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In the previous ccmnunication' we reported that n [2+2] photccycloadditions between de- 
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Summary: 3-Phenyl-1,2-benzisothiazole (l-1 gave upon 
irradiatim in the presence of ethyl -1 ether 3- 
ethoxy+-phenyl-2,3-dlhydro-l,&venzosothiazepti 
(II) in high yield (80%). 

acti-bated alkynes and benzisothlazole lead to linear addition products as well as benzo(b)- 

miophenes. These products resulted, we suggested, frcm homlytic cleamge of the S-N bond of 

the benzisothiazole followed by atom transfer of the labile H or Cl originally located at the 

3-position (1). As we have previously indicated, these results sre in direct contrast with the 

proposed model systems, benzo(b)thiophene and indole.2,3 

X 

(1) 

R 

In View of the potential synthetic route to benzothiazepines afforded either by r[2+21 

CyCloadditiOn arid thermal ring opening (2) or by concerted addition of the biradical to alkynes 

(3) benzisothiazoles with the 3-position blocked with non-dissociable functional 

R' 
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groups have now been examined. As per our expectation, 3-phenylbenzoisothiazole and its 

derivatives give direct cycloaddition and afford one step high yield C>80%1 inlets to 1,4 

benzothiazepine derivatives. We believe this the first one step route to these important, 

potentially phimmcologically active, systems. 

3-Phenylbenzisothiazole4 gave no photochemical reaction with acetylene dicarboxylate. 

However, ethyl vinyl ether, when irradiated with 3-phenylbenzisothiazole, produced 3-ethoxy- 

5-pheny1-2,3-dLbydro-l,4-benzothiazepine (IIa) in 80% yield, this being the first example of 

2+2 cycloaddition to an isothiazole which gave a benzothiazepine. 

X 

hv (300 i--m) + 

CH2+CHOC2H5 
CC2H5 

I a) X=H; Y=H 
b) X=CH3; Y=H 
c) X=H; Y=Cl 

II a) 
b) 
c) 

Substituted 1,2-benzisothiazoles5 were irradiated in the presence of ethyl vinyl ether 

(2x10-2M) purged with nitrogen at 300 rm for 90 to 150 hrs. After the evaporation of ethyl 

vinyl ether the photcmixture was chrcmtographed on silica gel column. !lhe yield on isolated 

product was, in all cases, between 70 arxl 80%. 

Structures (IIa-c) were suggested by spectroscopic and analytical evidence, Table I, and 

the structure of the adduct IIa was confirmed by a crystal structure.6 Chemical evidence. for 

IIa was as follows: IIa was stable to dilute HCL, and to concentrated HCl at room temperature, 

but when heated to reflux with 3N HCl it produced 3-phenylbenzo(b)tNophene-2-carboxaldehyde in 

virtually quantitative yield' (4), we presume by hydrolysis of the animal followed by acid 

catalyzed ring closure. 

&J==Jy - [@$2cHo] - cxLxHO C4) 
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Table I 

PhoWadditions to 3-Axylbenzisuthiawles 

hv (300 nm) 
+ a2=(H-OC2H5 _____) 

N2r Pyrex 

I a) X=H; Y=H 
b) X-3; Y=H 

II a) 
b) 

c) X=H; Y=c1 c) 

Dihyd.KObf%W 
thiazepine 

MsP. 
( a EMR, 6 EDcl,) 

4.50 (dd, UI, J=6, 13Hz) 
3.20-4.05 (m, 4H) 
1.24 (t, 3H, J=8.5Hz) 
7.06-7.73 Cm, 9H) 

II%)* 

cH3 

0 13 o-” 
J 

94.5-95 4.48 (dd, l.H, J=6, 13Hz) 
3.19-4.03 (m, 4H) 
2.38 (s, 3H); 1.23 (t, 3H, 
J=8.5Hz) 

7.06-7.70 (m, 8H) 

IIc)* 126.5-127 4.47 (dd, IH, J=6, 13Hz) 
3.20-4.04 (m, 4H) 
1.25 (t, 3H, J=9Hz) 
7.11-7.72 (m, 8H) 

* Allnewcaqxunds gave satisfactoryelgclentalanalyses. 
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Themechanism 

reactions parallel 

zole radical anion 

of these cycloaddltions is unclear at this juncture. On the one hand the 

those of biradicals. Yet electron transfer producing 3-phenylbenzisothia- 

may occur with electron rich olefins such as ethyl vinyl ether. However, 

electron poor alkenes also give cycloaddition products. Thus ccmpetitive processes the rates 

of which are controlled by the ionization potential of the olefin or the alkyne seem worthy 

of consideration. The reactions appear not to be triplet reactions since they are not sensi- 

tized by either benzophenone (Et=69 kcal/mole) or thioxanthone (Et=59 kcal./mole)8. 

D&&e 3_phenyl&nzisoxazole which rearranges photochemically to 3-phenylbenzoxasole,' 

there is no evidence for such a rearrangement of 3-phehylbenzisothiazole when irradiated in 

ether. More experlmnts are in progress to ascertain the mechsnim of these cycloaddition 

processes. 
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