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Abstract - Condensation of methylthioacetonitrile wlth methyl 

henzoates in THP at morn temperature yielded the c o r r e s p o n d i n g  a -  

cyano-a-methylthioa~et~phenone5 ( Z a - Z e ) .  These a-substituted accta - - 
phenones were heated with g-aminophenol in DMSO at 110 'C for 

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

Durlng the investigation on the synthetic utility of sulfur-substituted active 

1 
methylene compounds, mcthylthioacetonitrlle was effectively applled to thc 

2 
formation of cis- - and trans-a,B-unsaturated nitrlles and B,y-unsaturated nitriles , 

Furthermore, rnethylthioacetonitrlle was easily converted to a-cyanoa-methylthio- 

acetophenones3 by condensation with methyl bcnzoatcs. In this paper, we wish to 

report the rcsults of our studies on condensation of a - c y a n o - a - m e t h y l t h i o a c e t o -  

phenones with g-phenylenediamine and g-aminathiophenol. 

First, a-cyano-a-methylthioacctophcnone~ ( 5 - Z e )  were prepared by treatmcnt of - 
methylthioacetonitrilc with NaH (1.5 eq .  mole, 50 % suspension in ail) in dry THF 
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at room temperature, followed by addition of methyl benzoates (1). (Schcmc 1) 

Physical characters were shown in the 'Sable 1 

Table 1. a-Cyano-a-methylthioaceto~~hcnones (2) 4 

Y~eld mp OC "/% (M+) XvR (CDC13) : ppm 1 
(%I 

2a 65 40-42 191 2.22 (3H, s),  5.12 (IH, 51, 7.37-7.57 - 
(Et 0-hexane) 2 (3H, m), 7.83-8.02 (ZH, m) 

2b 75 94-97 227 (M++z) 2.27 (3H, 51, 5.05 (Ill, s ) ,  7.33-7.97 - 
(Et20-hexane) 225 (IH, m) 

2c 70 124-126 205 2.23 (3H, s ) ,  2.40 (311, s ) ,  5.10 (IH, 51, - 
(Et20-hexane) 7.20 (2H, d, 5=7 Hz), 7.77 (ZH, d, 5.7 flz) 

2d 73 134-136 221 2.27 (3H, s ) ,  3.88 (3H, s), 5.10 (lH, s )  - 
(Et20-hexane) 6.93 (ZH, d, J=9 Hz), 7.92 (ZH, d, J=3 Hz) 

2e' 53 - 251 2.27 (311, s ) ,  5.02 (111, 51, 6.35 (IH, d, L= - 
7 Hz), 7.53 (IH, d, J=2 Hz), 7.67 (IH, d,d, 

J-2 and 7 Hz) 

t Ze was not isolated as a pure state. According to its .mil (CDC13) spectrum, it is - 
contamintatcd with 10 8 mmidentlfied impurity 

Condensation of 2a with g-phenylenedlaminc was examlned in the expectation that - 
Z - a m i n o - 3 - m e t h y l t h i o - 4 - p h e n y l - 1 H - 1 , 5 - b e n z o d a p i n  - (3) might bc obtained. A mix- 

ture of 2;1 and g-phenylenediamlne was heated in DMSO at 110 'C for 10 hr to give 

5 2-phenyll~eniimidazole (s), mp 285-287 'C (G. mp 287-288 'C), in 65 % yield. 

In a similar fashion, 2 -  (3-chlorophenyl) benz~midazole ( s 6 ;  58 % I  , 2 - (4-methyl - 
8 pheny1)benzimidazole [5c7, 70 1.) and 2-(4-methoxypheny1)benzimidazole (z ; 73 % )  

were obtained by condensation o f  g-phcnylenediamine with the ketones (Lb-cd), res- 
3 pectively . In these reactions, the formation of the desired lH-I,5-benzodiazepinc 

derivatives was not observed. 2-Phenylbenzim~dazales would be derived from the 

intermediates (4) through elimination of methylthioacetonitrile. On the other hand, 

condensation of a-aminothlophenol - with 5 under the same conditions afforded 2- 
cyano-3-phenyl-4H-1,4-benzothiazine (@I in 75 % yield without formation of 2 

phenylbenzotl~inrole (7). In this way, 2cyano-3-(3chlorophenyl)-45-l,4-benzothia- 

zine (s), 2-cyano-3-(4-methylphenyl)-4~-1,4-benzothiaz1ne (c), 2-cyano-3(4- 

m c t h o x y p h e n y l ) 4 H 1 , 4 - b e n r o t h i a z i n c  (Ld) and Z-cyana-3-(3,4dimethoxy)4~-1,4- 

beniothiarine ( g )  were yielded. (Scheme 2 and Table 2). 
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Scheme 2 

Table  2 .  2-Cyano-3-phenyl-4H-I,4-benzothiazines (6)  

1 ] y i e l d  mp " C  m/e (Mt) I R  (Nujo l )  (CN) cm-' 



Thus, 2-cyan0-3-phenyl-4H-1.4-benzothiazine - dcrivatlves were obtained by conden-  

sation o f  2-ammath~ophenol with o-cyano-o-methylthioacetophenones through elimi- 

nation of methyl mercaptan. 
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