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REACTION OF ORGANOCADMIUM REAGENTS WITH ETHYL CYANOFORMATE:
PREPARATION OF a-KETO ESTERS
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Organocadmium reagents reacted with the cyano-function of
ethyl cyanoformate in the presence of ZnCl2 to afford the
corresponding a-keto esters.

Although the addition of organometallic reagents to the cyano-function of

L and a-dehydro-

ethyl cyanoformate (1) appeared of interest for synthesis of a-keto
amino esters,z) such a reaction has not been known so far. Thus, Grignard

reagents and organolithium compounds add to the ester-function of 1 rather than

the cyano-function, affording the corresponding tertialy alcohols or ethoxy
carbonyl compounds.s) Recently, G. P. Axiotislb) has reported that triethoxyaceto-
nitrile as protected form of 1 reacts with organolithium reagents to give o-keto
esters. We have now found that organocadmium reagents (2a-e) react with 1

4)

In typical reaction, the solution of the freshly prepared cyclohexylcadmium

activated by using ZnCl, to give the corresponding o-keto esters (3a-e).

bromide (33)5) (30.5 mmol) in dry ether (66ml) was added slowly to the suspension

of ethyl cyanoformate (1) (30 mmol) and ZnCl2 (30 mmol) in dry ether (70 ml) at 0°C
under argon. After addition, the mixture was stirred for 23 h at room temperature,
quenched with 10% HC1 aqueous solution (20 ml), and extracted with CH2C12(70 ml).
The extract was concentrated under reduced pressure to give a syrup, from which

66% yield of ethyl a-oxocyclohexaneacetate (3a) was obtained by silica-gel column
chromatography (elution with benzene). It was confirmed by direct comparison of

its physical and spectral data with those of the sample prepared by the procedure

RMgBr S9B72, (Reapr] J-NCCO2CAHs(1), ZnCly, R-C-CO,CoHs
2 2. aq.HCI 0 3

Table 1. Yields and Physical Data of a-Keto Esters 3a-e

Compd. R Yield(3)?) Bp(°C) [mmHg] Lit. vCHely cpl MPZ’EZ?I))N&{)
3a c-CgHy, 66 132-135[22] 13212011 1720 167-168
3b c-CHy 44 102-105[17] — 1720 153-154
3c s-C 4 Hg 57 98-100[17] — 1725 109-110
3d i-CgH, 24 105-110[14]%) 62[1111¢) 1740 179-179.5
3e CeHs 31 127-130[5]  100-103[1]%¢) 1740, 1695 155-156

a) Isolated yield after purification by distillation. b) 2,4-Dinitrophenylhydrazone of 3; all
2,4-DNP gave satisfactory elemental analysis. c) Bath temperature are provided.



1232 Chemistry Letters, 1983

of L. M. Weinstock.lc) In a similar manner, other organocadmium bromides (2b-e)
reacted with 1 to give the corresponding a-keto esters (3b-e) in moderate yields,
respectively. The results are shown in Table 1. In contrast, phenylmagnesium
bromide reacted with 1 in the presence of ZnCl2 to obtain 13% yield of 3e, together
with several unknown products. The result is explained that 1 activated by ZnCl2
as acid-base complex tends to be decomposed by action of a strong base such as
Grignard reagent compared with organocadmium reagent Qg).6)
In the absence of ZnClz, the reaction of 2e with 1 gave a mixture of 3e and

7 whereas one of Grignard

ethyl benzoate in 17% yield and in a ratio of ca. 3:2,
reagents affords tertialy alcohols.s) The differences between the reactivities of 2
and Grignard reagents towards 1 is explained by the tendency that soft nucleophiles
such as mercaptanes add to the cyano-function of 1,8) while hard nucleophiles such as
amines to the ester-function.g) Indeed, organocadmium reagents (2) is softer than
Grignard reagents,lo) and attacked at the carbon of the cyano-fuﬂZEion to give 3.
Furthermore, instead of hydrolysis, the reaction mixture obtained from
activated 1 and 2a was allowed to treat with benzoyl cyanide for 6 h at room
temperature to give ethyl 1-(N-benzoylamino)-1l-cyclohexylideneacetate (ﬂ) in 20%
yield. The structure was decided by direct comparison of its physical and spectral

data with those of the sample prepared by the procedure of C. Shin.2¢)

1. l, ZﬂCle C02C2H5
O—z(('::ldBr 2. CeHsCOCN” <Dfl\mcocng,
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