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their related high-energy m사ecules.
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Synthetic importance of a-diazocarbonyl compounds has 
been recently recognized in intramolecular carbenoid cycli
zation1 and 1,3-dipolar cycloaddition.2 However, radical reac
tion of diazo compounds has received little attention3 and 
we are unaware of any studies on radical cyclization of a- 
diazocarbonyl compounds. Our interest in the development 
of new radical cyclization reactions involving the loss of N2 
prompted us to investigate the possibility of the use of 
a-diazocarbonyl compounds as radical precursors.4 We envi
sioned that a-diazocarbonyl compounds under radical condi
tions (Bu3SnH/AIBN) would generate initially 2a or 2b, 
which would yield 3 by the loss of N2 as shown in Scheme
1.

Our initial study was carried out with a-diazomalonate 
and a-diazo P-keto ester. Reaction of 1 with Bu3SnH/AIBN 
in refluxing benzene-d6 for 30 min afforded 4, suggesting 
that the diazo group could be served as radical precursors. 
Similarly, 5 was converted into a mixture of 6a and 6b in 
a ratio of 92 : 8 according to〔H-NMR analysis.5 Furthermore, 
we examined the relative reactivity of diazomalonate, the 
iodide and the bromide toward Bu3SnH/AIBN. The competi-
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11a: X=CH21 R1=OEt, FW=R3=H 13a: 31% 14a: 41%

11b: X=CH2, R1=OEt, R2=R3=CH3 13b: 48% 14b: 21%

11c: X=CH2, R1=OEt, R2다i, R3=Ph 13c: 63% 14c: 14%

11d: X=O, R1=OCH2CH=CH2, R갈R3나4 13d: 43% 14d: 3%

11e: X=O, R1=CH3, R^R3^ 13•: 26% 14e: 42%

tion study was first studied with an equimolar mixture of 
the diazocarbonyl compound and the bromide using Bu3SnH 
(1.0 equiv) and AIBN (0.1 equiv) in refluxing benzene. Al
though the reduction of the diazo group is faster than that 
of the bromide as shown in Scheme 2, the bromide was 
reduced to some extent. The iodide was more reactive than 
the diazo compound toward BuaSnH/AIBN but a small 
amount of the diazo compound was also reduced. The pres
ent results support the reactivity order the iodide>the diazo 
compound >the bromide.

As shown in Scheme 3, it was expected that the radical 

reaction of 11 with Bu3Sn radical would generate 12 which 
would undergo radical cyclization to give a mixture of 13 
and 14. The addition of a 0.05 M benzene solution of BuaSnH 
(1.1 equiv) and AIBN (0.1 equiv) by a syringe pump over 
3 h to a 0.05 M refluxing benzene solution of 1 la with addi
tional stirring for 1 h afforded a mixture of 13a and 14a 
in 72% yield in a ratio of 43 : 57. The best result was ob
tained with 11c in which the cinnamyl group was used as 
a radical acceptor. Furthermore, the formation of a significant 
amount 14 may be due to the low reactivity of the stabilized 
radical 12.
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