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SWUW~: Dialkyl esters of 3-methyl-1,2,~~entatrienephosphonic acid react with 

slkylsulf'enyl chlorides to produce dialkyl eSterS of .%th&nylphosphonic acid. 

It was shown recently 1-2 that sulfenyl chlorides are good electrophilic rea- 

gents for interaction with esters of substituted 'l,2_alkadienephosplxbc acids, 

leading to five-membered P-containing heterocycles. Continuing the studies in 

this field, we found that the treatment of dialkyl esters of 3-methyl-1,2,+pen- 

tatriene phosphonic acid 1=-g with these reagents does not yield the expected 

vinyl-substituted 1,2-oxaphosphol-+en.es, as "obtaind during the ha.lcgenatioP? of 

the same alkatrienephosphomtes. Instead, a new type of thiophene ring cycliaa- 

tion reaction takes place, resulting in formation of esters of Z-thieqylphospho- 

Me 

1 

R = Ch3(a), C&(b), i-C$I.+c) i R' = CHJ, C2H5, i-C3HT 

The reaction is carried out in inert solventa c CC14, CHC13, C2H4C12, etc. ) at 

a temperature of -12' to -8%. The structure of the compouds obtained was estab- 
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lished on the basis of their IR, 'B- and 3'P4&IR spectra. Thus, the 'H-NA@ spc 

tra of all eaters 2a-c etiibit signals for H4 (6 6.75 d, 3Jm = 5.0 HZ) a&i Ii -- 

(8 7.05 dd, 3JRB = 5.0 Hz, 5JHP = 2.6 Bz)~, as well as for CR3-C (6 2.15 - 2: 

5J CH3,P = 3.4 Hz) and CH2-P (8 3.19 - 3.24 d, 'JCH2,P = 20.4 - 21.0 Hz). The : 

chemical shifts ( -23.2 to -24.3 p*p+m. with respect to trimetbylphosphate > 4 

responds to tetracoordinated phosphorus compounds. The 'E-SWR spectra of the ( 

reaction mixtures indicate aiso the presence of R'Cl protons. The IR spectra t 

2a-c contain bands for P=O (1260 om"), _L Pa-R (1050 d') and =C-H (720 cm -3 

All known methods for preparation of 2-IiMunylphosphonic acid derivatives5 

are based on 2-substituted thiophenes as starting materials. The new method dc 

loped by us involves a thiophene ring formation during the reaction. 

The oyclization observed could be attributed to a transannular effect8*' t 

the sulfur atom from the intermediate episulfonium ion A upon the naighbouriq 

vinyl group, apparently preS0nt in a s-cis conformation (see scheme ). This c( 

formation allows a traneanuular overlap of sulfur aud X-bond orbitals leadiq 

the formation of a five-membered sulfonium ion 2. The latter is further isome] 

zad to the S-alkylthiofenium chloride 2 which can easily lose alkylchloride tc 

give 2a-c. _- 

Aoknowle&ement: The authors are indebted to Prof. B.I.Iotin ( Leningrad, Us61 

for measurement of the 31P chemical shifts, 
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