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Communication 

SELENOBENZOPHENONES AND DIAZOALBANES: 
REACTION AND MECHANISTIC ELUCIDATION 

KENTARO OKUMA,* KAZUKI KOJIMA, and HIROSHI OHTA 
Department of Chemistry, Faculty of Science, Fukuoka University, Jonan-ku, 

Fukuoka 814-01, Japan 

(Received December 10, 1992; in final form February 22, 1993) 

The reaction of selenobenzophenones with diazomethane afforded the corresponding diarylethylenes 
and symmetrical olefins. The reaction with other diazoalkanes gave three different types of olefins. 
This reaction proceeded through selenadiazoline intermediates and retrocyclization was observed. 
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Recently, much attention has been paid to the chemistry of carbon-selenium double 
bond because of their unique and interesting reactivity.’,’ The reactions of thio- 
ketones with diazoalkanes were well ~ t u d i e d . ~  However, there are relatively few 
reports on the reaction of selenoketones with dia~oalkanes.~ Recently, we have 
isolated 4,4’-disubstituted selenobenzophenones in moderate yields by the reaction 
of Wittig reagents with elemental s e l e n i ~ m . ~  These findings prompted us to in- 
vestigate the reaction of selenobenzophenones with diazoalkanes. In this com- 
munication, we would like to report the results of this reaction and its mechanistic 
investigation. 

When 4,4‘-dimethoxyselenobenzophenone (la) was allowed to react with dia- 
zomethane at room temperature, 1,1-4,4’-dirnethoxydiphenylethylene (3a) and tetra(4- 
methoxypheny1)ethylene (4a) were obtained in 50 and 5% yields, respectively. 

Ar 
I 

C=Se + CH,N, - C=CH, + 
A/ A/ Ar 

3 a  
l a  Ar=4-MeOC6H4 3 b  
1 b Ar=4-MeC,H4 

2 a  4 a  
4 b  

Scheme 1 

Thiobenzophenone was found to react with diazomethane to give the corre- 
sponding thiirane and 173-dithiorane .6-8 Recently, Kawashima et al. found that the 
reaction of sterically hindered thioaldehyde with diazoalkanes also afforded the 
corresponding th i i r ane~ .~  As to the formation of olefins 3, the reaction might 
proceed through the similar episelenide intermediates. First , the reaction of selone 
1 with diazomethane afforded the corresponding selenadiazolines (5a and Sb), 
which converted into the corresponding episelenides. Since episelenides are un- 
stable, they decomposed to selenium and olefins 3. 
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However, this mechanism cannot explain the formation of symmetrical olefins 
4. Thus, another mechanism must have been operative. Back et al. found that the 
reaction of di-t-butylselenoketone with diphenyldiazomethane afforded 5,5-di- 
phenyl-2,2-di-t-butyl-A3-1 ,3,4-selenadiazoline (5c) in 73% yield.4 The stability of 
this compound might be attributed to steric hindrance. In view of the formation 
of the readily isolable selenadiazoline and mechanistic investigation of the above 
reaction, the reactions of selenobenzophenones with diazoalkanes were carried out 
at low temperature. Treatment of 4,4’-dimethoxyselenobenzophenone with di- 
phenyldiazomethane at - 78°C resulted in the formation of tetraphenylethylene 
(6b) and 1,1(4,4’-dimethoxydiphenyl)-2,2’-diphenylethylene (3d) in 33 and 34% 
yields, respectively. At - 78”C, nitrogen evolution was not observed in this reaction, 
nitrogen was evolved at - 40”C, however, and at - 20°C the precipitation of red 
selenium was observed. The investigated reactions are summarized in Table I. 

R A‘\ Ar R R Ar R 
‘czse + C-N+ZN- - c=c’ + C=C’ + ‘C=C< 

Ar / R“ Ar ’ ‘R’ A/ ‘Ar ~9~ R’ 
1 2 3 4 6 

Scheme 2 

\ 

Besides the expected olefins 3 the symmetrical olefins 4 and 6 were also obtained. 
Thus, the reaction might proceed as follows. Selenobenzophenones reacted with 
diazoalkanes to give the corresponding selenadiazoline 5,  which equilibrated to a 
mixture of three selenadiazolines followed by elimination of nitrogen to form ep- 
iselenide, and finally elemental selenium precipitated to give the olefins 3, 4, and 
6 (Scheme 3). 

The present reaction involving selenobenzophenone is quite different from the 
reaction of thiobenzophenone with diazomethane. Huisgen et al. found that this 
reaction afforded tiiranes, 1,3-dithianes, and 1,4-dithiane~.~ However, they did not 
observe the thiadiazoline retrocyclization. Since thiocarbonyl ylide is a plausible 
intermediate in this reaction. To check this assumption, the reaction of seleno- 
benzophenone with diazomethane and dimethyl acetylenedicarboxylate was carried 
out. However, the obtained products were only the corresponding olefins. This 
result suggests that the equilibrium of episelenide and selenocarbonyl ylide is not 
observed. 

TABLE I 
Reaction of selenobenzophenones with diazoalkanes 

1 R R eq Temperature/T 3 4 6 
Dimalkane Conditions Products (Yield/%) 

l a  MqSi  H 3 n 
l a  Ph Ph 1 -78 
l a  4-To1 4-To1 1 -78 
l a  4-TO1 4-TO1 1 n 
la 4-MeOCgHq 4-MeOCgHq 1 -45 

l b  MegSi H 3 rt 

l b  Ph Ph 1.5 n 
l b  4-To1 4-To1 1 n 

3c 62 4a 26 6a -- 
3d 34 4a 0 6b 33 
3e 76 4a 06c(4b)22 
3e 54 4a 06c(4b)10 

3 g  9 4b 31 6a -- 

3h 26 4b 31 6b 29 

3f(4a) 84 

3i(4b,6c) 75 
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Scheme 3 

The existence of retrocyclization was supported by the following results. The 
reaction of di-t-butylselenoketone with diphenyldiazomethane gave the selenadi- 
azoline 5c. Thermolysis of 5c afforded tetraphenylethylene (12%) and benzophen- 
one (55%) along with the expected decomposition products (3j, lc). Treatment of 
5c with excess of 2,3-dimethylbutadiene afforded the corresponding Diels-Alder 
adduct (7) in 62% yield. 

Ph Ph Ph 

Ph-Ph + ph'" 
I- 

l c  

5 c  
Ph' 2c 

Ph 7 
Scheme 4 

Back et al. found that thermolysis of 5c afforded only the normal decomposition 
products along with di-t-butyl~elenoketone.~ The present result is quite different 
from theirs. However, retrocyclization of extremely sterically hindered selenoke- 
tones was observed by Guziec et al.1° Since, selenadiazolines 5, are generally un- 
stable, the retrocyclization might be a reasonable step in this reaction. This rep- 
resents another example of a retrocyclization by a selenadiazoline. 

Reaction of l a  with 4,4'-ditoZyldiazomethane (2b). To a solution of la  (152 mg, 
0.50 mmol) in THF ( 5  mL) was added a solution of 2b (110 mg, 0.50 mmol) in 
THF via syringe at -78*C. The reaction mixture was stirred for 1 h and warmed 
up to rt. The resulting solution was evaporated and chromatographed over silica 
gel by elution with hexane-dichloromethane and afforded 3e (161 mg, 0.38 mmol) 
and 6c (42 mg, 0.11 mmol) in 76 and 22% yields, respectively.ll 
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