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SuMnsry: 1,2-Benzisothiazole gave upon irradiation in the 
presence of dimethy acetylenedicsrboxylate a mixture of 
cis- and trans- substituted phenylthioalkenes (II) and 
Gyano-2,3-dicarboxybenzothiophene. 

Some years ago we reported that photx~ycloaddition reactions of alkynes and the hetero- 

cycles, benzo(b)thiophene, benzo(b)fWan gave rearran@;ed cyclobutenes (1) as the principle 

products. Indole arid some of its analogs 5-7 , gave the same [2+2] TI cycloaddition of the triplet 

state heteroarcmatic compounds to the acetylene but there was no following photorearrangement 

(1). The reaction with indoles was further developed to include a direct one step synthesis of 

henzazepines in that the fused cyclobutenes were thermally unstable, rearrsnging to seven- mem- 

bered analogs via a cyclobutene-butadiene rearrangement. 

H R H 

(1) 

x = o,s, NR 

Cur recent studies have aimed at develop- photochemlcal syntheses of unusual hetero- 

cyclic compourds using first the photocycloaddition and then the thermal reaction and we have 

extended the study to fused aromatic systems with two heteroatcms in one ring, such as 1,2- . 

benzisothiazole. 

A brief previous report8 indicated that 1,2-benzisothiazole, upon irradiation, gave 2- 

cyanophenyl disulfide. The formation of this product suggested to us that a photo-induced 

cleavage of the S-N bond, leading to a formation of an intermediate diradical, might alS0 give a 

sevenmembered fused heteroaromatic ring system if the birsdical could be properly intercepted. 

To test this postulate we have studied photoreactions of 1,2-benzisothiazole with al.kpeS. 

Irradiation of a mixture of 1,2-benzisothiazole' (I) ard dbnethyl acetylenedicarboxylate 

in a nitrogen purged benzene solution, at 300 nm (Rayonet) for 24 hrs. gave several products 

(II, III), (2). Column chrcmatography cn silica gel gave three products in 50% (II trans), 30% 
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(II) Cis , and 15% (III) yield, respectively. Irradiation of 5-chlorobenzisothiazole 
10 

gave 

similar results. The structures of the photoproducts were established by the spectral data, 

Table I. 

Y 
+ GC-.>E hv (100 r-m), Y 

benzene 
+ 

=CRE 

I a) X=H; Y=H E=C 
oocH3 

II a) cis- and trans- III a) 

b) X=H; Y=Cl b) cis- and trans- b) 
c) X=Cl; Y=H 

Berzisothiazole reacts differently than either benzothiophene or indole. We suggest that 

on irradiation benzisothiazole suffers an initial hcxnolysis giving the biradical IV which, in 

the absence of sny Ir-partner produces cysnophenyl disulfide and, in the presence of an unsatur- 

rated system, free radical addition (3).11 When the adduct biradical closes back on itself 

the benzothiophenes are formed snd this provides a potentially useful route to 5,7-substituted 

benzothiopher%es. 
. 

II 

(3) 

The formation of products II and III is solvent dependent. Irradiation in methanol or 

acetonitrile gives mainly cyanophenylthioalkenes (II) while in carbon tetrachloride about 70 

percent of the benzothiophenes (III) were isolated. 3-chloro-l,2-benzisothiasole12 gives in 

benzene as well as in CC14, only the benzothiophene (III). 

That the benzothiophenes (III) were formed as primary products and not by prolonged irra- 

diation fran already formed cyanophenylthioalkenes (II), was demonstrated by extended irra- 

diation of II. Only cis-trans isomerization was observed and no benzothiaphene was formed. 
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CA and e (IIa) were identical with authentic samples prepared in a thermal free radical 

addition reaction of o-mercsptobenzonitrile 13 and dimethyl acetylenedicarboliylate. The struc- 

ture of II& was confirmed by preparing it by irradiating 2-cyanophenyl diaulfide in the pre- 

sence of DMAD. The product III is formed'as a result of addition of the 2-cyanophenyl sulfide 

radical (RS) to the triple bond. Thus, it is not excluded that o-mercaptobenzonitrile could 

possibly be an intermediate in the photoaddition of benzisothiazole to DM4D though no evidence 

favoring this has accumulated. 

It is reasonable to conclude that the irradiation of substituted 1,2-benzisothiazoles 

whose substituent in the position 3 cannot be hcmolytically eliminated would more likely give 

cyclic products. This is the subject of the following paper. 
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