
Tetrahedron Letters,Vo1.30,No.33,pp 4423-4426,1989 0040-4039/89 $3.00 + -00 

Printed in Great Britain Pergamon Press plc 

2-HYDROXXIPINO-2-PHBNYLACETONITRILB ACTIVE ESTERS IN PEPTIDE SYNTHBSIS 
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Abstract: A number of 2-hydroxyixnino-2-phenylacetonitrile esters of 
acylamino aoids have been synthesized. These compounds react readily with 
amino acid or peptide esters to elongate the peptide chain. 

The elongation of the peptide chain by active esters is a smooth 
method which can also be applied to peptides containing free carboxyl 
groups. Active eaters of N-urethane protected amino acids with e.g. 
pentachlorophenol' or N-hydroxysuccinimide2 are prepared with dicyclo- 
hexylcarbodiimide (DCC) without recemiaation as crystaline solids, which 
can be stored over appreciable periods. 

In this communication we present a novel , simple and effective route 
for the peptide synthesis via 2-hydroxyimino-2-phenylacetonitrile active 
esters. 

Ho, CN A-NH-CHR-CO-O, 
/CN 

A-NH-CHR-COOH + R=C DCC _ N=C, + 

HO 
+ H2N-CEW-CO-OR"6HC1 -F A-NH-CKR-NH-CHR'-CO-OR" + 

\ /Car 
N=C, 

A - urethane protected group 
NMM - N-methylmorpholine 

2-Hydroxyimino-2-phenylacetonitrile J, is 
compound. It was used by Itoh et al3 for 

for tert-butoxycarbonylation 
antiracemisation additive in 
.auhydrides. We found that I5 
N-protected amino acids with 

and also by 

a stable, easily accessible 
the preparation of the new reagent 
Przybylslci and Soko&owska4 aa the 

peptide synthesis by the method of mixed 
forms active estere 2 with a number of 
high yield (Table 1). 
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!CabI.cb 1. Active esters 2 prepared 

entry active eater 6 m.p. OC cdl;" yield $ 

1 Boc-Ala-ONa oil 

2 Boc-Arg(N02)-ON 68-70 

3 Boc-Asn-ON 7 18-120 

4 Boc-Asp(OBzl) -ON 106-107 

5 Boc-Gln-ON 138-139 
6 Boc-Glu(OBzl)-ON 109-111 

7 Boc-Gly-ON 76-77 
8 Boc-Leu-ON oil 

9 Boc-Lys (2) -ON 85-87 

10 Boc-Met-ON 95-96 
If Boc-Pro-ON 46-47 
12 Boc-Phe-ON 80-81 

13 Boc-Ser(OBsl)-ON oil 

14 Boc-Thr-ON 158-160 

15 Boc-Trp-ON 111-117 
16 Boc-Tyr(OBzl)-ON 122-123 

17 Boc-Val-ON oil. 

18 Z-Asn-ON 133-135 

19 Z-Gln-ON 146-148 

20 Z-Ile-ON 77-78 
21 Z-Phe-ON 129-131 
22 Z-Pro-ON 96-97 

23 Z-Val-ON 88-89 
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‘CgH5 

b. Optical rotation in DMF, c = 1. 

c. Optical. rotation in methanol, c = I. 
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N-tert-butoxyoarbonyl- and benzyloxycarbonyl- protective groups were used. 
The following procedure waa employed: equimolar amounts of N-protected 
amino acid, J_ and DCC were stirred in ethyl acetate or dimethylformamide 
for 7 h at Q°C and for additional 7 h at room temperature. Dicyclohexyl- 
urea was filtered off and the solvent evaporated. Crude eaters were preci- 
pitated with petroleum ether and, if necessary , recrystallized from methanol 

The same active eaters were obtained when the procedure typical for . 

mLxed a&y&rides was used: equimolar amounts of N-protected amino acid, 
hQ!M end iao-butylchloroformate were stisred in TEF at -15°C. After 10 min 
the solution of equimolar amount of 1 and NMM was added and the stirring 
continued for 1 h at -15'C and for 1 h at room temperature. The mixture 
was then treated in the usual manner to give the appropriate active ester. 

Aminolysis of the active esters by means of hydrochlorides of amino 
acid eaters was carried out at room temperature in dioxanhater (7:l) 
solution for 3 h in the presence of equimolar amount of NM. Dipeptides 
were either precipitated during the reaction or precipitated afterwards 
with diluted hydrochloric acid. In the latter case the crude product was 
dissolved in ethyl acetate and washed with the aqueous sodium bicarbonate 
solution to remove 1 7. The yield of pure dipeptidee 2 varied from 70 to 90%. 

To demon&rate the usefulness of this method the N-terminal penta- 
peptide of Substance P, Arg-Pro-Lys-Pro-G& was synthesized in 26% overall 
yield refering to the protected peptide (Table 2). 

Table 2. Synthesis of N-terminal Substance P pentapeptide. 

entry peptide yield % mop., Oc La 

7 Boc-Pro-Gin-OBzl 80 776-778 -42 
2 Boc-Lys(Z)-Pro-Gln-OBzl 76 127-128 -48 
3 Boc-Pro-Lye(Z)-Pro-Uln-OBzl 73 743-745 -28 

4 Boc-Arg(N02)-Pro-Lys(Z)-Pro-Gin-OBzlb 70 162-164 -47,2 

a. Optical rotations were taken in methanol, c = 7. 
b. Amino acid analysis Arg 0.95, Pro 2, $ys 0.95, Glu 0.92 
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