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SYNTHESIS OF BIS(2,2-BIS(ETHYLTHIO)ETHENYL) SULFOXIDE

Masataka YOKOYAMA,* Masahiro HAYASHI, and Tsuneo IMAMOTO
Department of Chemistry, Faculty of Science, Chiba University
Yayoi-cho, Chiba City 260

(Methylsulfinyl)ketenedithioacetals Qé) and alkyl (methylsulfinyl)-
dithioacetates (4) were prepared from dimethyl sulfoxide, Next, the
useful title compound Qg) was synthesized from i.

We have investigated the preparation of a variety of dithiocarboxylic acids
and their application to the synthesis of heterocyclic compoundsol In connection
with these studies, (methylsulfinyl)ketenedithioacetals gé) and alkyl (methyl-
sulfinyl)dithioacetates (E) have become interesting as starting materials for
synthesis of heterocycles because ketenedithioacetals conjugated with functional
groups have been exploited in many synthetic applications.a In this paper we wish
to report efficient methods for the syntheses of‘2 and &’from dimethyl sulfoxide
and further bis[2,2—bis(ethylthio)ethenyl] sulfoxide (§) from ﬂ:

The most simple approach to prepare{é’seemed to be the reaction of methyl-
sulfinyl carbanion (dimsyl anion3) with carbon disulfide followed by alkylation.
However, this attempt gave unacceptable yield of 3 because of competing polymeriza-
tion. After several trials we found that 2 could be synthesized stereoselectively
in good yield by the reaction of lithio-dimethyl sulfoxide with trithiocarbonic
ester followed by alkylation. The results are summarized in Table 1.
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A general experimental procedure is as follows; to a solution of DMSO (1.56 g,
20 mmol) in 60 ml of THF was added 15 % solution of n-Buli in hexane (14 ml, 21
mmol) at -40 °C under nitrogen. After stirring for 30 min, trithiocarbonic ester
(10 mmol) was added to the mixture and it was stirred for an additional 30 min.
After addition of alkyl halide (22 mmol), the resulting mixture was stirred for
32 h at =10 °C, poured into 50 ml of water, and then extracted with benzene. The
benzene extract was dried over sodium sulfate and rotary evaporated. The yellow oil
obtained was purified by column chromatography on silica gel using AcOEt : MeOH
(20 : 1) as an eluant to afford 2:

The structures of é'were determined on the basis of elemental analyses and
spectroscopic data, especially NMR analyses. In the NMR spectra of b and 22: the
magnetic nonequivalence, which was induced by the center of chiral sulfinyl group,
was observed on the adjacent methylene protons of sulfur atom in R2 group.l+
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On the other hand,

Table 1. Preparation of 3 this effect did not

Compounds R R2 Mp (°C) Yield appear in those of
(recry. solv.) (%) 3§ and 3h. This fact
3a Me Me —_—a 7% supports that both
2b Me Et 63-6L4(ether) 41 methylsulfinyl and
3¢ Me i-Pr 50-51(ether) 50 R2S groups of 3
2d Me n-Bu  ——— Ll exist in a cis form.
2e Me Bz LO-41 (ether) 63 In the case of open-
2f Et Me  —— 82 chain compounds the
28 Et Et 20-21(ether) 80 significant effects
2h n-Bu Me S | 90 of asymmetry have
been reported for

a. colorless oil, 125°C(dec); b. colorless oil, 209°C(dec);

protons which are
c. colorless oil, 149°C(dec); d. colorless oil, 155°C(dec)

as many as seven
bonds away from
asymmetric center.5 Qur observation shows an interesting result that the effect of
chirality appears on the protons through five bonds from a chiral center,

Compounds‘é‘were unchanged in crystalline state. However, it was observed on
the basis of NMR spectrum that ca. 20 % of 23 changed to 23 on standing in chloro-
form solution at O °C for 1 week. When treated with 1 equiv of n-BulLi followed by
benzylation, 2‘(R1= Me, R2= Et) could afford (z)-1-benzyl-1-(methylsulfinyl)-2-
(ethylthio)-2-(methylthio)ethene6 resulting from an intermediate metallated at
vinyl position.

In addition, it was found that the present reaction to form‘é'was performed
using sodio-dimethyl sulfoxide instead of lithio-dimethyl sulfoxide to give amn
equal mixture of 2- and E-forms of 3.

Next, methyl (methylsulfinyl)dith:i.oacetad:e'2 and ethyl (methylsulfinyl)dithio-
acetate” could be isolated by treatment with dil HCl in the place of alkyl halide
in the present reaction. These compounds 4, which decomposed slowly at ambient
temperature, reacted with phenylhydraziné~%o give (methylsulfinyl)thioaceto-B-
phenylhydrazide.9 When treated with a n-Buli (2 equiv)/ carbonyl compounds/ alkyl
halides combination, k{could afford 2}0 resulting from‘zlin moderate yields,
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On the basis of the above result, the title compound 8 was synthesized as
follows; to the dimsyl anion prepared from NaH (80 mmol) and DMSO (30 ml) was
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added THF (50 ml) and then dropwise diethyl trithiocarbonate (6.6 g, 4O mmol) with
stirring under cooling in an ice-bath, After stirring for 30 min at room tempera-
ture, the reaction mixture was washed with benzene, made acid to pH 3 with dil HC1,
and extracted with dichloromethane. The extract was washed with water and saturated
NaCl, and purified by column chromatography on silica gel using AcOEt as an eluant
to give &}(R‘: Et) in 70 % yield. Compound 4 could be stored at -30 °C without
decomposition,

To a slurry of NaH (7 mmol) and THF (30 ml) was added 3 ml of THF containing
ﬁ;(S mmol) under cooling at O °C. The mixture was treated with a n-BulLi hexane
solution (6 mmol) with 30 min’s stirring/ diethyl trithiocarbonate (1.7 g) with 1
h’s stirring/ n-BulLi hexane solution (6 mmol) with 10 min®s stirring at ca. =50 °C.
Ethyl iodide (2.5 g) was added to the resulting mixture, and it was stirred for 2
h at room temperature. Usual work up was performed and purification by column
chromatography on silica gel using AcOEt as an eluant gave §)1 as colorless needles
(recry. from Etp0) of mp 25 °C in 56 % yield.,

The attempted method to prepare §,from l,in one pot was unsuccessful because
of the contamination with large amounts of impurities. Further investigations into
synthetic applications of 2) &3 and §Iare in progress in our laboratory.
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NMR(CCly): 3b,§6.20(s,1H,vinyl proton),

3+00(d,q,1H,CH2,d, o= 16H2,d, 5 = 7Hz), O 1310 /149ppm
2.95(d,q,1H,CHp,Jyep= 16H2,Jy; = 7Hz), CH3$( SCH
2.68(s,3H,CH350),2.41(s,3H,SCH3),1.32 N 287
(t,3H,CH3,J= 7Hz); 3d,56.31(s,1H,vinyl 41»0 SC@—’_’,GQ
proton),ca.2.93(two sets of triplets, BC"NMR(CDCL?))

2H,SCHz,J= ca.7Hz),2.63(s,3H,CH350),
Z.L}A(S,BH,SC‘E})ﬂ.58(m,#H,-C§2CEZ-) 90093(3’1’3}1»0}‘_{3)0
G.M.Whitesides,D.Holtz,and J.D.Roberts,J.Am.Chem.Soc.,86,2628(1964).
colorless needles (recry. from Etp0); mp 56-58 °C; ir(KBr)3050(arom.CH),3000-
2850(CH) ,and 1050 cm™ ' (S0); NMR(CCLL)$7.50-7.10(m,5H,Ph),k4.10(d,1H yPhCH2,Jg =
14H2) ,4000(d, 1H,PhCHp,Jgp= 14HZ),2.76(m,2H,CH2CH3),2.36(s,3H,5CH3),2. 30(s,3H,
CH350),1.23(t,3H, CHpCH3 ,J= 8Hz).
red oil; ir(neat)3000-2900(CH) and 1060 cm™ (SO); NMR(CCLy)§ke41(s,2H,CHp),2.66
(s,3H,CH350) ,2.71(5,3H,SCH3).
red needles; mp 18-19 °C, 135 oC(dec); ir(neat)2950-2850(CH),and 1060 cm™'(S0);
NMR(CCL4)§4+36(s,2H,CHp),3.26(q,2H,CHpCHz ,,d= 7Hz),2.65(s,3H,CH350),1.36(t,3H,
CHpCH3,J= 7HZ).
colorless plates (recry. from EtOH); mp 145-146 °C; ir(KBr)3210,3150(NH),3040
(arom.CH) ,3000-2800(CH) ,and 1020 cm™'(S0); NMR(DMSO-dg)812.10(br,1H,NH),8.40
(br,1H NH),7.1+O-6.70(IB,5H,Ph),4.13(S,ZH,CE2),2.7](S,BH,CHj).
7a(R1 Et; R2= Me; R3= Me; Rb= Me): colorless oil (63 % yield); 148 °C(dec);
ir(neat)3300(0H),2950~-2900(CH) ,and 1010 cm’l(so), NMR(CC14)S6 47(s,1H,vinyl
proton),4.50(br,1H,0H),3.12(d, 1H, sCH25d o= 14H2),2.97(q,2H,CHoCH3 ,J= 8Hz),2.79
(d,1H, CHg,Jgem- 14Hz),1.42(s,3H,CH3), 1.36(s,3H CH3),1.34(t,3H,CHpCHZ,J= 8Hz);
70 (R'= Et, R2= Me, R3= H, Ri= Ph): colorless prisms (recry. from CCly); mp
61 °C; 72 % yileld; ir(KBr)3300-3150(0H),3030(arom.CH),3000-2850(CH),and 1010
cm”‘(SO); NMR(CDC13)$7.60-7.20(m,5H,Ph),6.32(5,0.40 H,CH),6.23(8,0.33 H,CH),
6.20(s,0.27 H,CH),5.50-5.20(m, 1H,PhCH) , 4. 72(br, 1H,0H) ,3.30-2.70(m, 44, SCHp,
CH2S0) ,2.40(m43H,5CH3) ,1+50-1.10(m,3H,CHpCH3); the NMR datum shows 7b to be an
isomeric mixture.
ir(neat)3000-2850(CH) ,1030(S0); NMR(CC1,)56.65(s,2H,CH),2.95(q,4H,CH2CH3,J= 8
Hz),2.90(q,4H,CHpCH3 ,J= 8Hz),1.33(t,12H,CHoCH3,J= 8Hz). Found: C,42.11;H,6.40
%. Calcd for Cy2Hp20S5: C,42.07;H,6047 %.
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