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Abstract: Reaction in acetic anhydride solution of a,~unsaturated sulphoxides 1 with sodium acetare and triflic 

anhydride gives 2-(phenylsulphenyl) acylals 4. Basic methanolysis of 4 gives 2-(phenylsulphenyl) aldehydes 8, 

whils( reduction gives directly 2-(phenylsulphenyl) primary alcohols 9. 

Reaction of vinylic sulphoxides 1 at oxygen with electrophiles gives highly reactive species which are 

electrophilic at the p-position of the carbon-carbon double bond because of the strongly polarizing effect of the 

positively-charged Sulphur atom. These intermediates may suffer p-nucleophilic attack followed by a- 

nucleophilic addition to the resulting sulphenium ion. We have been exploring the synthetic utility of such 

additive Pummerer reactions,’ in which sulphoxides 1 are synthetically equivalent to the thioether a,$dication 

synthons 2. In particular, we are assessing the viability of this approach for the synthesis of heterocycles via 

sequential carbon-carbon and carbon-heteroatom bond-forming reactions. 
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We recently reported2 the additive Pummerer reaction of substrates 1 with trifluoroacetic anhydride to 

give labile a$-bis(trifluoroacetoxy)thioethers 3. These were elaborated further by basic methanolysis into 

dimeric and oligomeric a-hydroxyaldehydes (R = alkyl), or into a-hydroxyketones (R = aryl). In contrast with 

these findings, we now report that in the presence of triflic anhydride and sodium acetate in acetic anhydride 

solution, vinylic sulphoxides 1 derived3 from aromatic aldehydes and aliphatic ketones undergo additive 

Pummerer reaction with concomitant migration of the phenylsulphenyl group to give 3-(phenylsulphenyl) 

acylals4 4 (Scheme 1). The reaction conditions and yields of 4 are summarized in Table la5 
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Scheme 1 
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R’ R2 Ezs eq. NaOAc eq. Tf20 T (“c) t (min) Yield of 4 (%)” 
- 

Ph H 0:ioo 3 1.5 0 158 85 

pTol H 23~77 3 1.5 0 158 60 

pcc6H4 H 0:lOO 2 1.5 0 158 85 

pMeOC6H.j H 75:25 3 1 -40 20 18 

mMeCCeH4 H IO:90 2 1.5 0 15O 28 

Me Me - 2 2 25 159 60 

-(CH2)5- - 2 2 0 15@ 66 

-(CH2)6- - 2 1 0 5 79 

Et Me 52:48 2 1.25 25 5 62 

Table 1 

Mechanistically, it seems likely that acetate ion attacks the O-tiflylated species 5 initially at the p- 

position, generating the anchimerically-stabilized species 6. Rearrangement occurs with migration of the 

phenylsulphenyl grouplo to give the O-acetyloxonium ion 7, which suffers further nucleophihc attack by 

acetate ion to give 4 (Scheme 2). 
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The presence of 6c in the equilibrium mixture represented by the structures 6 depicted above may explain 

in part the failure of the reaction with substrates 1 having Rl = alkyl, R2 = H, and the low yields of 4 obtained 

from 1 derived from aromatic aldehydes possessing strongly electron-donating substituents. In the former 

case, the carbocationic centre in 6c may be insufficiently stabilized to favour acetoxy migration in the 

transformation 6b - 6c, whereas in the latter, 6c may be so stable as to inhibit migration of the 

phenylsulphenyl group, effectively precluding the subsequent intermediacy of 6d. 
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We have investigated some derivatization reactions of 2-(phenylsulphenyl) acylals 4 (Scheme 3). Basic 

methanolysislt in the presence of potassium carbonate followed by careful neutralization with saturated 

aqueous ammonium chloride gave 2-(phenylsulphenyl) aldehydes 8. The consistently lower yields obtained 

from acylals 4 possessing an aromatic substituent Rl reflects the instability of the product 2-aryl-2- 

(phenylsulphenyl) aldehydes. Alternatively, treatment of 1,2-dimethoxyethane @ME)-isopropanol solutions of 

4 with sodium borohydride gave 2-(phenylsulphenyl) primary alcohols 9 in high yield. This choice of solvent 

allowed the optimal combination of solubility of sodium borohydride and the rate of its decomposition by 

alcoholysis. The use of neat methanol as solvent necessitated the addition of large excesses of sodium 

borohydride because of competing methanolysis thereof. The reaction conditions and yields for these 

transformations are summarized in Table 2. 
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Scheme 3 

R’ R2 T (“c) 

Ph H 25 

p-To1 H 0 

pCIGsH4 H 0 

Me Me 0 

-(CH2)5- 25 

-&H2)6- 25 

Et Me 2.5 

t (min) Yield of 8 (%) Yield of 9 (%) 

15 65 82” 

45 65 85 

45 64 94 

20 75 78 

20 85 94 

10 85 100 

20 82 95 

r-l’ 
SPh 

J, 

CH,OH 

R2 

9 

Table 2 

In summary, the additive Pummerer reaction-rearrangement of vinylic sulphoxides 1 giving 2- 

(phenylsulphenyl) acylals 4 is an efficient process. Elaboration of 4 via methanolysis or reduction gives 

respectively synthetically useful 2-(phenylsulphenyl) aldehydes13 and primary alcohols.14 We are currently 

applying these and related reaction sequences fo enantiomerically pure 1 in order to assess the. extent of any 

asymmetric induction15 in the formation of 4 and the previously reported2 additive Pummerer products 3. 
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