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EFFICIENT SYRTHESIS OF oa-CHLOROVINYL PHENYL SULFONE
Krzysztof Wojciechowski

Institute of Organic Chemistry, Polish Academy of Sciences
ul. Kasprzaka 44/%2, PL-01 224 wWarszawa, POLAND

In the context of our investigation of Vicarious Nucleo-
rhilic Substitution (VNS) of hydrogen,1 we needed a-chlorovainyl
sulfones as building blocKks for the synthesis of starting
materials which might be suitable for the intramolecular VNS. &

In contrast to the aryl oa-bromovinyl sulfones which can be
easily prepared from the corresponding aryl vinyl! sulfones via
addition of bromine followed by the elimination of HBr, 3 there
are no general methods for the synthesis of the ad-chloro analo-
gues. To our Knowledge, there is only one report4 dealing with
the preparation of this type of compounds via addition of «-
chloromethyl tolyl sulfone anion to formaldehyde followed by
the elimination of water. A similar approach was taken in the
synthesis of a-chlorovinyl sulfone morpholide from a-chloro-
methane sulfone morpholide anion and an iminium salt.d Both of
these procedures require Grignard or organolithium reagents as
bases, and are inconvenient for large-scale operations. We have
developed a lar'ge-scale6 synthesis of a-chlorovinyl phenyl sul-
fone 8 based on easily available starting materials (Scheme).

Reaction of thiophencl (4) with 2-chloroethancl (2) in
the presence of 10% sodium hydroxide gave a high yleld of 2-
hydroxyethyl phenyl sulfide (§)7 which was transformed, without
purification, into chloro derivative 4 by means of thionyl
chloride in the presence of pyrldlne.7 Oxidation of 4 to sulfo-
x1de 5 was performed using bromine in the presence ¢f aqueous
potassium blcarbonate,s sulfoxide $ was then chlorinated at the
a position by means of sulfuryl chloride? and crude o, B-dichlo-
roethyl! phenyl! sulfoxide (6) was oxidized with 30% hydrogen
peroxide in acetic acid to sulfone 7. «, B-Dichloroethyl phenyl
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sulfone (7) after treatment with triethylamine in benZene or
toluene gave the expected aryl od-chlorovinyl sulfone 8 1n high
yield; the overall yield of 8 starting from thiophen<! (1) was
5Q%.

KOH/Hp0 S0C1;p
CgHgSH + CICHpCHpOH —————— CgHgSCHpCHpOH ——s

i e 3

(0]
Bro [] S0pC1p
CgHgSCHpCHRCI -+ CgHgSCHpCHpCl ——m—————
4 KHCO3 ag 5

6]
' HpOp Et 3N
CeHgSCHCHZC1l ————— = CgHgSOpCHCHRpCl ———e CegHgSOpC=—CH;
él CH3COH él él

& 7 8

EXPERIMENTAL SECTIORN

11 NMR spectra were obtained on Varian EM-360 instrument at 60
MHz with tetramethylsilane as internal standard

B-Chloroethyvl Phenyl Sulfide (4).— To a soluticn of thiophenol

(1, 25 g, 0.23 mol) in 10% aqueous sodium hydroxide (90 ml),
was added dropwise 2-chloroethanol! (2, 18.5 g, 0.23 mol). The
reaction mixture was refluxed for 30 min., cooled and the lay-
ers were separated. The aqueous layer was extracted with dich-
loromethane (2 X 50 ml) and the combined organic extract was
dried over magnesium sulfate. Evaporation of the solvent gave
crude 2-phenylthioethanol (3, 33.8 g, 95%). The crude 2-phenyl-
thioethanol was dissolved in pyridine (17.4 g) and treated
with thionyl chloride (33 g, 0.28 mol). During the addtion, the
sclid precipitated and then redissolved and two layers were
formed. After the addition was complete the reaction mixture
was heated on the water bath for 1 hr., then poured into 1ice,
and the organic layer was separated. The aqueous layer was ext-
racted with dichloromethane (2 X 50 ml) and the combined orga-
nic phase was washed with dilute hydrochloric acid, water and

aqueous sodium bicarbonate and then dried over magnesium sulfa-
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te. Evaporation of the solvent afforded 34.% g (89%) of 2-chlo-
roethyl phenyl sulfide. The product was used without purficat-
ion in the next step.

E-Chloroethyl Phenyl Sulfoxide (5).— To crude B-chlorocethyl

rrienyl sulfide (4, 26 g, 0.15 mol) 1in dichloromethane (150 ml)
and 10% aqueous potassium bicarbonate (150 ml), was added bro-
mine (24 g, 0.15 mol) dropwise at room temp. After the addi-
tion, the mixture was stirred for 15 min. and then the layers
were separated. The aqueous layer was extracted with dichloro-
methane (2 X 50 ml) and the combined organic phase was dried
over magnesium sulfate. Evaporation of the solvent gave crude
26.6 g (94%) of 5 as a pale yellow oil,

'H NMR (CCly): 9 2.9-4.2 (m, 4 H), 7.3-7.9 (m, 5 H).

&, B-Dichloroethyl Phenyl Sulfone (7).~ To a stirred solution of

the crude B-chloroethyl phenyl sulfoxide (5, 18.8 g, 0.1 mol)
in dichloromethane (150 ml) containing potassium carbonate (15
g€) (suspension}, was added dropwise sulfuryl chloride (i6.2 g,
0.12 moi) at -5 to -10°C. The progress of the reaction was fol-
lowed by the TLC (hexane/ethyl acetate 1:1 on silica gel). When
the starting material had disappeared (about 2 hrs.), the reac-
tion mixture was poured on ice. The organic layer was separated
and the agueous layer was extracted with dichloromethane (2 X
50 ml). The combined organic layer was dried over magnesium
sulfate and after evaporation of the solvent, crude o, B-dichlo-
roethyl phenyl sulfoxide 6 (19.0 g, 85%) was obtained as a pale
yellow oil.
i1 NMR (CCly): & 3.3-4.9 (m, 3 H), 7.3-7.9 (m, 5 H).
The crude sulfoxide 6 (without further purification) was dis-
solved in acetic acid (150 ml) and treated with 30% hydrogen
peroxide (50 ml) and then gently refluxed for 2 hrs. The cooled
mixture was poured into water (1 1) and the precipitated «, B-
dichliorcethyl phenyl sulfone (7) was collected to yield 18.7 g
(92 %). An analytical sample was obtained by recrystallization
from ethanol, mp. 56-58°*.
Anal. Calcd for CgHgClp0,S: C, 40.18 H, 3.37 Cl, 29.65
Found: C, 40.06 H, 3.48 C1, 30. 27
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'H NMR (CDCl3): o 3.76 (dd, Jz= 3.6 Hz, Jp: 12.5 Hz, 1 H); 4.40
(ad, Ja= 3.6 Hz, Jp: 12.5 Hz, 1 H); 4.97 (dd, Ja:= 3.6 Hz, J¢:
9.5 Hz, 1 H); 7.5-8.3 (m, 5 H).

a-Chlorovinyl Phenyl Sulfone (8).—~ To a stirred solution of

a, B-dichloroethyl phenyl sulfone (7, 24 g, 0.1 mol) 1in dry to-

luene (200 ml) was added dropwise triethylamine (11.0 g, O. 11

mol)  at 5 to 10°C, stirring was continued for 3 hrs. and then

triethylamine hydrochloride was filtered off. The toluene solu-

tion was washed with water (50 ml) and dried over magnesium

sulfate. The solvent was evaporated and the product was puri-

fied by distillation 1In vacuo. «-Chlorovinyl! phenyl sulfone (8)

(18.0 g, 88%) was collected at 88-89°/0. 05 mm Hg.

Anal. Calcd for CgHyC10pS: C, 47,44 H, 3.48 C1, 17. 49
Found: C, 47.23 H, 3.37 Cl, 17. 21

B NMR (CCly): 8 6.03 (d, J= 3.2 Hz, 1 H); €.83 (4, J:= 3.2 Hz,

1 H);, 7.4-8.3 (m, 5 H),
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