
SHORT COMMUNICATIONS 

(0) Condensation Experiments With Peptide o-Oyanobenzyl Esters 

(i) L-Alanylglycine o-cyanobenzyl ester hydrobromide (prepared as in (j)) (76 mg) was 
dissolved in dimethylformamide (0.1 ml), and triethylamine (0.03 ml) added with vigorous shaking. 
After 5 days a t  room temperature ethanol was added, and the precipitate of L-alanylglycine 
anhydride collected (14 mg; 62%), m.p. 253-254' with simultaneous sublimation; [a]: -19.3' 
(c, 0.21 in DMF). Fischer and SchulzezO give m.p. 247" with sublimation (Found: C, 46.7; 
H, 6.2; N, 21.1. Calc. for C,H,NzOz: C, 46.9; H, 6.2; N, 21.8y0). 

The infrared spectrum of the compound contained no bands a t  2240 om-' (CN) and 
1750 cm-I (ester CO) due to the o-cyanobenzyl group, indicating the absence of any open chain or 
polymerized peptide esters. This was further demonstrated by the negative colour reaction with 
ninhydrin, which showed that no free amino groups were present. The diketopiperazine structure 
was evident from the lactam carbonyl absorption at  1675 om-l, and by the absence of an amide I1 
band in the 1500-1600 cm-L region. This effect is characteristic of small-ring lactams and tertiary 
emides. 

(ii) Similar treatment of glycyl-L-alanine o-cyanobenzyl ester hydrobromide for 5 days 
gave the same product in 63% yield, m.p. 250-251" with sublimation; [a]: -19.4" (c, 0 . 5  in 
DMF). The infrared spectra of both products were identical. With a reaction time of 2 days the 
yield was 40%. 

(iii) The hydrobromide of L-alanylglycylglycine o-cyanobenzyl ester was prepared from the 
benzyloxycarbonyl derivative (VIII) in the usual way, and formed a very hygroscopic solid. 

A solution of this material (271 mg) in dimethylformamide (0 .2  ml) was treated with tri- 
ethylamine (0.095 ml), and kept for 5 days. The mixture was worked up as in (i), and gave an 
amorphous solid (74 mg), m.p. 251-254" (dec.) (Found: C, 48.0; H, 6.1 ; K, 18.6. Calc. for 
(C7H,,N303)n: C, 45.4; H, 5.9; N, 22.8%). The product was insoluble in dimethylformamide 
and in hot ethanol. It gave a strong ninhydrin reaction. The intensity of the nitrile band a t  
2240 om-' was reduced appreciably, and corresponded to an average degree of polymerization of 
about 3 (Calc. for H(C7H,lN303)30C,H,N: C, 62.2; H, 5.6;  N, 19.7%). The analytical figures 
suggest a rather higher degree of polymerization, but the probable effect of adsorbed water or 
solvent1 render them unreliable in this respect. 

(iv) A similar experiment with the hygroscopic hydrobromide of L-alanylglycylglycyl- 
glycine o-cyanobenzyl ester gave an insoluble condensation product in 79% yield, m.p. 245-247' 
(dec.) (Found: C, 61.0; H, 5.8; N, 18.2. Calc. for (C,H,,N,O,),: C, 44.6; H, 5.8;  N, 23.1%). 
This product also gave a strong ninhydrin reaction, and the intensity of the 2240 cm-l band 
indicated an average degree of polymerization of about 2. Again the analytical data are incon- 
clusive (Calc. for H(C,Hl,N404)zOC,H,N: C, 53.9; H, 5.4;  N, 18.9%). For comparison the free 
tetrapeptide ester was isolated, m.p. 160-165' (rapid heating). Slow heating resulted in a wide 
melting point range starting at  about 160°, and probably due to the onset of condensation. 

The author is indebted to Mr. N. M. McKern for technical assistance. 
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