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Reductive elimination of groups including sulfur from organosul fur compounds has been
extensively studied2 from the viewpoint of organic synthesis. The elimination of hydroxyl and
phenylthio groups from g-hydroxysulfides (2) leads to the convenient route to the synthesis of
olefins, and several reducing agent53 have been recently exploited for this transformation.

We wish to report herein a new 1,2-e1im1nat1‘on4 of B-hydroxysulfides (2) to
the corresponding olefins (3) by electroreductive method in which electron itself behaves as

a reducing agent.
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A typical procedure for the electroreductive transformation of 2 to 3 is as follows.
B-Hydroxysulfide (10 mmol) dissolved in dry dimethylformamide (40 m1) containing tetraethyl-
ammonium p-toluenesulfonate (4.0 g) as a supporting electrolyte was reduced in a divided cell
equipped with a platinum anode and a lead cathode. The cathode potential was -1.8—-2.2 V vs.
SCE. After 4 F/mol of electricity was passed, the reaction mixture was worked up to give
the corresponding olefin in good yield. Results are summarized in Table 1. A1l products gave
satisfactory results in elemental and spectroscopic ana!yses.?

Furthermore, this method is applicable to the following skeletal con\aren"sion.8
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Table 1. Electroreductive Synthesis of Qlefins
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a. ref. 5; b. Isolated yields; c. ref. 7a; d. ref. 7b; e. ref. 7c; f. ref. 7d;
g. ref. 7e; h. ref. 7f; i. ref. 7q.
Table 2. Reduction Peak Potentials? of Some B-Hydroxysulfides
g-Hydroxysulfides Ep (V ve. SCE.) B-Hydroxysulfides Ep (V vs. SCE.)
H
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a. Conditions of the measurement are as follows. Solvent, DMF; supporting electrolyte,
0.05 M Et4NC1-, substrate, 0.05 M; scanning rate, 100 mV/sec; anode and cathode, Pt.
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In order to clarify the mechanism of this 1,2-elimination, the reduction peak potentials
of some B-hydroxysulfides were measured (Table 2).

The fact that the reduction peak potentials of Bg-hydroxysulfides were observed in
the range of -1.75—-2.15 V vs. SCE., while those of alkyl phenyl sulfides bearing no

B-hydroxy group showed far negative va]ues]0

suggests that the initiation step involves
the electron transfer to B-hydroxysulfides followed by the concerted elimination of both
hydroxyl and phenylthio groups. Further mechanistic study based on the relationship between
reduction potential and structure is in progress.

Because of its generality and simplicity, the present method may possess high potentiality

in the synthesis of olefins.
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(a) bp 102-106 °C/90 Torr: IR (neat); 3070, 1640, and 895 cm  : NMR (CCl § 4.7-4.3

a)s
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(1962). IR (neat); 3080, 1630, and 890 cm™ ' :

NMR (CC14), 5 4.7-4.5 (2H, broad s.,
X=CH2), 2.4-1.9 (4H, m., -CHZ-C=C-), 1.8-1.3 (104, m., -CHZ-): MS, m/e 124 (M+);
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1.7-1.0 (18H, broad s., -CHy-): MS, m/e 180 (M+); (e) P. Warric, Jr. and
W. H. Saunder, Jr., J. 4m. Chem. Soc., 88, 4095 (1962). IR (neat), 3070, 3020, 1640,
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1595, and 885 cm : NMR (CC14), § 7.4-6.8 (5H, broad s., -C6H5), 4.8-4.6 (2H, broad s.,

=CH,), 2.9-2.2 (4H, m., -CH,-), 1.9-1.8 (3H, s., =< ): MS, m/e 146 (M+);
2 2 CH3
(f) F. Mitarb, J. Polymer. Sci., 3, 45 (1948). IR {neat), 3060, 1640, and 880 cm_]:
NMR (CC14), 8§ 4.7-4.5 (2H, broad s., ==CH2), 2.3-1.8 (2H, m., ==C-CH2—), 1.7-1.6 (3H, s.,
=CH Y, 1.6-0.7 (17H, m., -CH,- and -CH3): MS, m/e 168 (M+); (g) This product was
3
isolated by column chromatography. IR (neat), 3060, 3010, 1580, 740, and 690 cm'1:

NMR (CC1 8§ 7.3-7.0 (5H, m., CGHS-), 6.1-5.3 (2H, m., -CH=CH-SPh}, 2.4-1.8 (2H, m.,

2
-C=C-CH2-), 1.7-0.6 (11H, m., -CH2- and -CH3).

A1l intermediates and products described in equations 2 and 3 gave satisfactory
spectroscopic data for assigned structures.

The substitution of phenylthio group preferentially took place on the more substituted
carbon.
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