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Summary. Thionium ions, generated from phenylthiocacetals and A1C13, react
with several allylsilanes to give phenylthioethers which can be easily trans-
formed into conjugated dienes.

The use of thionium ions as carbon electrophiles for allylsilanes is well
established, most of them derived from a—chlorosulphidesl or other reagents.

Thioacetals have been also used as sources of this type of electrophiles but
reactions with allylsilanes have been reported to be not so straightforward~..
Following a brief report of Bartlett and Heathcock4 who recently described
the nucleophilic addition of allyltrimethylsilane to chiral thionium ions, we
report here the reaction between allylsilanes and phenylthioacetals in the
presence of Alcl3, leading to unsaturated phenylthioethers which may be con-
sidered as versatile intermediates in the stereocontrolled synthesis of poly-

enic molecules.5 R
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In a typical procedure, a mixture of the phenylthiocacetal (1 mmol) and the
allylsilane (1.1 mmol) in toluene (0.5 mL) was slowly added to AlCl3 (1 mmol)
dissolved in dry toluene (2 mL) at room temperature and subsequently cooled
to 0°C. The progress of the reaction was checked by TLC and when the starting
material disappeared (generally after 1-5 h), the mixture was poured into a
hexane / pH 7 agueous buffer mixture and, after vigorous stirring, the orga-
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nic layer separated, dried, and the phenylthioether isolated by column chro-
matography on silica gel (eluant hexane). The reaction course was dramatical-
ly dependent upon the presence of toluene as solvent and by the order of the
addition (the phenylthiocacetal and allylsilane mixture to the Lewis acid).
These factors were crucial in order to obtain the desired products in accept-
able yields. Phenylthioketals 9 and 10 gave a mixture of the addition (1la
and 12a) and the expected elimination products (11lb and 12b).
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Nevertheless working with an excess of the allylsilane, performing the ad-
dition at =-78°C and quenching as soon as the temperature of the reaction
mixture had reached 5°C, it was possible to obtain the desired allylation
products (40-55% yields by gas cromathography) which could be purified by
column chromatography and PTLC to give 1lla and 12a, isolated in yields rang-
ing from 30 to 40%. The chemo- and the stereoselectivity of the reaction
seems also promising. Compound 8 was obtained working with one egquivalent of
the Lewis acid and, in the only example analyzed, 5 was isolated as a single
stereoisomer, the syn product , which showed at "H NMR analysis (300 MHz) a
3J (CH(3)-CH(4)) = 8 Hz, and whose structure was fully elucidated by the syn
sulphoxide elimination (NaIO4, 10 : 1 MeOH : Hzo, 20°C, 50 h, 60% yield)

which gave product 13 . ::::1\\/1\\
RN = NN

5 SCgHs 13 (60%)

References and Notes. 1) Robertson,P.A.; Katzenellenbogen, J.A. J.Org.Chem.
1983, 48, 5288. Wada, M.; Shigehisa, T.; Akiba, K. Tetrahedron Lett 1983 24
1711. ibid. 1985 26 5191. Ishibashi, M.; Sato, H.; Irie, M.; Ikeda, M.
J.Chem.Soc. Perkin Trans. I 1987, 1095. 2) Ono, N.; Jun, T.X.; Hashimoto, T.;
Koji, A.; J.Chem.Soc. Perkin Trans I 1987, 947. Nishiyama, H.; Narimatsu, S.;
Sakuta, K.; Itoh, K. J.Chem.Soc.Chem.Commun. 1982, 459. 3) Trost, B.M.; Sato,
T. J.Am.Chem.Soc. 1985, 107, 719. Sato, T.; Okura, S.; Otera, J.; Nozaki, H.
Tetrahedron Lett. 1987, 28, 6299. 4) Mori, I.; Bartlett, P.A.; Heathcock,
C.H. J.Am.Chem.Soc. 1987, 109, 7199. 5)See for example: Barret, G.C. Organic
Compounds of Sulphur, Selenium, and Tellurium, 1981, &, 37 and references
therein. 6) 2-Methyl-3-phenylthio-4-ethenyl-heptane 5. lH NMR (CDC13, 300
MHz) & 0.84 (t, 3H, J = 7 Hz, Me(7)), 0.94 (d, 3H, J = 6.6 Hz, Me(l)), 1.05
(d, 34, J = 6.6 Hz, Me(2)), 1.26 (m, 4H, CHy), 2.10 (m, 1H, CH({2)), 2.25 (m,
1H, CH(4)), 2.87 (d4+4, 1H, Ja = 8.3 Hgz, Jb = 8 Hz, CHS), 5.05 (m, 2H, =CH2),
5.62 (m, 1H, =CH), 7.22 {(m, 3H, Ph), 7.39 (m, 2H, Ph)ppm. Mass spectrum m/z
248 (M), 165 (base). 7) Paterson, I.; Laffan, D.P.D.; Rawson, D.J.
Tetrahedron Lett, 1988, 29, 1461.

(Received in UK 5 October 1988)




