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Abstract —— (Condensation of methylthicacetonitrile with methyl
bhenzoates in THTF at room temperature yielded the corresponding o-
cyano-g-methylthicacetophenones (33—59). These g-substituted aceto-
phenones were heated with o-aminophenol in DMSO at 110 °C for

10 hr to give 2-cyano-3-phenyl-4H-1,4-benzothiazines (5a-5e).

During the investigation on the synthetic utility of sulfur-substituted active
methylene compounds, mcthylthioacetonitrlle1 was effectively applied te the
formation of cis- and trans-o,B8-unsaturated nitriles and B,y-unsaturated nitriles2
Furthermore, methylthicacetonitrile was easily converted te a-cyano-a-methylthio-
acetophenones3 by condensation with methyl benzoates. In this paper, we wish to
report the results of our studies on condensation of a-cyano-o-methylthiocaceto-
phenones with o-phenylenediamine and ¢-aminothiophenol.

First, o-cyano-c-methylthioacetophencnes (55—39) were prepared by treatment of

methylthioacetonitrile with NaH (1.5 eq. mole, 50 % suspension in ¢il) in dry THF
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at room temperature, followed by addition of methyl benzoates (1). {Scheme 1).

Physical characters were shown in the Table 1,

Table 1. o-Cyano-a-methylthicacetophenones [2)4

Yield mp °C m/e M) VR (CDC1,): ppm
(%)
za | 65 40-42 191 2.22 (3, s), 5.12 (14, s), 7.37-7.57
(EtZO-hexane) (3H, m), 7.83-8.02 (2ZH, m)
b | 75 94-97 227 M'+2) 2.27 (34, s), 5.05 (IH, s), 7.33-7.97
(EtZthexane) 225 (4H, m)
2¢c 70 124-126 205 2.23 (3H, s), 2.40 (3H, s), 5.10 {1H, s),
(EtZO-hexane) 7.20 (2H, d, J=7 Hz), 7.77 (2H, d, £77 Hz)
2d 73 134-136 221 2.27 (3, s}, 3.88 (3H, s), 5.10 {1H, s)
[EtZO—hexane) 6.93 (2H, d, J=9 Hz), 7.92 (2H, d, J=9 Hz)
e’ 53 - 251 2.27 (3, s), 5.02 (14, s), 6.95 (IH, d, J=
7 Hz), 7.53 (1H, d, J=2 Hz), 7.67 (1H, d,d,
J=2 and 7 Hz)

b Ze was not isolated as a pure state. According to 1ts NMR,(CDC13J spectrum, it is

contamintated with ca 10 % unidentified impurity,

Condensation of 2a with o-phenylenediamine was examined in the expectation that
2-amino-3-methylthio-4-phenyl-1H-1,5-benzodiazepine {3) might be obtained. A mix-
ture of 2a and o-phenylenediamine was heated in DMSC at 110 °C for 10 hr to give

> mp 287-288 °C), in 65 % yield.

Z-phenylbenzimidazole (5a), mp 285-287 °C (lit.
In a similar fashion, 2-(3-chlorophenyl)benzimidazole (596; 58 %), 2-(4-methyl-
phenyl)benzimidazeole (EST, 70 %) and 2-(4-methoxyphenyl)benzimidazole (égs; 73 %)
were obtained by condensation of o-phenylenediamine with the ketones (2b-2d), res-
pectivelyg. In these reactions, the formation of the desired 1H-1,5-benzodiazepine
derivatives was not observed. 2-Phenylbenzimidazoles would be derived from the
intermediates (4) through elimination of methylthioacetonitrile. On the other hand,
condensation of o-aminothiophenol with Za under the same conditions afforded 2-
cyano-3-phenyl-4H-1,4-benzothiazine (6a) in 75 % yield without formation of 2-
phenylbenzothiazo]e(j). In this way, 2Z-cyanc-3-(3-chlorophenyl)-4H-1,4-benzothia-
zine (6b), Z-cyanc-3-(4-methylphenyl)-4H-1,4-benzothiazine (6c), Z-cyano-3-(4-
methoxyphenyl)-4H-1,4-benzothiazine {6d) and 2-cyano-3-(3,4-dimethoxy)-4H-1,4-

benzothiazine (6g¢) were yielded. (Scheme 2 and Table 2).
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Table 2. 2-Cyano-3-phenyl-4H-1,4-benzothiazines (6)
Yield mp °C m/e (M%) IR (Nujol) {CN) cm™'
(%)
t6a 75 209-211 250 2170
(acetone-EtZO}
ob 73 245-246 286 (M++2) 2170
(acetone-EtZO) 284
oc 77 200-202 264 2170
(acetone-EtzD)
6d 75 206-208 280 2170
(CHClS‘hexane]
te 55 5-217 310 2170
[CHCls-hexane)
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Thus, 2-cyano-3-phenyl-4H-1,4-benzothiazine derivatives were obtained by conden-

sation of p-aminothiophenol with a-cyano-a-methylthicacetophenones through elimi-

nation of methyl mercaptan.
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