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DiethyZ phosphorocyanidate(DEPCI can be efficxently used for the synthesis 

of a-amino nitriles from carbony compounds and amines. The reaction may be 

called a modified Strecker synthesis. 

The Strecker synthesis is a well-known classical procedure for the prepa- 

ration of a-amino nitriles from aldehydes or ketones by their treatment with 

alkaline cyanides and salts of amines. Since the nitrile function of a-amino 

nitriles can be easily converted to the acid, this constitutes a convenient 

method for the preparation of a-amino acids. 2 

Recently we have reported' a new synthesis of a-amino nitriles by the re- 

action of enamines with diethyl phosphorocyanidate(DEPC, (Et0)2P(0)CN), 3 which 

has been utilized as a reagent for the introduction of a Cl-unit. Further inves- 

tigations on the a-amino nitrile synthesis using DEPC have revealed that a-amino 

nitriles can be efficiently prepared from carbonyl compounds with DEPC and amines 

under mild reaction conditions: 
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A representative procedure is as folluws: To a mixture of 5a-cholestan-3- 

one(387 mg, 1 mM) and DEPC(196 mg, 1.2 mM) in tetrahydrofuran(5 ml) was added 

pyrrolidine(l56 mg, 2.2 mM) in tetrahydrofuran(5 ml). The mixture was stirred 

at room temperature for 3 hr, and evaporated in vacua. The crystalline residue 

was washed with methanol(20 ml) to give 3a-cyano-3B-(N-pyrrolidino)-5a-cholestane 

(445 mg, 95 %) as colorless small needles. 1 

The scope of this modified Strecker synthesis using DEPC is shown in Table 

In contrast to the aqueous conditions of the classical Strecker synthesis, the 

modified one is carried out under non-aqueous conditions. Heating under reflux 

in tetrahydrofuran may be necessary if the reaction sluggishly proceeds at room 

temperature. In case a-amino nitriles have been difficult to crystallize, they 
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have been characterized by their conversion to either crystalline hydrochlorides 

with hydrogen chloride in ethyl acetate or iminium perchlorates with 70 % 

aqueous perchloric acid. 

5a-Cholestan-3-one(l) easily reacted with various amines, e.g., pyrrolidine, 

morpholine, piperidine, and benzyl amine,to give the corresponding a-amino nitriles 6 

in excellent yields. Various cyclic ketones also underwent the modified Strecker 

synthesis to furnish the a-amino nitriles in good yields. 4-Phenyl-2-butanone 

as well as benzaldehyde caused no trouble to provide the a-amino nitriles. Al- 

though two equivalents of the amine have been generally used, one equivalent of 

the amine may be sufficient when used together with one equivalent of imidazole. 

The proposed mechanism using two equivalents of pyrrolidine is outlined below: 

la) 

lb) 

2) 

c NH + 
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(Et0>2P(0)CN - C NP(O>(OEt12 + HCN7 
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NH 
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Reaction of 5a-cholestan-3-one(l) with DEPC and ammonia in chloroform gave 

the labile crude a-amino nitrile 2 as well as tne other products. The crude 

mixture was treated with acetic anhydride in pyridine 8 to afford a mixture of the 

acetamido nitriles 3'(64 %) and 4(12 %), the acetoxy nitrile 5(11 81, and the 

starting ketone l(11 %). 
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Another intriguing example of the modified Strecker synthesis is the re- 

action of 4-cholesten-3-one(6) with DEPC and pyrrolidine, which afforded the a- 

amino nitrile 7 in 62 % yield. On the contrary, the classical Strecker conditions 

using a mixture of potassium cyanide and pyrrolidine hydrochloride in aqueous 

tetrahydrofuran did not give any trace of a-amino nitriles. Instead, hydro- 

cyanation lo mainly occurred to give the cyano ketone 8(23 81, the lactams 9 and. 

lO(l:l, 23 %) with recovery of the enone 6(20 %). These results strongly suggest 

the superiority of our novel procedure to the classical one. 

In conclusion, the modified Strecker synthesis using DEPC offers a con- 

venient, high-yield, and mild method for the preparation of a-amino nitriles and 

may be applicable to a wide scope of structural types. 
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