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A New Method for the Preparation of Active Esters Using Di-2-pyridyl Carbonate

Sunggak Kim* and Young Kwan Ko

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

The use of di-2-pyridyl carbonate in the presence of a catalytic amount of 4-dimethylaminopyridine is found to be

very effective in the preparation of various active esters.

Active esters have been widely used as versatile synthetic
intermediates, especially in peptide synthesis, and the de-
velopment of a variety of active esters has been studied
extensively.!-2 During our continuing studies on the synthetic
utility of di-2-pyridyl carbonate (2-DPC),3 we have found that
it can be effectively used as a coupling reagent for the
preparation of various active esters such as 2-pyridyl, succini-
mido, phthalimido, benzotriazol-1-yl, and p-nitrophenyl.

For the preparation of 2-pyridyl esters using 2-DPC
[reaction (1)}, reaction of benzoic acid with 1 equiv. of 2-DPC
in the presence of 0.1 equiv. of 4-dimethylaminopyridine
(DMAP)# in dichloromethane at room temperature for 1 h
afforded 2-pyridyl benzoate in 85% yield, while the reaction
using triethylamine or pyridine as a base did not proceed to an
observable extent at room temperature in 6 h. Further
reactions were carried out with equimolar amounts of
carboxylic acids and 2-DPC in the presence of 0.1 equiv. of
DMAP in dichloromethane at room temperature, and were
normally complete within 1 h. The water-soluble 2-hydr-
oxypyridine by-product can be completely removed by the
usual work-up or can be recovered in high yields (80—90%)
by precipitation with diethyl ether or light petroleum. Using
this procedure, several carboxylic acids including N-protected
«-amino acids were cleanly converted into the corresponding
2-pyridyl esters. Typical isolated yields were: MeCO-O-2-Py,
90% ; Boc-Leu-O-2-Py, 81%; Boc-Ala-O-2-Py, 72%.

RCO,H + Py-O-C(:0)-O-Py —
2-DPC
RCO,Py + PyOH (1)

RCO,H + R'OH + 2-DPC — RCO,R’ + PyOH (2)
Conditions: CH,Cl,, 0.1 equiv. of DMAP R'OH = HOSu, HOPt,

HOBt, or HONp.
Py = 2-pyridyl

2-DPC can be successfully utilized as a coupling reagent for
the preparation of several active esters using N-hydroxy
succinimide (HOSu), N-hydroxyphthalimide (HOPt),
1-hydroxybenzotriazole (HOBt), and p-nitrophenol (HONp)
as the alcoholic component [reaction (2)]. With equimolar
amounts of the carboxylic acid, 2-DPC, and the alcoholic
component in the presence of 0.1 equiv. of DMAP in
dichloromethane at room temperature, the reaction was
normally complete within 1 h to give satisfactory yields of the
corresponding active esters: typical isolated yields: MeCO-
OSu, 86% ; PhCO-OSu, 92%; Z-Leu-OSu, 85%; Z-Phe-OSu,
87%; Boc-Ala-OSu, 76%; PhCO-OPt, 88%; Z-Leu-OPt,
88% ; PhCO-OBt, 90%; MeCO-OBt, 85%; Z-Phe-OBt, 88%;
PhCO-ONp, 89%; Z-Leu-ONp, 85%; Boc-Ala-ONp, 78%.

The identities of the active esters were confirmed by
comparison of n.m.r. and i.r. spectral data, {«]p values, and
m.p.s with reported data; active esters of N-protected
a-amino acids were obtained without observable racemiza-
tion.
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