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Summary: The title reaction proceeds regiospecifically under mild conditions in high yield; 

an application in the synthesis of an Elaeocarpus alkaloid is described. 

The synthesis of 1,3-diketones by the 1:l acylation of alkali metal enolates with acyl 

halides is attended in practice by various problems: regioisomer formation, competing O- 

acylation, proton exchange between the enolate and the product diketone, diacylation, and 

generally poor yields. 
1) Some of these problems may be surmounted by strict control of the 

reaction conditions, 
2) 

or by the use of indirect methods, for example, with regiospecifically 

generated enamines 
la) 

or dimethylhydrazone a-carbanions3) rather than enolates. In view of 

several promising reports in the literature 
4-7) 

of the acylation of various C-nucleophiles 

with acyl cyanides, we have investigated the reaction of lithium enolates with this neglected 

class of acylating agents, 8) themselves readily available by a number of procedures. 
9,lO) 

In the present study, ketone enolates (10 mmol) were formed using lithium diisopropylamide 

(1,l equivalents) as base. Under the conditions used (O'C, THF solution, 1,l equivalents of 

acyl cyanide rn THF added in one portion to the enolate solution), acylation of the enolate 

was rapid, and no complications arose from competing acylation of diisopropylamine. The yields 

of 1,3-diketones obtained ranged from good to excellent (see Table). Diacylated and 0-acylated 

products were not detected; nor indeed were products which could have arisen from nucleophilic 

attack by the enolate at the cyanide group, a reaction which is precedented. 
4) 

In addition, 

the acyl cyanide is sufficiently reactive to acylate at -78'C, thus permitting the regiospeci- 

fit acylation of a kinetic enolate (entry 3). The overall procedure, combining the advantages 

of readily available reagents, simple manipulations, and excellent yields, should prove a valu- 

able contribution to the methodology for 1,3-diketones. 

We have used the above acylation sequence rn studies directed towards the synthesis of 

Elaeocarpus alkaloids 
11) 

such as elaeocarpine (1). Numerous attempts at C-acylation of (2) 

and related systems (the syntheses of which will be described elsewhere), using a variety of 

acylating agents and conditions, failed; the most frequently obtarned result was N-acylation 

followed by cleavage of the bicyclic ring system. However, use of 2-methoxy-6-methylbensoyl 

cyanide as the acylating agent gave a 73% yield of the diketone (31, the spectra of which are 

in accord with those reported for this compound by Tanaka and Iijima In their synthesis of 

elaeocarpine. 
12) 
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Table: Preparation of 1,3-diketones a> 

Ketone Acyl cyanide Product (B.p.'C/torr and/or m.p.'C; % yield) 
b) 

Cyclohexanone Butyryl cyanide 2-Butyrylcyclohexanone (105-110/2; 941C)) 

3-Pentanone Isobutyryl cyanide 2,4-Dimethylheptane-3,5-dione (105-110/10; 72%c)) 

2-Methylcyclo- Butyryl cyanide 2-Butyryl-6-methylcyclohexanone (llO-115/0,7; 87%')) 

hexanone 

Acetophenone Bensoyl cyanide Dibenzoylmethane (75-80 
d) ; 93Ze)) 

Cyclohexanone Benzoyl cyanide 2-Benzoylcyclohexanone (150-155/0,25; 90-93d) ; 85%')) 
Cyclohexanone 4-Methoxybenzoyl 2-(4-Methoxybenzoyl)cyclohexanone (180-185/0,1; llO- 

cyanide llsd); 74%c)) 

Cyclohexanone 4-Nitrobensoyl 2-(4-Nitrobenzoyl)cyclohexanone (95-98 
f) 

; 92Xf)) 

cyanide 

a) Reactions performed at O'C, except for entry 3, -78'C. b) The products, existing as 

mixtures of keto and enol forms, gave satisfactory ir, nmr and mass spectra; the data listed 

agree with reported values. 
2, 13, 14) c) 

Bulb-to-bulb distillation. d) After recrystal- 

lisation. e) Isolated directly from the reaction. f) After column chromatography. 
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