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Abetrack Stabilixation of an aUylic cation with Z-cordiguration by the S-alkoxy group increases the Zisomer content under tbe 
conditions of thermodynamic control. 

The Lewis acid catalyzed addition of secondary and tertiary alkyl chlorides, such as Ar#HCl, 
ArC(CH&Clr , PhC = CCH(Ph)Cl, PhC = CC(CH,)rCP, and CHrCH=CHCH(CH,)C13 to 2-methyl-1,3- 
butadiene (la) or 2,3dimethyl-1,3-butadiene (lb) leads to the regioselective and stereospecific formation of 
(E)l,Cadduct with some oligomeric products. Diene la with primary chlorides, such as (CH,),C=CHCH,Cl 
(2y or (CH,)J!~C(CH,)CH,C15 affords, along with the major Q1,4-adduct (up to 60%), some isomeric 
adducts, while no more than 3% of (2)1,4-adduct was observed only in the reaction of la with f. But the 
high content of Ql,Cadducts (2040%) was obtained upon the addition of isopropoxymethyl chloriti or 
methoxymethyl chloride (3)7 to la. 

We investigated the product distribution at reactant conversion from low to high degrees in the reaction 
of 3 with la or lb in the presence of S&l, catalyst*. In both of these reactions mixtures of (E) and Q1,4- 

Table. Product Distribution in the Reaction of la or lb with 3. Catalyst SnCl,, at 23”C, the initial molar ratio 
of RCl:diene was 1: lb’O. 

la 

lb 

Diene I Distribution of adducts, 96 

65 
63 
65 
66 

!!a or !Jb 

25 
25 
18 
8 

adducts (4 and 6) and 1,Zadduct Q were obtained9, while the ratio of isomers’o changed in the course of 
the reaction as shown in Table. Interpolation of the data to zero-conversion shows that the kinetic control 
gives approximately the following ratios of allylic isomers: 4a:Sa:Q=65:25: 10 and 4b:Sh:6h=45:25:30. 

Our data are in accord with the earlier result$* ” which demonstrate that tertiary allylic chlorides ionize 
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44 
45 
46 
44 

26 
24 
18 
13 

6a or 6h 

10 
12 
17 
26 

30 
31 
36 
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with Lewis acids more easily. Therefore, 
Sa and 5b are more prone to subsequent 
interactions than their primary isomers. 
However, conversion of Sa and !% into Z- 
isomers 6a and 6b in the course of the 
reaction was unexpected, since, in general, 
allylic chlorides with E-configuration 
prevail as being thermodynamically more 
favored than Z-isomers. This may be 
accounted for the participation of the 
alkoxy group in the reaction as shown in 
the Scheme. Stabilization of the cationic 
intermediate with Z-configuration by the 5- 
alkoxy group is the driving force which 
increases the Z-isomer content. It has not 
been demonstrated previously that under 
conditions of thermodynamic control the 
conversion of allylic chlorides into Z- 
isomers may be achieved due to the 
participation of the 5-alkoxy group. 
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