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1,4,2-Benzodithiazines reacted with dimethyl acetylenedicarboxylate in boiling o-dichlorobenzene to give 
2,3-bis(methoxycarbonyl) -1,4-benzodithiins in good yields with elimination of hydrogen cyanide or a nitrile. 

Reactions of dimethyl acetylenedicarboxylate (DMAD) with 
heterocycles have provided useful methods for the preparation 
of a wide variety of novel compounds.l We report an  unprece- 
dented type of cycloaddition-elimination reaction of D M A D  
with 1,4,2-benzodithiazines which provides a general synthesis 
of 2,3 -bis(methoxycarbon y 1)- 1,4- benzodi t hiins. 

Heating 1,4,2-benzodithiazine (la), which recently became 
readily obtainable,2 with 3 mol. equiv. of DMAD? in boiling 
o-dichlorobenzene for 6 h afforded 2,3-bis(methoxycarbonyl)- 
1,4-benzodithiin (2a), 1 m.p. 59-60 oC,3 in 75-80% yield, 
with evolution of hydrogen cyanide which could be trapped as 
silver cyanide in ca. 80 % yield. 3-Phenyl-l,4,2-benzodithiazine 
(lb)2 and 3 mol. equiv. of DMAD, on being heated at 195 "C 
without solvent for 3 h, gave the dithiin (2a) (90%) and 
benzonitrile. 
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?The use of an equimolar amount of D M A D  gave (2a) in a 
decreased yield (46%). 

2 Satisfactory elemental analyses and supporting spectral data 
were obtained for all dithiins. 

Prolonged heating of (la) with an excess of ethyl propiolate 
in refluxing o-dichlorobenzene gave 2-(ethoxycarbonyl)-l,4- 
benzodithiin (2b), b.p. 1 10 "C/0.2 mmHg (Kugelrohr), in 34 % 
yield. Benzyne, generated by thermal decomposition of 
benzenediazonium-2-carboxylate in boiling di~hloromethane,~ 
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reacted with (la) to give a low yield of thianthrene (2c) along 
with some other products. Dimethyl fumarate and diethyl 
azodicarboxylate, however, failed to react with (la), the 
starting materials being recovered unchanged. 

Thermolysis of the azide (3a), prepared from 4-methyl-l,3- 
benzodithiolylium tetraflu~roborate~ and sodium azide, in 
refluxing toluene afforded an isomeric mixture of (4a) and (4a') 
(ratio of ca. 1 : 1) in an 80% yield. Similarly the thermolyses of 
azides (3b) and (3c) gave isomeric mixtures of (4b) and (4b') 
and of (4c) and (4c'). Heating mixtures of (4a) and (4a'), (4b) 
and (4b'), and of (4c) and (4c') with 3 mol. equiv. of DMAD 
in boiling o-dichlorobenzene for 6-7 h yielded dithiins (5a), 
m.p. 88-89 "C, (65 %), (5b), b.p. 170 "C/0.5 mmHg (Kugel- 
rohr), (7973, and (5c), m.p. 73.5-74 "C, (6679, respectively. 

The initial reaction of DMAD with heterocycles containing 
both nitrogen and sulphur (e.g., thiazoles) takes place at the 
nitrogen atom.' In the present case, however, any product 
associated with this process was not obtained. We therefore 
tentatively propose an intermediate like (6). 
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