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Optimization of Allylic Bromination of α-Methylstyrene Derivatives. 

The well-known allylic bromination turned out to be more complex and, in comparison to the Wittig 

olefination, highly substrate-dependent. Generally, three different approaches starting from α-

methylstyrene derivatives can be found in literature: most commonly used are procedures where the 

starting material and NBS are heated in chlorinated solvents (such as carbon tetrachloride, chloroform 

or chlorobenzene) in absence
1
 or presence of a radical initiator.

2
 Regarding the investigated substrates, 

yields of the desired product were typically low and the separation from the complex mixture of by-

products were often difficult. However, the combination of NBS and dibenzoyl peroxide in refluxing 

carbon tetrachloride proved to be the only method enabling a successful allylic bromination of elec-

tron-rich ortho- and para-methoxy substituted α-methylstyrenes in moderate yields.
2
 Mukherjee et al. 

reported a p-toluenesulfonic acid-catalyzed allylic bromination of several α-methylstyrene derivatives 

with NBS.
3
 Unfortunately, synthetically useful yields are only obtained for a limited number of sub-

strates. However, we have never been able to reproduce the unusually high reported yields (e.g. 47-

65% vs 89% for the preparation of 2a) and found a significant dependence of the reaction outcome on 

the nature of the employed sample of p-toluenesulfonic acid. The formation of isomeric and double-

bromination products additionally complicated the purification which finally excluded this method for 

our purposes. The broadly applicable and most reliable procedure in our hands was published by Nak-

agawa and coworkers in 2002.
4
 The allylic bromination with NBS occurs in the presence of catalytic 

Yb(OTf)3 and TMS-Cl at room temperature in less than one hour (see Article Scheme 1). Although the 

reported yields were not fully reproducible (e.g. 43% vs 84% for the preparation of 2a), this method 

led to fairly clean product formation of α-(bromomethyl)styrene derivatives 2 in consistent yields up to 

60% for a wide array of substituents with only minor modifications necessary.
5
 Even alkyl substitution 

at the allylic scaffold was tolerated. As mentioned in the original publication, electron-rich ortho- and 

para-methoxy substituted α-methylstyrenes are incompatible substrates likely due to oligomerization. 
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