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It iS known [1-3] that a vinyl hydrogen in compounds containing a C =C bond can be replaced by an 
aryl ,  benzyl or a s tyryl  radical  by using the appropriate  halides in the presence  of palladium compounds. 
However, olefins could not be alkylated in this manner [3]. 

We found that olefins are  alkylated by sys tems  that contain an organic reagent (methyl iodide or 
dimethyl sulfate), RhC13 and a suitable reducing agent, like a p r i m a r y  or a secondary alcohol or stannous 
chloride.  When styrene is alkylated with CH3I the yields of the products,  when based on RhC13, are  quite 
high, but they are  not catalytic (T able 1). 

The yields are  lower (5-15%) when ethylene, 1-octene and cyclohexene are  methylated. The alcohol 
can also serve as a source of the methyl group: small  amounts of propenylbenzene were obtained f rom 
styrene, RhC13 and methanol. The considered react ions  probably begin with a reduction of Rh(IIl) to Rh(I), 
which then reac t s  further according to the scheme: 

[ Rh  I ] +q- CHz I - - ~  [CHaRh III I ] + 

[CH3RhnII] *-= ~ --,  x ~  "~ [ H R h I I I I ]  § 
/ ~ H ' -  / \CH8 

TABLE 1 

Molar ratio of CH3hReducing 
RhC13: PhCH = CHz agent 

i ,3 : 1 : 40 C~HsOH 
1 , 3  : t : 40 CH30H 
t ,3 : t : 40 CH3OH 
i ,3 : i : 40 SnC12 

Medium T., ~ 

C~HsOH I t00 CH3OH t60 
CH3OH--CHsCN t60 

DMF ~00 

.Yield, % 
propenyl-[isoprop- 
benzene [enylbenzene 

33 
63 
60 

LITERATURE CITED 

1. O . L .  Kaliya, G. K. Shestakov, S. M. Bratlovskii,  R. M. Flid, and A. P.  Oseeva, Kinetika i 
Kataliz, 11, 1592 (1970). 

2. T.  Mizor"~i, K. Mori, and O. Ozaki, Bull. Chem. Soc. Japan, 44, 581 (1971). 
3. R . F .  Heck and J. P.  Nolley, J r . ,  J .  Org. Chem. ,  37, 2320 (1972). 

Institute of Heteroroganic  Compounds, Academy of Sciences of the USSR. Trans la ted  f rom Izves -  
tiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 5, p. 1188, May, 1973. Original ar t ic le  submitted 
January  5, 1973. 

O 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is availa.ble from the publisher for $15.00. 

1156 


