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Abstract: The title compound 7 reacts with branine under mild conditions (Ccl,, 

20°C) to give the substitution products 9 and/or 10 via an electrophilic - 
process. The tetrabrcmo compound 11 is formed fran 7 and branine in refluxing 

Ccl, via a radical mechanism. - 

The addition of bromine is one of the best known reactions of unsaturated nonaranatic hydro- 

carbons. While most alkenes react smoothly with formation of addition products, a different 

behaviour is encountered with sterically hindered double bonds. Adamantylidene ademantane, for 

example, was reported to yield a crystalline brcmoniun tribraaide when treated with Br,.a The 

bromination of di- and polyarylethylenes gave charge transfer complexes or branonium ions, 

sanetimes in equilibriun with the reactants and regular addition products.’ Meisenheimer 

reported that an allylic substitution product 3. was formed fmn 1 and branine.’ This reaction 

was later demonstrated by Ziegler and B&r to proceed via branine addition (-> 2). IiBr elimina- - 
tion and allylic rearrangement.’ 
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Lenoir reported the formation of 2,3-di-tert.butyl-1,3-butadiene (5) by treatment of 4 with one 

equivalent of branine and the formation of 6 fmn 4 and two equivalents of brc.mine.6 

4 5 6 

In this paper we report the course of the branination of 7, which we observed during an attempt 

to convert the readily available octamethylcyclopentene 7 ’ into 8 by a bruuination elimination 
sequence. The latter canpound was required for the mechanistic study of cycloaddition reactions 

of 2,3-shielded cieoid 1,3-dienes.' 
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Pmdu3.s. When 7 was treated with 1 equivalent of Br, in Ccl, at room temperature, branine was 

cons~~edinstantaneously, and a mixture of 7, 9 and 10 (1 : 2.4 : 1) waa observed in the *H NM7 

spectnrm. An addition product could not be detected. The selective monobranination was achieved 

by treating 7 with 1 equivalent of pyridiniun tribranide in acetic acid. 
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The crude material, obtained fran 7 and 5 equivalents of Br, in Ccl, at roan temperature showed a 

‘H-NMR spectrLsn with only 3 signals (6 : 12 : 4). indicating the presence of 10. When a 5 : 1 

mixture of 7 and Br, was heated in Ccl. at reflex, preferably in the presence of a radical 

starter like axoisobutyronitrile, 11 waa formed in fair yield. The temperature dependent ‘H and 

“C NM spectra of 11 indicate hindered rotation of the -CHBr, groups. At low temperature C-l, 

C-2 as well as C-3, C-5 and the attached groups are nonequivalent. The rotational barrier (AC*) 

of the dibranunethyl groups was calculated ’ to be 57 kJ/mol from the coalescence of the methine 

protons in the 60 Mtiz NMR spsctrun at 12’T. The conformational equilibria of 11 are presently 

under investigation. 

Table: “C WM Spectra of ti OctiPethylcyclopenteme Lkrivativea (CDCl,) 

I? R’ 

R R’ C-l 1-R C-2 2-R’ c-3 3+X, c-4 4-M, c-5 5-(7H, 

7 M* CWH, 135.0 10.0 135.0 10.0 49.8 24.2 45.7 21.7 49.0 24.2 

9 CH,Br CH, 146.7 26.7 135.7 10.6 49.7 23.9 46.3 21.3 50.1 24.8 

10 a,Br CH,Br 144.7 23.4 144.7 23.4 50.1 24.5 46.9 21 .o 50.1 24.5 

11 a) CHBr, CHBr, 143.8 29.7 146.7 34.7 50.2 23.5 47.9 20.3 52.8 25.0 

a) -20°C; the relative assignments of C-1,2, C-3,5 and the attached groups are uncertain. 

b&2tioIl &chanla. The formation of 9 and 10 is best explained by an ionic pathway, canparable 

to the mechanism suggested by Wynherg for the halogenation of tetraalkylethylenes with N-halo- 

succinimides.‘O The alternative radical mechanism is excluded since the reaction proceeds fast at 

low temperature and was not inhibited by 2.4,6-tri-tert.butyl phenol. 

The initial formation of the branoniLrm ion 12, which is suggested in the Scheme is in accord with 

the behaviour of other sterically hindered alkenes.’ Successive deprotonation yields the 

tertiary allylic branide 13, which rearranges to the allylic isaner 9. An analogous mechanism 
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9 -> 15 -> 10 may explain the production of 10 fran 9 and bromine in Ccl, at 20°C. In accord 

with the relative electron releasing effects of CH, and CH,Br, 9 was observed to consune Br, less 

rapidly than 7. 
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However, there must be an additional route fran 7 to 10, as the dibrano compound 10 was also 

formed during the treatment of 7 with 0.2 equivalents of Br, in Ccl, at 20°C (10 : 9-1 :3). 
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Since 9 is less reactive than 7, a pathway is required, which avoids the intermediacy of 9. As 

suggested in the Scheme, deprotonation of 14 may yield 8, which waa found to add branine 

instantaneously with formation of 10. This route is analogoous to that observed by Lenoir.‘ When 

the HBr elimination fmn 14 was suppressed by saturating the Ccl, solution of 7 with HBr, 

prior to addirig 0.5 equivalents of bromine at O’T, the exclusive formation of 9 was found. 

Bromination of 7 in more polar solvents (CH,Cl,, CHCl,, 

CH,CO,H) gave several side products, probably because of 

rearrangements of intermediate carbenium ions. When 7 was 

allowed to stand with 5 equivalents of branine in MCl, at 

20°C for 1 hour, a complex mixture containing 9, 10 and 

4% of the tribrano canpound 16 was isolated. 

Carbenium ion rearrangements are unfavourable in Ccl,. Even under reflux conditions the tetrabraw 

compound 11 was the only product isolated fmn 7 and excess branine. Since this reaction was 

accelerated by azobisisobutyronitrile, the formation of 11 is explained by a radical mechanism. 

The conversion of 9 - 11 i’nto 2,3 shielded 1.3-dienes will be reported in a subsequent paper. 
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