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Direct Conversion of Thiols to Sulfinyl Chlorides by Sulfuryl
Chloride

Joo-Hack Youn, Rudolf Herrmann*

Organisch-Chemisches Institut der Technischen Universitit Minchen,
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Sulfinyl chlorides are prepared in guantitative yield by the reaction of
thiols with sulfuryl chloride/acetic acid at low temperature.

The current interest in chiral sulfoxides for the synthesis of
natural products’** had led to their efficient preparation via
the chiral menthyl sulfinates.* However, the sulfinyl chlorides
used for the synthesis of the menthyl sulfinates are generally
quite sensitive and unstable, and have to be prepared from the
sulfinic acids with thionyl chloride or from the disulfides or
thiol esters with chlorine/acetic acid.® As only few sulfinic acids
are commercially available, we looked for a simple and efficient
procedure to convert thiols directly to sulfinyl chlorides. The
methods available up to now for this conversion are limited to
special cases (mercaptocarboxylic acids)? or use ¢c1lorine which
is difficult to handle and may lead to overoxidetion forming
sutfonyl chlorides.®

The observation that thiols can be oxidized to disulfides by
suifuryl chloride® suggested to use the oxidizing and chlorinat-
ing properties of this reagent for the preparation of sulfinyl
chlorides. We found that, under carefully controlled reaction
conditions, the clean and quantitative conversion of thiols (1) to
sulfinyl chlorides (2) takes place according to the following
Scheme.

As only volatile and low-boiling by-products are formed, the
sulfinyl chlorides (2) are obtained in virtually pure state. Due to
their high reactivity, they are too sensitive for microanalysis. We

Table. Sulfinyl Chiorides 2 from Thiols I and Sulfuryl Chloride

SYNTHESIS
~SH + 28D;Cl, + CHC00H — —oee 0%
aTe -3 quant
la-h
R-S. + CHCOCL + 250; + 2HC
cl
2a-h

therefore converted the new sulfinyl chlorides to the ethyl
sulfinazes (cthanol/pyridine) which gave satisfactory analytical
data.

The reaction proceeds well in the presence of ester groups, but no
sulfinyl chloride is obtained from 2-mercaptoethanol. Secondary
and primary amides (e.g. CqHsCH,—~NH —~CO--CH,-SH)
give mixtures of unidentified products. This indicates that acid-
sensitive groups or groups that may react with sulfuryl chloride
should be protected during the conversion of the thiol to the
sulfinyl chlorice.

Thiols, sulfuryl chloride and acetic acid are commercial products and
were usad withcut further puritication. '"H-NMR spectra were mea-
sured with a Jeol PMX 60 instrument.

Sulfinyl Chlorides 2; General Procedure:

A well stirred mixture of the thicl (1; 0.50 mol) and acetic acid (30.0 g,
0.50 mol) is cooled to —40°C. Sulfuryl chloride (141.8 g 1.05 mol) is
added dropwise over a period cf 30 min. Gas evolutior: is cbserved
during the addition of the first quarter of the sulfuryl chloride, and the
color changes to yeltow. Stirring is continued for 30 min at — 40°C, and
the mixture then allowed to come to room temperature over a period of
2 h. Gas evoluticn commences again and the color changes to red. The
mixture is warmed at 30°C until gas evolution ceases (~ 4 h), while the
pale yellow color of the sulfinyl chloride appears. Acetyl chloride is
distilled off in vacuum to leave the crude sulfinyl chloride in quantita-
tive vield. Alkaresulfiny! chlorides can be distilled in vacuum. while
other sulfinyl ch orides, due to danger of explosion,® are better trans-
formed to alkyl sulfinates by standard procedures for characterization.

2 R Yield* b.p. (‘C)/torr  Molecular Formula 'H-NMR (60 MHz, CDCl,)
(%) or b.p. ("Cy/torr &(ppm)
reported
a C,H;, 95 67,26 66-67.5/27'1 1.49 (t. 3H); 3.36 (g, 2H, J = 7.0 Hz)
b i-C3H, 95 40/12 64/17* 1.29 (d, 6 H); 3.30 (sept, 1H); J = 6.5 Hz)
¢ sec-C,Hy 93 65/15 ~10.e 112 (1, 3H, J=7.0Hz); 1.50 (d. 3H, J
= 7.0 Hz); 1.83 (m, 2H); 3.13 (m, 1H)
d C¢HsCH, - d e 4.58 (s, 2H); 7.29 (m, SH)
e CeHs - d 65/0.012'2 7.55 (m)
f 4-CH,C.H ~ 4 79/0.0121* 2.45 (s, 3H); 7.35 (dd, 4H)
¢ CH,0,C—CH, - bt CH,Cl0,8 3.97 (s. 3H): 4.58 (s, 2H)
(156.5)
h C,H,0,C—CH, - e C,H,Cl0,8 1,37 (. 3H); 433 (9, 2H. J = 7.0H2): 4.47 (s
(170.6% 2H)

" Yield of distilled product.

b For characterization, product 2g was converted into methyl ethoxysulfinylacetate by reaction with ethanol/pyridine at 20°C (15 h); yield: 72%

b.p. 70°C/0.4 torr.

CHp0,8  cale.  C 3614 H 6.06
(166.2) found 3636 591

LH-NMR (CDCl,): 8 = 1.37 (1, 3H); 3.78 (s, 5H); 4.13 ppm (q, 2H, J = 7.0 Hz). o o _ o
¢ For characterization, product 2 h was converted into ethyl ethoxysulfinylacetate by reaction with ethanol/pyridine at 20°C (15 h); yield: 75%

b.p. 70°C/0.1 torr.
CeH ;0,8 cale. C 3999 H 67
(180.2) found 40.27 6.67

'H-NMR (CDCly): 6 = 1.32 (t, 3H): 1.38 (t, 3H); 3.75 (s. 2H); 4.17 (q, 2H); 4.27 ppm (g, 2H).

Not distilled due to danger of explosion.
“ B.p. not reported.
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