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and ether (yield, 726 mg; 95%). The compound was precipitated from glacial acetic acid by slow 
addition of ether, m.p. 228.5-229.5'; [~]2,8'~ -25.4' (c, 0.5; DCA) (Found: N, 11.8. Calc. 
for C,,H,,N,O,: N, 11.7%). 

(h)  L-Ghtminylglycyl-L-alanylglycine 

The foregoing tetrapeptide derivative (600 mg) was treated with 2 3  hydrogen bromide in 
acetic acid (6 ml) for 1 hr a t  room temperature, and the resultant clear solution diluted with ether. 
The precipitated hygroscopic tetrapeptide hydrobromide was washed with ether, 
dissolved in water, and the solution neutralized with 1~ ammonia. Addition of ethanol resulted 
in separation of the crystalline free tetrapeptide (265 mg; SO%), which was recrystallized from 
aqueous ethanol, m.p. 185-187" (dec.); [u]:~ -8.0' (c, 1 .0;  H,O) (Found: C, 43.4; H, 6.5; 
N, 2 0  6. Calc. for Cl,H,,N,O,: C, 43.5 ; H, 6.3 ; N, 21.1 %). A sample was hydrolysed for 42 hr 
in 6~ HCl at  110' under vacuum. Amino acid analysis of the hydrolysate gave the composition 

G1u0~96A1a1~06G1~2.00(NH3)1~039 

Thin-layer chromatography in n-butanol-acetic acid-water (3  : 1 : 1) gave a single ninhydrin 
spot with R, 0.13. 

(i) o-Nitrophenylsulphenyl-L-phenylalanylgycine 2,4,6-Trirnethylbenzyl Ester 

The compound was obtained in 61% yield from NPS-Phe-Gly-OH8 and chloromethyl- 
mesitylene according to the procedure described p r e v i o u ~ l y , ~ ~ ~  and recrystallized from ethyl 
acetate-oyclohexane, m.p. 141-142'; [u]il -4-22.4' (c, 2.0; DBSF) (Found: C, 64.2; H, 5.9; N, 8.1. 
Calc. for C,,H,,N,O,S: C, 64.2; H, 5.7;  N, 8.2%). 

( j )  o - N i t r o p h e n y l s u l p h e n y l - L - a l a n y l - L - w e  2,4,6-Trimethylbenzyl Ester 

The o-nitrophenylsulphenyl derivative in (i) (450 mg) was treated with 2~ methanolic 
hydrogen chloride (4 ml) in the usual way to obtain the dipeptide ester hydrochloride (347 mg; 
100%). 

A suspension of the hydrochloride and NPS-Ala-0H,DCHA8 (375 mg) in chloroform 
(5 ml) was shaken until clear, and N-cyclohexyl-N'-2-m0rpholinoethylcarbodiimide~~ (212 mg) 
added a t  0'. The mixture was stirred for several hours, and kept overnight a t  room temperature. 
Chloroform was added with gentle warming, and the solution washed with 0 . 2 ~  H,S04, water, 
IN NaHCO,, and water in this order. Evaporation of the dried extract gave the solid product, 
which was washed with ether and light petroleum (yield 484 mg; 95%). The compound was 
recrystallized from ethanol, m.p. 199.5-200.5"; -0.5' (c, 1 .0 ;  DMF) (Found: C, 61.8; 
H, 6.0; N, 9.4. Calc. for C30H3,N40,S: C, 62.3; H, 5.9; N, 9.7%). 

A sample was hydrolysed in 6x HCI at  110' under vacuum for 40 hr. Amino acid analysis 
of the hydrolysate gave the composition Alao.,,Pheo.,,Gl~l.oo. 
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