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Abstract: In an organic solvent system, 3-oxo-3-arylpropanenitriles are C-alkylated by bakers
3

yeast. The reported mechanism for bakers yeast alkylation of ethyl cyanoacetate (13), in an
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smmimrmrsamante 1m sonlatad viald and mare smnnrtantly aranfor anantsaonlactiaify 3

i lllJl VOILICLIW LI 1duUlatcu ylclkl Allid, 1HOIC 1iipultia lll)” hlcalcl Cliantiod lb\dllvlty

n our screening for aromatic ketones which may be amenable to bakers yeast reduction, the major

et

product obtained from the reaction of 3-oxo-3-phenylpropanenitrile (1) with bakers yeast was 2-cyano-1-
phenylbutanone (2) (Scheme 1). Thus the addition of bakers yeast (25 g) to a stirred suspension of 3-oxo-3-
phenylpropanenitrile (1) (5 mmol) and water (20 ml) in petrol (40-60) (200 ml) gave, after stirring for 24 h at
room temperature and subsequent extraction (CH»Cl3) and flash chromatography of the residue (gradient
elution with ether/petrol 40-60), 2-cyano-1-phenylbutanone (2) (40 %) as a racemate and (5)-3-hydroxy-3-
phenylpropanenitrile (3) in low yield (10 % ).
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Scheme i: (1) bakers yeast, H,O, petroi 40-60

During optimisation studies, the addition of 2 equivalents of acetaldehyde to the reaction mixture gave
exclusive formation of 2-cyano-1-phenyibutanone (2) in good yield (71 %). Using this general procedure, the
scope of the reaction was investigated in a number of substituted aromatic compounds (Scheme 2).# Thus 3-
0x0-3-(3'-methyl)phenylpropanenitrile (4) gave the alkylated product (8) in 75% yield. Similarly the methoxy
substituted derivatives (6) and (8) gave the corresponding alkylated products (7) and (9) in moderate yield.
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b) condensation with the active methylene group of the nitrile.
(1)

(10)
Scheme 3: (i) bakers yeast, glucose, H,0

Scheme 4: (i) bakers yeast, EtOH, H,0 (product not isolated)

c) double bond reduction by yeast to give the saturated product (15).

a) yeast oxidation of added ethanol to acetaldehyde.
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The authors also reported that double bond formation in (14) was not stereoselective and attributed this
result as a probable cause for the formation of a racemic product (Scheme 4). Notably, the basis of this report
included comparison of gas chromatographic traces with material from the reaction of ethyl cyanoacetate with
acetaldehyde at pH = 8 which the authors claimed to give a mixture of £ and Z isomers

Revision of mechanism
In our hands the reaction of ethyl cyanoacetate (13) with acetaldehyde at pH = 8 (Na;HPOy) for 24 h
gave a single geometric isomer (57 % yield). The GC trace and in particular, !H-nmr spectrum of the isolated

product clearly showed that only one geometric isomer was formed.” The measurement of long range 13C-1H
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mechanism) is favoured in order to avoid steric hindrance between the two larger substituents (Scheme 5)
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Scheme 5: (1) acetaldehyde, piperidine/acetic acid

Reaction of the pure ¥ isomer (17) (5 mmol) with bakers yeast (10 gm) in water (8 ml) and petrol 40-60
(150 ml) for 24 h gave ethyl 2-cyanobutanoate (15) (70 % yield) as a racemate. When the product (15) was
subjected to the same reaction conditions with D0 in place of HyO, the incorporation of deuterium was
implicated in the !H-nmr spectrum which showed a significant reduction in the intensity of the signal due to

the H-2 proton. The mass spectrum gave a peak at m.z 142 which is consistent with the molecular formula
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