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 N-o-Nitrophenylsulfenylalanylalanine amides(DL-DL, L-DL, and L-L) 

were dehydrated in POCl3-pyridine without affecting their N-protecting 

groups. The N-protected dipeptide nitriles obtained were treated with 

anhydrous HCl in ethyl acetate to give the hydrochlorides of the cor-

responding dipeptide nitriles. The results of ion exchange chromato-

graphy of these products indicated that the optical purity of the α-

aminopropionitrile group was well retained.

In the previous papery , some dipeptides containing α-aminonitriles as their 

C-terminal residues were synthesized by coupling. the active esters of N-trityl-

amino acids with α-aminonitriles followed by detritylation with acids. DL-Alanyl-

-DL-α- aminopropionitrile which was not obtained in the results of the previous 

paper, has been synthesized by coupling N-o-nitrophenylsulfenyl-DL-alanine p-nitro-

phenyl ester with DL-α -aminopropionitrile followed by treating with HCl.2 However, 

it is more interesting to get peptide nitriles, which have optically active α-amino-

nitrile groups, by the dehydration of the corresponding peptide amides. 

Woolley et al.3) reported on the dehydration of N-protected dipeptide amides by 

means of POCl3 in cold pyridine and obtained N-benzoyl-L-phenylalanyl-DL-serine 

nitrile etc. as intermediates for the synthesis of the corresponding amidines. 

However, the N-benzoyl group can not be removed without affecting the nitrile group.

In this study,  DL-alanyl-DL -α-aminopropionitrile, L-alanyl-DL -α-aminopropio-

nitrile, or L-alanyl-L-α -aminopropionitrile has been synthesized from N-o-nitro-

phenylsulfenyl(NPS)-DL-alanine and DL-alanine methyl ester, NPS-L-alanine and DL-

alanine methyl ester, or NPS-L-alanine and L-alanine methyl ester, respectively, 

as follows:
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 N-o-Nitrophenylsulfenylalanylalanine methyl ester(II-a, b, or c) was prepared 

by coupling the dicyclohexylammonium salt of NPS-alanine(DL or L) with the hydro-

chloride of alanine methyl ester(DL or L) by use of N,N-dicyclohexylcarbodiimide 

according to Zervas et al. 4) The ester(II-a, b, or c) was easily converted into 

the corresponding NPS-dipeptide amide(III-a, b, or c) by ammonolysis in methanol 

saturated with ammonia at room temperature for at least two days. The optical pu-

rity of NPS-L-alanyl-L-alanine amide(III-c) was examined by ion exchange chromato-

graphy after removal of its N-protecting group with HCl. This dipeptide amide has 

only one peak whereas the other dipeptide amides have two peaks each due to the 

separation of the diastereomers as shown in Fig. 1(dotted lines). It is known that 

dipeptide diastereomers can be separated into two peaks by ion exchange chromato-

graphy.5) Therefore no racemization occurred during the preparation of III-c. 

 The N-o-nitrophenylsulfenylalanylalanine amide(III-a, b, or c) was dehydrated 

in POC13-pyridine.3,6) For this purpose the amide was dissolved in a small amount 

of pyridine and the solution was cooled in an ice salt bath below -5℃ . After 

POCl3 had been added dropwise, the resulting solution was allowed to stand at room 

temperature for 30 minutes. Then ice was added to the solution to decompose the 

excess of POCl3 and the solution was treated with ethyl acetate to extract the 

product. The N-o-nitrophenylsulfenylalany
-α-aminopropionitrile (IV-a, b, or c)

obtained was recrystallized from ethyl acetate-petroleum ether. 

 When the N-protected dipeptide nitrile(IV-a, b, or c) was treated with anhy-

drous HCl in ethyl acetate, the hydrochloride of alanyl -α-aminopropionitrile(V-a,

b, or c) precipitated, which was recrystallized from ethanol-ether. The hydrochlo-

ride of DL-alanyl-DL-α- aminopropionitrile(V-a) crystallized easily, and the results 

of the elemental analysis of V-a agreed with the calculated values(Found: C, 39.73; 

H, 7.00; H, 23.34 %., calculated for C6H12N3OCl: C, 40.58; H, 6.81; N, 23.65 %).

However, the hydrochloride of L-alanyl-DL -α-aminopropionitrile(V-b) and L-alanyl-

-L-α-aminopropionitrile(V-c) were very hygroscopic. Therefore their melting points 

and elemental analyses could not be determined. These two dipeptide nitriles(V-b 

and c) were identified by comparing their chromatograms with that of V-a, as shown 

in Fig. 1(solid lines).
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Fig. 1 Separation of Alanylalanine Amide and Alanyl-α-aminopropionitrile

Diastereomers by Ion Exchange Chromatography. Shibata Amino Acid Analyzer 

AA 600, Aminex A-4 0.25×50cm, Column Temperature 30℃, Flow Rate 6 ml/hr. 

―Alanyl-α-aminopropionitrile ,------ Alanylalanirle Amide.

DL-Alanyl-DL -α-aminopropionitrile and L-alanyl-DL -α-aminopropionitrile have 

also two peaks each due to the separation of the diastereomers. On the other hand, 

L-alanyl-L- α-aminopropionitrile has only one peak which corresponds to the latter 

peak of the above-mentioned diastereomers. This result indicates that no racemiza-

tion occurred during the dehydration of III-c in POCl3-pyridine. These dipeptide 

nitriles were almost pure chromatographycally. In the case of DL-alanyl-DL -α-ami-

nopropionitrile, the latter peak is smaller than the preceding Qne. This may be 

attributed to the separation of the dipeptide nitrile diastereomers occurring dur-

ing recrystallization. The above described method may be useful for the synthesis 

of a dipeptide nitrile, especially one which has an optically active α-aminonitrile 

group as its C-terminal residue.
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