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~wnmazy: Thermolysis of allylic sulfoxides is a useful method for the synthesis of functionalized 

dienes. 

Thermal interconversion of allylic sulfoxides and SUlfenateS, eventually followed by nucleo- 

philic decomposition of the latter to alcohols, has found wide application in organic synthe- 

sis1s2. Elimination of sulfenic acid from allylic sulfoxides or sulfenates to dienes does not 

seem to have found much synthetic use. An example of this type of elimination is suggested by 

Ultee and Louw3 as an explanation of the thermolysis of 4-methylsulfinyl-1-butene and Kwart et 

al. 
4 also mention an allylic sulfenate as a possible intermediate in the formation of butadiene 

from 3-phenylsulfinyl-I-butene. The formation of dienes from allylic sulfoxides via basic elimi- 

nation of sulfenate is used by Guitet and Julia'. We have found that thermolysis of allylic sul- 

foxides can offer an elegant and useful solution for the synthesis of functionalized dienes. The 

allylic sulfoxides can be obtained in several ways, which benefits the flexibility of the 

approach. 

For instance, addition of phenylthiomethyl lithium to n-butylthiomethylene derivatives of keto- 

nes gives allylic sulfides of type 2 after hydrolysis of the adducts6. The sulfoxide 3a was ob- 

tained by oxidation of 2a with NaI04 in methanol/water7. Thermolysis of sulfoxide 3a in re- 

fluxing toluene gives a 80-90% yield of diene 4a8. Addition of 1 equiv. of K2C03 gives 
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a, R= -c\u ; b, R= -CH20H ; c, R= -CH2-0-C-Ph 
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a cleaner reaction mixture but is not essential. Alcohol 3b, obtained by reduction (LiAlH4) and 

oxidation (NaI04) of 2a had to be refluxed in xylene to assure a reasonable rate of elimination 

to diene 4b (90% yield). Likewise the benzoate 3c gave the corresponding diene in 87% yield (re- 

flux in xylene , ). Functionalized dienes of type 4 are mentioned by Kende et 

al. 
9 

1 equiv. of K2C0 

and used by Goldsmith et aZ. 90 in their communications on the total synthesis of Warburga- 

nal. 
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the oxidation of 6 was performed with m.chloroperbenzoic acid, the alcohol 9 was isolated as a 

minor product. The conversion of alkenes of type 5 to dienes of type 7 or 8 may be of use in the 
12 

total synthesis of podolactones . 

The mechanism of these eliminations was not studied but allylic rearrangement of the sulfoxides 

followed by thermal elimination of sulfenic acid from the sulfenates may have occured. The iso- 

lation of 9 also points in this direction since it may be formed by nucleophilic attack on the 

sulfenate. 
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