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Synopsis. 1-Methylsulfinyl-1-(methylthio)-2-phenyl-
ethylene (2a) and 1-methylsulfinyl-1-(methylthio)-2-(#-chloro-
phenyl)ethylene (2b) reacted with bromine in various solvents
to give a-bromophenylacetic acid derivatives. It should be
noted that a-bromophenylacetic acid and a-bromo(p-chloro-
phenyl)acetic acid were mainly obtained by the reaction of
bromine with 2a and 2b, respectively, in acetic acid.

As previously reported, methyl (methylthio) methyl
sulfoxide (1)%% can condense with aromatic aldehydes
in the presence of trimethylbenzylammonium hydroxide
(Triton B) to afford the corresponding 1-methylsulfinyl-
1-(methylthio)-2-arylethylenes (2), which are easily con-
verted into ethyl arylacetates (3) on treatment with
hydrogen chloride in ethanol, providing a new method
for the synthesis of ethyl arylacetates (Scheme 1).
Further, the reaction of the condensation product (2)
with bromine has been examined, and we now wish to
describe on a novel synthetic route from benzaldehyde
to a-bromophenylacetic acid.
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Scheme 1.

The reaction of I-methylsulfinyl-1-(methylthio)-2-
phenylethylene (2a) with bromine was carried out in
carbon tetrachloride, methanol, and acetic acid. When
2a was treated with bromine in carbon tetrachloride,
methanethiol ester (4a) of a-bromophenylacetic acid
was isolated in 259, yield. The structure of 4a was
assigned by its IR and NMR spectra and elemental
analysis (see Experimental Section).
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Scheme 2.

In methanol, bromine reacted with 2a to give methyl
a-bromophenylacetate (4b) in 649, yield. It should
be noted that a better result was obtained when acetic

acid was used as a solvent. Thus, the reaction with
bromine in acetic acid afforded «-bromophenylacetic
acid in 739, yield.

By a similar reaction in acetic acid, a-bromo(p-
chlorophenyl)acetic acid (4d) was also obtained in 609,
yield, starting from 1-methylsulfinyl-1-(methylthio)-2-(p-
chlorophenyl)ethylene (2b).%% Since 2a and 2b were
easily derived from the corresponding aldehydes by the
reaction with methyl (methylthio) methyl sulfoxide (1),
the present reactions completed a simple two-step
synthesis of a-bromophenylacetic acid and a-bromo(p-
chlorophenyl)acetic acid from benzaldehyde (over-all
yield: 66%,) and p-chlorobenzaldehyde (over-all yield:
449%,), respectively.
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The transformation of 2 into 4 may be accounted for
by a mechanism which involves an intermediacy of 5,
which is finally converted into 4 by the subsequent
hydrolysis.

Experimental

Reaction of 1-Methylsulfinyl-1-(methylthio ) - 2-phenylethylene (2a)
with  Bromine. a) In Carbon Tetrachloride: Bromine
(0.21 ml, 4.0 mmol) was added to a solution containing 2a
(798 mg, 3.8 mmol) in carbon tetrachloride (10 ml) under
cooling with ice, and the resulting solution was stirred at room
temperature for 2 hr. After the addition of water (5ml)
and extraction with methylene chloride, the organic layer was
dried over anhydrous sodium sulfate and evaporated under
reduced pressure. The residue was chromatographed (silica-
gel column, eluted with n-hexane and benzene) to give 263
mg (0.95 mmol, 25%) of a pale yellow oil, which was identi-
fied as methanethiol ester (4a) of a-bromophenylacetic acid
by its physical properties and elemental analysis. IR (neat):
1685 cm-! (v-0); NMR (CDCly): 6 2.33 (s, 3H, COSCHj,),
5.36 (s, 1H, ~-CHBr-), 7.34 (m, 5H, C¢H;); Found: C, 44.16;
H, 3.50; S, 13.00%. Calcd for C,HgBrOS: C, 44.09; H,
3.70; S, 13.08%.

b) In Methanol: A solution containing 2a (526 mg, 2.5
mmol) in methanol (5 ml) was stirred at room temperature
for 41.5 hr after the addition of bromine (0.33 ml, 5.7 mmol)
under cooling with ice. The solution was evaporated under
reduced pressure, and the residue was chromatographed
[silica-gel column, eluted with benzene-n-hexane (1:4)] to
afford 363 mg (1.58 mmol, 649,) of a pale yellow oil, which
was identified as methyl a-bromophenylacetate (4b) by the
comparison of its IR and NMR spectra with those of an
authentic specimen prepared by esterification (conc. sulfuric
acid-methanol) of a-bromophenylacetic acid.

¢) InAcetic Acid: Bromine (0.13 ml, 2.6 mmol) was added,
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together with acetic acid (1 ml), to a solution containing 2a
(533 mg, 2.5mmol) in acetic acid (1 ml). The resulting
solution was stirred at room temperature for 17.5 hr and,
after the evaporation under reduced pressure, the residue was
chromatographed (silica-gel column, eluted with methylene
chloride) to give 394 mg (1.83 mmol, 739%,) of pale yellow
crystals, which were once recrystallized from cyclohexane to
afford colorless crystals, mp 51.5—52 °C; IR (KBr): 3100—
2300 and 1700 cm-1; NMR (CCl,): § 5.24 (s, 1H), 7.33 (m,
5H), 11.35 (s, 1H); Found: C, 44.82; H, 3.28%,. Calcd for
CsH;BrO,: C, 44.68; H, 3.28%,.

The structure of this product was assigned as a-bromo-
phenyacetic acid (4¢) by its physical properties and elemental
analysis. Furthermore, its NMR and IR spectra were com-
pletely accordant with those of an authentic sample (mp
71.5—72 °C; lit,® mp 68—69 °C) obtained by the reaction
of mandelic acid with hydrobromic acid and sulfuric acid.®)
The melting point of the crystals obtained by the reaction
of 2a with bromine was raised to 81—82 °C, after several
recrystallizations from cyclohexane. This melting point is in
accord with those reported in the other literatures (ranging
from 78.5 to 84 °C).9

Reaction of 1-Methylsulfinyl-1-(methylthio) - 2-(p-chlorophenyl)-
ethylene (2b) with Bromine. a) In Methanol: Bromine
(0.09 ml, 1.8 mmol) was added to a solution containing 2b
(408 mg, 1.7 mmol) in methanol (5ml) and the resulting
solution was stirred at room temperature for 22 hr. After
the evaporation under reduced pressure, the residue was
chromatographed [silica-gel column, eluted with benzene—
n-hexane (1:4)] to give 189 mg (0.72 mmol, 43%,) of methyl
a-bromo(p-chlorophenyl)acetate (4e) and 198 mg (1.06 mmol,
529%) of methyl (p-chlorophenyl)acetate. The structures of
these products were assigned by the comparison of their IR
and NMR spectra with those of the corresponding authentic
samples.

b) In Acetic Acid: Bromine (0.11ml, 2.1 mmol) was
added, together with acetic acid (1 ml), to a solution contain-
ing 2b (502 mg, 2.0 mmol) in acetic acid (I ml) and the
resulting solution was stirred at room temperature for 19 hr.
After the evaporation under reduced pressure, the residue
was chromatographed [silica-gel column, eluted with benzene—
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n-hexane (1:4)] to give 342 mg of colorless crystals, which
were shown by the NMR analysis to consist of (p-chloro-
phenyl)acetic acid (35 mg, 0.21 mmol, 10%) and «-bromo-
(p-chlorophenyl)acetic acid (307 mg, 1.23 mmol, 60%). The
latter was isolated by recrystallization from cyclohexane as
colorless crystals, mp 83—86 °C (lit,Y) mp 95—96 °C), which
were identified with a-bromo(p-chlorophenyl)acetic acid (4d)
by the comparison of their NMR (CDCl;) and IR (CHCIL,)
spectra with those of an authentic specimen.®
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