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Allylsulfonium Salts-Vinyl Ylides: Their Chemical Properties 
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In continuation of our studies of sulfur ylides, we began to 
a 

preparation and reactions of vinyl sulfur ylides. Our attention 

on these species because of their possible roles in carbon-carbon 

1968) 

explore the 

was focussed 

bond forma- 

tion in biological systems leading to such products as squalene, chrysanthemic 

the 'nonisoprenoid" Cl0 oil of S. chamaecyparissus, 
9 

acid, stearolic acid, 

etc. A recent report on the preparation of the ylide generated from x,$-di- 

methallyldimethylsulfonium bromide' prompts a preliminary report of our work 

in this area which also describes additional evidence supporting tetravalent 
ab 

sulfur intermediates. 

We have prepared the sulfonium salts I, II, and III starting from the 
5 

corresponding bromides. Treatment of I or II with n-butyllithium at -78' 

and consequently warming to room temperature produces the corresponding 

pLCHa:(CHs). CH'C=CHCH2S(CHs)2 
0 

Br@ CHf BF.@ 

I II 

nC4HsLi 
I or II 

THF-hexane 
R& 

CHsSCHs 

rearrangement product IV. The structures of IV a and b were established by 
-1 5 

analysis and spectral data - IV a: ir, 1635, 1600, and 1500 cm -; nmr, 

1.95 P.P.m. (3H, S), 2.79 p.P.m. (2H, d, J=7Hz), 3.49 p.p.m. (lH, q, J=7Hz), 

5.09 p.p.m. (E-I, d further split, J=lO Hz), 5.02 p.p.m. (lH, d further split, 

CHs=CHCH2?(Ph). 

BF.@ 

III 

IV a) R = H, RI = Ph 

b) R = R' = CHs 

3327 
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J=17 Hz), 6.05 p.p.m. (lH, m) and 7.20 p.p.m. (5H, s); ms, 178, 130, 117, 115, 

91, 85, 83, 77, 61 - IV b: ir, 1640 cm-'; nmr, 1.08 p.p.m. (6H, s), 2.07 

p.p.m. (3H, s), 2.43 p.p.m. (2X, s), 4.90 p.p.m. )lH, d. of d., J=l.5 and 

10 Hz), 4.94 p.p.m. (lH, d. of d., J=1.5 and 18 Hz), 5.85 (IH, d. of d., 

J=lO and 18 Hz). 

This rearrangement is quite analogous to the rearrangement of dimethyl- 

sulfoniumphenacylide in aqueous media which we' and others observed. 
7,s 

It 

0 

Ph%H:(CHs)a 

yCH2SCHs 

,-> PhC 
%Ha 

3 

is interesting to note that no 1,2 shift is observed. 

rearrangement occurs so facilely lends credence to the 

of ylides in the head to tail isoprene dimers as found 

and the Cl0 oil of S. chamaecyparissus (scheme I). 

Scheme I: Possible Biogenetic Pathway 

The fact that the 

role of these types 

in chrysanthemic acid 

I S Enz 
( 

chrysanthemic 
acid 

Clo "nonisoprenoid" 

from S. chamaecyparissus 
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To obviate the rearrangement, we generated the ylide from III which 

behaves as a normal vinyl ylide. Quenching with deuteroacetic acid produces 

>90$ monodeuterated sulfonium salt in whitih no detectable amount of the di- 

phenylpropenylsulfonium isomer was present. Thermal decomposition led to no 

a elimination. Attempts to observe cyclopropene formation under Gloss's 
8 

conditions also failed. A detailed study of the reaction of n-butyllithium 

with this salt led to the products summarized in Table I. These results are 

Table I: Volatile Products in the Generation of Diphenylsulfoniumallylidea 

Compound Relative $ Compound Relative $ 

propene 11.4 n-butylbenzene 0.0 

benzene 48.8 di-;-butylsulfide 1.4 

l-heptene 0.0 allylphenylsulfide 1.7 

octane 9.7 butylphenylsulfide 22.1 

ellylbenzene 0.0 biphenyl 5.3 

a) Diphenylsulfide .>roduced in 62% yield. 

best interpreted on the basis of tetravalent sulfur intermediates which 

extrudes the c3lupling product and forms an organosulfide. Such behavior has 
10 

been well recognized in pentavalent phosphorus 'chemistry and these experi- 

ments indicate that such reactivity may be a common mode of decomposition of 
11 

tetravalent sulfur species. 
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