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It is generally quotedl) that the reaction of alkali enolates such as 1 with acylating rea-
gents is not a practical method of preparing 1.3-dicarbonyl compounds 2 because of com-

peting (e.g. O-acylation) and subsequent reactions (e. g. g+;—»§). Addition of one equiva-
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lent of an acid chloride to a twofold exess of the enolate gives reasonable to high yields
calculated from the acylating reagentz), but, since step 2-3 is deliberately included, a
theoretical yield of only 50% with respect to the enolate ;3); this is a serious disadvan-
tage if 1 is to be considered the substrate and not the reagent. Furthermore, the diiso-
propylamine present besides the - otherwise extremely usefu14) - Li-enolates generated

kinetically by LDA can cause problems in acylations with acid chloridess's).

We would like to report here (i) a simple procedure which allows to obtain high yields
of 1.3-dicarbonyl compounds from 1:l-reactions of amine free Li-enolates and acid
chlorides and (ii) a convenient method of generating these enolates free of amines direct-

ly from ketones.

In reactions of enolates with sulfenylchlorides RSCl, where problems similar to those

mentioned above can be envisaged, we had found that addition of the enolate solution to
the thiolating reagent stirred in THF at -100°c gave high yields even of sensitive a-RS-
6)

-aldehydes This same technique was now applied to the present reaction. A -78°C
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cold solution of a Li-enolate, generated from the corresponding silyl enol ether and
methyl lithium in THF (method A), is added slowly (within 15-40 min. for a 20 mmole-
-run)7) to a THF solution of an acid chloride stirred at the same temperature. The 1, 3-
-dicarbonyl compounds 2 shown in the accompanying table, are isolated in good yields
after aqueous workup. As one can see, enolates of open chain and - more efficiently -
cyclic ketones can be employed as reactand nucleophiles, and acid chlorides of aliphatic
and aromatic carboxylic acids as well as dimethyl carbamoyl chloride as electrophiles.
Even the 5-nitro-1, 3-diketone from cycloheptanone and B-nitro-propionyl chloride can be
prepared by this 1l:1-stoichiometric reaction. Lowering the reaction temperature from

-78° to -100°C improves the yields only by a few percent (see table).

To save the extra step of preparing silyl enol ethers from the starting ketones and to

avoid the presence of amine formed when LLDA or other amides are used for kinetic

8)

Li-enolate generation, we tested whether the hindered ' hydrocarbon derivative mesity-

lene lithium (4) could be employed for this purpose. We added 2-methyl-cyclohexanone

Li Li
. -78°
+ Li —ﬁ’ é/ + é + mesitylene
Sa 5b

(ratio 90:10)

He

9 Li-compound (-78°C) and determined by GC

to a solution of this readily arailable
analysis of the (CH3)Si-derivatives that 5a (kinetic enolate) and 5b had been formed in
high yield in a ratio of ca. 9:1. The results of acylations accomplished with enolates
which were generated in this way (method B) are also listed in the table, The mesitylene
(b. p. 165°C) can be seperated from low boiling products by f{iltration through a short

silicagel column. The IR, NMR, and MS spectral data obtained from the products

described here were fully compatible with the structures given in the table.
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Table
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1.3-Dicarbonyl derivatives from 1l:1-reactions of Li-enolates with acid chlorides. Method
A refers to enolate generation from sgilyl enol ethers and CH4Li, method B to enolate
formation from ketones and 1-lithio-2. 4. 6-trimethyl benzene

Li-enolate 1 of
carbonyl compound

(method of generation),

acid chloride

reaction
temp.

[°c]

1. 3-dicarbonyl compound ga

)

b)

formula

m. p%c]
b. p. EOC/Torr]

yield of distilled,
chromatographed,
or recrystallized

product I:%]

3-pentanone (E),
2-methyl-propionyl
chloride

3-methyl-2-pentanone
(B), benzoyl chloride

cyclohexanone (B),
butyryl chloride

cyclohexanone,
benzoyl chloride
(A)
@A)
B)

cyclohexanone (4),
pivaloyl chloride

cycloheptanone,

B-nitro-propionyl chloride

(A)
(&)
®)

cycloheptanone (A),
2-methy1-propior'§1
chloride

carbamoyl chloride

cyclooctanone (A),
2-methyl-propionyl
chloride

- 78

-100
- 178
- 178

-100
- 78

-100
- 178
- 178

- 78
-100

-100

o =
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CH(CH
N(CH3)2
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gz

iR E:

3)2

108-113/20

130-138/20

87- 89
80- 84
80

89- 92/55
97-100/45

70- 173
70- 13
68- 69

127-132/20
66- 69/10

120-128/10

55

57¢)

65

83
81
71

80
78

65
73
67

76
84

74

a) The properties of known derivatives are identical with literature data.

b} The 1.3-dicarbonyl form is shown although most products are mixtures of carbonyl

and enol form (by NMR analysis).

¢) Adding 1/2 equivalent of benzoyl chloride to 1 equivalent of the enolate gzave 49%
(caled. from acid chloride) or 25% (caled. from enolate) of 1. 3-diketon a).
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