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1-Vinylthio-1-alkynes RC=C—S—CH==CH, have been
used in the synthesis of a number of new heterocyclic com-
pounds’. The synthesis of the starting compounds was des-
cribed? for the first time in 1961. We have developed a
more simple method for their preparation, which, in prin-
ciple, can also be applied for other vinylic sulfides, e.g.
phenyl vinyl sulfide (3, R=C4Hj).
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In order to prevent dehydrohalogenation of the 2-chloroethyl
sulfides 2 by the lithium acetylenide or Grignard compound
1, a process which would lead to wastage of 1, inverse
addition was applied, i.e. the solution of 1 was added to
2-chloroethyl thiocyanate. It is not necessary to isolate the
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intermediary 2-chloroethyl sulfides 2, so that the syntheses
of 3 can be carried out as one-pot procedures, giving overall
yields of ~ 80 %. For the synthesis of the parent compound
5, however, it was found to be more practical to prepare
first the trimethylsilylated compound 2 [R=(H;C);Si—
C=C] in tetrahydrofuran and then to bring about elimina-
tion of hydrogen chloride and removal of the trimethylsilyl
group with lithium amide in liquid ammonia {deprotection
with potassium hydroxide or alkoxides would presumably
lead to silyl ethers with a volatility comparable with that
of 5).

Preparation of 2-Chloroethyl Thiocyanate:

A mixtureof potassium thiocyanate (98 g, 1 mol), 1-bromo-2-chloro-
ethane (200¢g, 1.4mol), water (75ml), and methanol (SO0 mb) is
heated under reflux for ~ 70h. After addition of water (500 ml)
the products are extracted with chloroform. After drying of the
extracts with magnesium sulfate, the solvent is removed under
a water pump vacuum. Careful distillation of the residue through
a 30-cm Widmer column affords the product; yield: 131-149¢
(77--88 % based on Cl--CH,CH,—Br): b.p. 87-88°/18 torr:
n3%: 1.5150.

Preparation of Phenyl Vinyl Sulfide (3, R=CH;):
Phenylmagnesium bromide is made in the usual way from bromo-
benzene (36 g,0.23 mol) and magnesium (9.6 g, 0.4 mol) in tetrahyd-
rofuran (250 ml). The obtained solution is added in 10min to
a vigorously stirred solution of 2-chloroethy! thiocvanate (24.2 g,
0.20mol) in tetrahydrofuran (100ml), keeping the temperature
of the reaction mixture below 40° by occasional cooling; 15 min
after this addition potassium (-butoxide (45 g. 0.40 mol), dissolved
in tetrahydrofuran (75 ml), is added at such a rate that the tempera-
ture of the mixture can be easily kept below 55° by cooling
20min after this addition, the reaction mixture is hydrolysed
by careful addition of a solution of ammonium chloride (30g)
in water (200ml). The upper layer is separated and combined
with the ethereal extract of the aqueous layer. After drying with
magnesium sulfate, the solvents are removed under a water pump
vacuum. Distillation of the residue gives 3 (see Table for physical
constants).

Preparation of Vinylthicalkynes 3 (R=H;C—C=C-, C(Hs) in
Liquid Ammonia:

To a suspension of lithium amide (0.20mol) in liquid ammonia
[prepared from lithium (1.4g) in liquid ammonia (350ml)]
is added, in 5 min, an ethereal solution of propyne (12 g in

Table. Physical Constants and "H-N.M.R. Spectral Data® of Vinylic Sulfides®

a (g, Hin bp./ na’ Lit.

{
Rin R-s CHw('\Hm torr b.p./torr
CeHs 78°/20 1.5872 94 97°/253
H~-C=C 84°/760 1.5063 84°/7607
35920 1.5220 131°/760°
52°/14 1.4868 B
122°/20 1.6309 -

220 % Solutions in CCly, TMS (6 =0ppm) as internal standard: J ;= 10 H7: Jyyans= 16 Hz.

Lit. ng° 'H-N.M.R. (CCly) 6 [ppm]
Hix) H1) Hi2)
6.54 (dd) 5.32(d) 532(d)
1.5070 6.25 (dd) 5.57 (d) 548 (d)
1.5220 6.21 (dd) 5.45 (d) 5.37 (d)
- 6.22 (dd) 547 (d) 5.38 (d)

6.31 (dd) 5.63 (d) 5.49 (d)

® Yields of all products are around 80 %, based on Ct—CH,CHy,~S—C==N.
¢ New compounds, purity according to G.L.C. and "H-N.M.R. =97 %,

0039-7881/78/0832-0557 $ 03.00

© 1978 Georg Thieme Publishers

Downloaded by: Rice University. Copyrighted material.



578 Communications SYNTHESIS

50ml, 0.3mol), cooled at —60°, or phenylacetylene (20.8¢g,
0.20 mo). The obtained grey solutions are poured cautiously into
a well-stirred solution of 2-chloroethyl thiocyanate (24.2g,
0.20 mol) in liquid ammonia (100 ml). Subsequently, finely pow-
dered potassium 1-butoxide (34 g, 0.30mol) is introduced in 2g
portions with vigorous stirring. The ammonia is then allowed
to evaporate. To the residue is added water (400 ml). The organic
product is extracted with small portions of ether. Afier repeated
washing with water, the extracts are dried over magnesium
sulfate, and subsequently concentrated under a water pump
vacuum. Distillation of the residues through 30cm Vigreux
columns gives the pure products (for physical constants see Table).

Preparation of 3, R=t-C;Ho—C==C— and 2, R=(H;C);Si—
C==C— in Tetrahydrofuran:

To a solution of t-butylacetylene (16.4 g, 0.20mol) in tetrahydro-
furan (200ml) is added a solution of butyllithium (0.20mol) in
hexane (~ 140 ml). During this addition the solution of the acety-
lene is cooled below —10°. The obtained reaction mixture is
subsequently poured into a vigorously stirred solution of 2-chloro-
ethyl thiocyanate (24.2g. 0.20mol), in tetrahydrofuran (100ml),
keeping the temperature of the reaction mixture between —20
and 0°. Subsequently potassium t-butoxide (34 ¢, 0.30mol), dis-
solved in tetrahydrofuran (100 ml), is added with vigorous stirring.
During this addition the temperature of the reaction mixture
is allowed to rise to 30°. The mixture is then poured into water
{500 ml) and the products are extracted with pentane. After several
washings with water, the extracts are dried with magnesium sulfate,
and subsequently concentrated under a water pump vacuum.
Distillation of the residue affords the pure product 3 {for physical
constants see Table)

In the case of R=(H;();St—C=C~, the reaction mixture
obtained from the reaction of lithium trimethylsilylacetylenide
with 2-chloroethyl thiocyanate is poured into water (500 ml). The
aqueous layer is extracted with pentane and the combined solu-
tions are washed several times with water. After drying of the
solution with magnesium sulfate, the solvents are thoroughly
removed by evaporation in vacuo. Distillation gives 2
[R=(H,C);Si-——C=C~1: yield: 85 %: bp. 112°/30 torr: ng?:
1.5039.

Preparation of Vinylthioacetylene (5):

The f-chlorosulfide 2 [R=(H;C);Si-~Cz=C~: 24g, 0.15mol]
is added dropwisc to a stirred suspension of lithium amide
{0.70 mol) in liquid ammonia (1500 ml). When the volume of the
reaction mixture hasdecreased to about 100 ml, high-boeiling petrol
ether b.p. >170° (200ml) is added. The reaction flask is cooled in
a —50° bath and ice/water (300ml) is added over a period of
10min to the vigorously stirred mixture. The cooling bath is
then removed and stirring is continued until all solid material
has disappeared. The organic layer is separated and the aqueous
layer is extracted three times with 40ml portions of petroleum
ether (b.p. 180-210°). The combined solutions are washed with
water and dried with magnesium sulfate. The volatile compound is
distilled off through a 40cm Vigreux column until the boiling
point has reached 55°/15 torr. During this procedure the receiver
is cooled at —70°. The procedure is repeated with the contents
of the receiver, now collecting the material passing over below
35°/15 torr. The collected liquid consists of reasonably pure {about
95 % according to N.M.R.) HC=C—$—CH=CH,: yield: 85 %.
A small amount is distilled at 760 torr in an atmosphere of
nitrogen to give a very pure product (for physical data see Table).

Received: March 13, 1978

' W. Verboom, L. Brandsma, to be published.

2 . Brandsma, J. F. Arens, Recl. Trav. Chim. Pays-Bas 80, 237
(1961): 81, 539 (1962).

3 1. Montanari, Bull. Sci. Fac. Chem. Ind. Bologna 14, 55 (1956).
C. 4. 51, 5723 (1957).

0039-7881/78/0832-0578 $ 03.00 © 1978 Georg Thieme Publishers

Downloaded by: Rice University. Copyrighted material.



