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Summary: Thermal and photochemical reactions of the title compound 

gave benzothiolane g in high yield; the reaction with free radicals 

also afforded 2 along with some other products. 

We have recently reported the synthesisof the first stable thiobenz- 

aldehyde, 2,4,6-tri-t-butylthiobenzaldehyde (L).' The ready availability and 

thermal stability of & enable us to study the chemical reactivities of the 

thioaldehyde about which only little has been known so far. 
2 3 

Recent papers on 

some reactions of thioaldehydes prompted us to report our preliminary results 

on the reactivities of 1 -* 
The thioaldehyde 1. is stable even upon prolonged heating in refluxing 

benzene in the absence of oxygen, 
1 but when a degassed benzene solution of I was 

heated at 200 'C in a sealed tube for 14 h a benzothiolane derivative 2 was - 
obtained in almost quantitative yield (97%) [eq. (l)]. 4,5 

a: Heated at 200 'C in benzene (sealed tube), 97% 

b: hv (medium pressure Hg lamp) in benzene, 91% 

c: hv (Na lamp) in benzene, 96% 

d: Heated at 80 OC with AIBN in benzene, 78% 
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Photoreactions 

benzene solution of 

of 1 also gave 2 in high yields: - - irradiation of a degassed 

J_ using a medium pressure mercury lamp (probably TI+TI* 

excitation) (8 h) or a sodium lamp (n+m* excitation) (24 h) led to 2 in 91% 

or 96% yield respectively. The photochemical formation of the 6-membered 

thiolane derivative 2 is unusual since the photoreactions of aromatic - 
thioketones having 6-hydrogens are known to give cyclopentanethiol derivatives, 

not 6-membered thiolanes. 
6 

That the present reaction readily proceeds via n+m* 

excitation is of particular interest in view of the fact that the b-cyclization 

of aromatic thioketones takes place only via a higher excited state S2 (VT*). 
6 

Although we have at present no evidence to distinguish between a concerted 

[2r+ 2u] reaction and a radical cyclization via diradical 2, the difference 

in regioselectivity between the present reaction and that of aromatic 

thioketones is interesting. 

Surprisingly, the formation of 2 was observed also in the reactions of l_ 

with l-cyano-l-methylethyl (78%) and t-butyl (20%) radicals (generated by 

thermolysis of u,c '-azobisisobutyronitrile (AIBN) in refluxing benzene and by 

photolysis7 of 2,2'-dimethyl-2,2'-azopropane in benzene respectively). In the 

reaction with t-butyl radicals, 4 (17%) and s (30%) were also formed [eq.(2)].5 - 

t-Bu-N=N-t-Bu 
l- - 

hv 
2 + - + (2) 

+ 
H-C-S 

X 

6 - 

In view of well-established facts that thioketones react with radicals on a 

sulfur atom, 
8 
this unusual cyclization to 2 most likely proceeds via a 

radical-chain mechanism as depicted in Scheme 1. Although many examples are 

known on radical catalyzed polymerization and isomerization, we are unaware of 

any precedent of radical-chain cyclization of this type. The Dewar benzene 2 

is considered to be formed by the photoreaction of initially formed 6_, a double 

addition product across the thioformyl group, since irradiation of 6 obtained 

in a separate reaction' 
-10 

resulted in the quantitative formation of 5. - 
The thermal cyclization leading to 2 is very interesting since it is - 

formally an insertion reaction of the thiocarbonyl group to C-H bond and, to 

our knowledge, no precedent of this type of reaction has been reported in the 

thermal reactions of thioketones. Although its precise reaction mechanism is 
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4. This type of cyclization is characteristic of a thiobenzaldehyde. 2,4,6- 

Tri-t-butylbenzaldehyde did not react at all under identical conditions 

and was recovered quantitatively. 

5. The products had the following spectral data. 2: 'H NMR (6, CC14) 1.27 ( 

s, 9H), 1.41 (s, 15H), 2.61 (s, 2H), 3.82 (s, 2H), and 7.10 (s, 2H); MS m/e 

290 CM+) and 57 (base). 4: 'H NMR (6, CC14) 1.26 (s, 9H), 1.34 (s, 9H), 

1.50 (s, 18H), 4.13 (s, 2H), 7.14 (s, 2H); MS m/e 348 (M+) and 57 (base). 

5: 'H NMR (6, CC14) 0.96 (s, 9H), 1.02 (s, 9H), 1.06 (s, 9H), 1.17 (s, 

9H), 1.31 (s, 9H), 3.11 (d, lH, J=1.5 Hz), 3.57 (s, lH), 6.03 (d, lH, 

J=l.S Hz); 13C NMR (6, CDC13) 27.3 (q), 29.2 (q), 29.4 (q), 30.5 (q), 

32.0 (q), 32.6 (s), 32.8 (s), 34.4 (s), 36.5 (s), 43.5 (s), 45.8 (d), 51.1 

(d), 60.9 (s), 133.9 (d), 144.2 (s), 151.5 (s), 160.2 (s); MS m/e 347 (M+- 

t-Bu) and 57 (base). 
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