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RADICAL REACTION OF ACETONYLTRIBUTYLSTANNANE WITH a-(PHENYLSELWO)CAREONYL 

COMPOUNDS: A NOVEL PROCEDURE FOR PREPARATION OF 1,4-DICAREONYL COMPOUNDS. 

* 
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Department of Applied Chemistry, Nagoya Institute of Technology, 

Gokiso, Showa-ku, Nagoya 466, Japan. 

Summary: Radical reaction of acetonyltributylstannane 1 with a-(phenyl- 
seleno)carbonyl compounds 2 gave 1,4-dicarbonyl compounds in high yield. 
The S 2' mechanism via the stannyl enoPate in equilibrium with acetonyl- 
stann ne B is postulated. 

Allylstannanes are useful reagents for the C-C bond formation and their 

versatile applications via radical process have been investigated' [l I. 

We have previously shown that the radical reaction of a-(phenylseleno)- 

carbonyl compounds with various allylic stannanes gives a-monoallylated 

carbonyl compounds in high yield and high stereoselectivity. We report 

here a new synthetic method for 1,4-dicarbonyl compounds by the use of a 

radical reaction involving a SR2' process of acetonyltributylstannane with 

a-(phenylseleno)carbonyl compounds3 t21. Our approach is based upon the 

assumption that the 0-metallated form, which is in equilibrium with ther- 

modynamically more predominant C-metallated form' 131, would react with an 

alkyl radical via the SR2' process. 
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The reactions of acetonyltributylstannane' 1 with several alkyl radical 

precursors 2 were carried out under photolytically or thermally stimulated 

radical reaction conditions. The results are summarized in Table. Although 
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either an alkyl selenide or iodide except benzyl iodide was innert on ir- 

radiation with 1 (entry 1, 2, and 3), a-(phenylseleno)carbonyl compounds 

gave the corresponding 1,4-dicarbonyl compounds in moderate to high yields. 

ThUS, the reaction of methyl a-(phenylseleno)acetate with 1 afforded the y- 
ketoester 3 (R=CH2C02CH3) in 81% yield (entry 4). The selenide was found 

to be a better radical precursor than the sulfide (entry 6), the iodide 

(entry 71, or the bromide (entry 8). This reaction also proceeded under 

themal conditions, but the yield was lowered (entry 5). Cyclic a-(phenyl- 

selenolcarbonyl compounds (entry 9-11) and a-(phenylseleno)acetophenone 

(entry 12) gave the acetonylated products in high yields. The reaction 

did not occur in the dark and was inhibited by the addition of 10 q ol% of 

hydroguinone. Thus, the present reaction proceeds through the free radi- 

cal chain SR2' process6 presumably involving the isomerization of acetonyl- 

tributylstannane from the C-metallated form to the 0-metallated enolate 

during the irradiation as shown below.7 Indeed l-[(tributylstannyl)oxyl- 
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1-cyclohexene which exists as an enolate form3 gave 2-acetonylcyclohexanone 

in 76% yield on irradiation with a-(phenylseleno)acetone. 

t BugSnSePh 

The present reaction serves as a convenient method for preparation of 

1,4-dicarbonyl compounds. The process is notable for its characteristic 

mode of reaction via a radical pathway: the regiospecific a-monoacetony- 

lation without formation of 0-acetonylated or polyacetonylated side pro- 

ducts. Furthermore, a practical advantage of the present method using a- 

(phenylselenojcarbonyl compounds as a radical precursor is a clean and easy 
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Table. Photoinitiated Reaction of Adetonyltributylstannane 1 with RX 2. a) 

Entry RX 2 Reaction time Product 3 Yield 
(h) (?I 1 

1 EtO2CwSePh 10 No reaction 

2 Me02CMI 12 No reaction 

3 PhCH21 

4 Me02CCH2X 

5 

6 
PhA 

45 

6 

7 J3t02!3x2x 

8 

10 

SePh 

9 

?& 

82 

0 

0 0 

0 SePh 
1.5 

0- 0 
71 

0 

11 0 3 

SePh 

0 L!h 
80 

phLSePh 
0 

12 2 80 
Ph 

X=SePh 1 
Me02C& " 

X=SePh 2 54b' 

X-SPh 1 65 

x=1 1 74 
X=Br 1 

13t02ca 
50 

a) General experimental procedure is as follows. A Pyrex glass tube con- 
taining a 1 I4 degassed benzene solution of 2 and ca. 5 equiv. of 1 was 
irradiated by a 400-W high pressure mercury lamp at room temperature. The 
product was purified directly by silica gel columu chromatography jpetro- 
leum ether/ethyl ether (8 : 211 to afford a l,l-dicarbonyl compound. 
b) The yield obtained by the thermally initiated reaction in the presence 
of 10 mol% of azobis(isobutyronitrile). 
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separation of the products from organostannanes produced during the reac 

tion. 
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