


6348 

Table 1).4) Quite surprising. no I -phenyl-2-propanone was detected under these reaction conditions. To 

investigate the scope of this reduction. several I-phenyl-l,2-diketones were reacted with selenium, carbon 

monoxide, and water (Table I). It is possible lo dhninish the quantity of selenium catalyst still further (entry 

2). Treatment of la, lb. aud Ic with CO and H20 in the presence of selenium gave the corresponding 

aromatic ketones in 65-78 % yield, although the reaction of Id afforded a mixture containing 35 % yield of I- 

phenyl-3-methyl- I -butanone (2d) and 40 % yield of 1 -phenyl-3-methyl-2-butanone (4d) (entries I and 3-5). 

II seems likely that the alkyl group at the a position exerts a significant influence upon the distribution of the 

reduced products.3) As well as a-diketones bearing aromatic ring, phenyl substituted p-diketones like l- 

phenyl- 1,3-butanedione (le), I -phenyl-Zmethyl- I ,3-butanedione (If), and I-phenyl-2-phenylmethyl-1,3- 

butanedione (Ig) were also converted into the corresponding aromatic ketones in moderate to good yields 

(entries 6-8 in Table I). 

To establish the scope of this catalytic reduction system, the reaction of non-aromatic a- and p- 

diketones with selenium, carbon monoxide. and water was carried OUI. The reaction of 5methyl-2,4- 

octanedione (5) with CO and H20 in the presence of selenium (0.5 equiv) gave 5-methyl-4-o&none (6) in 63 

9h yield (eq. 3).6) On the other hand, the reaction of 3,4-hexanedione (7) with Se, CO. and H20 in the 

presence of DBU provided the complex mixtures. Selective reduction of 7 to 3hexanone (8) was achieved, 

however. by the use of N-methylpyrrolidine instead of DBU as the- tertiary amine (eq. 4). 

Cat. Se + co + Hz0 
DBU 

12O”C, 24 h 
* + (es. 3) 

(6) 63 % 

Cat. Se 
+ CO + H20 

C 
* 

N-Me 7 (eq. 4) 

(7) 
12O”C, 24 h 

(8) 56 % 

Although the details of the reduction mechanism are not clear yet, the present reduction may involve the 

deselenation of the correspondhtg a- and P-selenolketones. 7-g) Further studies on the synthetic application 

of this ,selective reduction and rhc reaction mechanism are now progress. 
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Table I. Reduction of a- and 6-Diketones with Carbon Monoxide and 

Water in the Presence of Seleniuma) 

entry diketone yields and productsb) 

1 

2@ 

3 

4 

5 

6 

7 

8 

0 

0” 3 
2a 76 % (73%) 

j& 63% 

0 

0”‘ 
a 78 % (70 %) 

'I & 3 0 

& 65% (61 %) & 23%(18%) 

?p 35 % 

c+ 3 0 

4p 40% 

a 73 % (67 %) 

?f 68 % (62 %) 

a 8 % (5 %) 

;ia 5% 

0”‘ 
a 5 % (3 %) 

o”^ 
a 5 % (4 %) 

or’ 
1 14%(110/o) 

a 5 % (3 %) 

a) Reaction conditions: diketone (2 mmol), Se (1 mmol), Ha0 (20 mmol), DBU 

(4 mmol), and CO (30 atm) 120°C for 24 h. b) ‘H NMR yields. Isolated yields 

were given in parentheses. c) Selenium (0.2 mmol) was used. 
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with Et20 (30 mL x 3). The combined extracts were dried over MgS04. Evaporation of the solvent and 

purification by column chromatography on silica gel gave the corresponding products. 

5. When the reaction of I-phenyl-3,3-dimethyl-I,2-butattedione with Se, CO, and H20 was carried out under 

the similar conditions. I-phenyl-3.3dimethyl-2-butanone was formed in 45 8 yield and diketone was 

recovered in 48 8 yield. 
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