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Abstract — Synthesis and some properties (lH- and 13C—NMR spectra,
deuteration, nitration, and cycloaddition) of l-methyl-2-azathiabenzene

l-oxide are described.

The chemistry of thiabenzene l-oxides (i)l and their aza-analogues (g)z and (1)3
is of particular interest because they form a rather unique class of the six-
membered unsaturated heterocycles, in which the six n=electrons cannot be fully
delocalized over the six-membered ring due to the presence of the -5(0)R- qroup.
All spectroscopic and chemical evidence suggest that they are not aromatic but of
ylide in nature. In order to understand the physical and chemical properties of
these ring systems, the synthesis of the hitherto unknown parent compounds is
highly desirable. 1In this paper we wish to report the synthesis and scme

13

properties (lH- and” “C-NMR spectra, deuteration, nitration, and cycloaddition) of

l-methyl-2-azathiabenzene l-oxide 8).
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Synthesigs —— The synthetic route is illustrated in Scheme 1. Refluxing the

previously reported ester (4) 2o with two molar equiv. of phosphorus pentachlorj.dle4
in methylene chleride gave the oily 5,6-dichloro derivative (3) in 9% yield.
Reduction of (3} with zinc in refluxing acetic acid afforded (g), mp 78-79°C, in

- 63% yield, which was hydrolyzed with sodium hydroxide to the carboxylic acid (7).,
mp 187-189°C, in B4% yield. Decarboxylation of (7) was achieved by refluxing in

quincline in the presence cof copper to give the oily compound (8) in 30% yield.
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Properties —— The 1H- and 13C—NMR spectra of (E) are summarized in Tables 1 and

2. Por comparison, the spectral data of (§_) are also included in the Tables. The
results clearly indicate that the signals of the hydrogen and carbon atoms at the
4- and 6-positions occurred at much higher magnetic fields than those at the 3-
and 3-positions, suggesting the higher electron density at the former positions
(see resonance structures 8A-p). This was reflected by the following electrophilic

reactions of (g] .
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Table 1. 1H—NMR spectral data (§ values in CDC13) for the 2-azathiabenzene
l-oxides (J values in Hz)
compd 3-H 4-H 5-H 6-H J3'4 J4'5 5,6 74,6 73,5 J3,6 others
(R) 7.38 5.69 7.10¢ 5.90 7 6 10 1 2 a 3.34 (1—CH3)
{dad) (dd) (dad) (ad)
(g) 8.33 - 7.82 5,97 - - 140 - 2 1.5 1.33 (CHZCE3)
(ad) (dd) (dd) 3.39 (1-CH3)
4.24 (CEZCH3)
a

Not determined.

Table 2, 13C-NMR spectral data (8 values in CDCl3) for the 2-azathiabenzene
l-oxides
compd 3-C 4-C 5-C 6-C others
(8) 146.2 100.5 137.7 96.2 48.6 (1~CH3)
(5) 152.9 104.7 138.5 96.1 14.4 (CHZQH3),
47.0 (1~CH3), 60.3 (QHZCH3),
165.3 (C=0)

Deuteration of (8) in deuteriochloroform containing acetic acid-d4 at 35°C

proceeded slowly at both the 4- and 6-positions to give (2)-

Nitration of (8}

with excess acetyl nitrate at -5°C afforded the 4,6-dinitro derivative (Lp),
mp 110-111°C, only in 18% yield.
“COzMe
ChCO0 \E\( CCOMe EtOL
oocs Me heat CO2Me
COzMe
AcONO2 1
OZN\TiQ§T/NOZ
| Naﬁ?h4e
0
10
Scheme 2

—2187—



Finally, it should be noted that (8) did not react with dimethyl acetylene-

dicarboxylate under the conditions we employed (refluxing in bromobenzene). This
behavier is 1n contrast to the case of (E) which underwent a [4+2] cycloaddition
with dimethyl acetylenedicarboxylate5 in refluxing bromobenzene to give dimethyl

4-ethoxycarbonyiphthalate (%}).6
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