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2-Pyridon-1-yl Diphenyl Phosphate. A Useful New Reagent for the Synthesis of

Amides and Peptides
Sunggak Kim* and Sung Soo Kim

Department of Chemistry, Korea Advanced Institute of Science and Technology, Seoul 131, Korea

2-Pyridon-1-yl dipheny! phosphate is found to be a useful coupling agent for the synthesis of amides and practically

racemization-free peptides.

Among a large number of coupling agents for peptide
synthesis,! phosphorus-based coupling agents have attracted a
great deal of recent attention.2 In the course of our work in
developing new effective coupling agents,3 we have found that
2-pyridon-1-yl diphenyl phosphate is easily prepared by
simply mixing equimolar amounts of 1-hydroxy-2(1H)-
pyridone,* EtsN, and diphenyl chlorophosphate in CH,Cl, at
room temperature for 30 min (equation 1). The reagent is
obtained as colourless crystals (m.p. 76—77 °C) in essentially
quantitative yields (90—95%) after purification through a
short column of silica gel and can be stored in a refrigerator for
a long period of time without any decomposition.

Reaction of carboxylic acids with equimolar amounts of
amines, the reagent, and Et;N in CH,Cl, occurred cleanly and
rapidly at room temperature within 30 min, yielding the
corresponding amides in high yields (equation 2). When
t-butylamine was used as the amine component, the reaction
required 1 h for completion of the reaction. Some
typical isolated yields were: PhCH,CONHCH,Ph, 85%;
Ph,CHCONH-c-C¢H;;, 93; PhCONH-c-C¢Hy;, 97
PhCONHCH,Ph, 91; PhCONHCMe;, 88.

Furthermore, reaction of carboxylic acids with equimolar
amounts of the reagent and Et;N in various solvents such as
CH,Cl, and N, N-dimethylformamide (DMF) at room tem-
perature gave the synthetically useful carboxylate esters of
1-hydroxy-2(1H)-pyridone in essentially quantitative yields. It
was shown that these active esters were cleanly converted into
the amides and esters by treatment with amines and alcohols,
respectively.’

In order to study the effectiveness of the reagent in peptide
synthesis, the supersensitive Young test was examined under
various conditions. Among solvents and amine bases
employed in this study, the combination of Et;N and DMF
gave the best results in terms of the degree of racemization and
the high yield and is generally recommended for the synthesis
of racemization-free peptides. Thus, reaction of the reagent
with an equimolar mixture of Bzl-L-Leut and Gly-OEt-HCl in
the presence of 2 equiv. of Et;N in DMF at room temperature
gave Bzl-L-Leu-Gly-OEt{m.p. 156—156.5 °C, [«]p2® —33.3°
(c 1.6, EtOH)} in 93% yield. The amount of L isomer is 98%,
based on [«a]p? —34° from Young’s report.5 When the
reaction was carried out in CH,Cl, and EtOAc under similar
conditions, Bz-L-Leu-Gly—OEt was obtained in 90 ([«]p2¢
—25.9°) and 81% yield ([a]p2® —21.3°), respectively. Further-
more, various dipeptides were obtained in high yields without
observable racemization using 2-pyridon-1-yl diphenyl phos-
phate and Et;N in DMF and the reaction was complete within
3 h at room temperature. Some typical isolated yields were:
Boc-lle-Val-OMe, 88%; Boc—Val-Val-OMe, 88; Boc-Phe-
Gly-OEt, 89; Boc-Try-Gly—OEt, 90; Boc-Thr—Phe-OMe,
87; Z-Val-Gly-OEt, 94; Z-Val-Val-OMe, 88; Z-Val-Tyr-
OMe, 93; Z-Pro-Phe-OMe, 85.1 The identities of dipeptides
obtained were confirmed by comparison of m.p.s, [«]p values,
and spectral data with reported data.

+ Bzl = benzyl, Boc = t-butoxycarbonyl, Z = benzyloxycarbonyl.
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