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A peptide thioester is a key building block for protein synthesis by chemical ligation. We
have reported that a peptide containing a cysteinyl prolyl ester (CPE) moiety at the C-terminus
(CPE peptide 1) is transformed into a diketopiperazine (DKP) thioester 2 via an intramolecular
N-S acyl shift reaction, followed by DKP formation, which is ligated with a Cys-peptide in a
one-pot procedure. We also reported that the reaction rate of thioester formation is enhanced
when the Pro residue is replaced by the N-substituted Gly residue and also when a bulky amino
acid residue is attached at the C-terminus of the CPE peptide. It is also known that D-Val-L-
Pro is more likely to form a DKP structure than L-Val-L-Pro. In this study the difference in
reactivity of CPE peptide stereoisomers in the Cys-Pro moiety is investigated. As a result,
we found that the thioesterification occurs at the Pro residue, forming a thiolactone 3, when the
CPE peptide with D-Cys-L-Pro or L-Cys-D-Pro is reacted.
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NTF RFFZ AT VIEHSTTF R, BEREGHRICB T A DX LR 557 1 >
7 ThHDH. ZIETIZ, CEUBZ Cys-Pro = 2T VESIZFFOXTF R 11350 TN
JRIZE ST ERT Y (DKP) FAT AT )L 2IZEHEN, Cys X7 F Nadt
FEEDETAT =V a VRIGDHEIT T2 Z L2 L b Y, — 5T, D-Val-L-
Pro & A7 L8 L-Val-L-Pro = 27 /L X 0 &, DKP 2 L0 E OMiERH 5 2.
AWFFETIE, Cys-Pro OBl O ATIZ X DRUNEERG Lic. T OREE, e
HREUEHE (LL H5\W0E DD), DKP 4T 27 /L 2 BAERKL, B/ 584 (DL
BHDHUWE LD), Cys BN C RO AT IV ERIGLTF AT 7 b 3 KT 5
ZENbroTe £, ZORIGERA LIRS F RERFIZ N THHET 5.

(poptide 1 LLor DD } DL or LD )J\ JS)
[peptide 1 peptlde 1N

1) Peptide ligation using a building block having a cysteinyl prolyl ester (CPE) autoactivating unit at
the carboxy terminus. T. Kawakami, S. Aimoto, Chem. Lett. 2007, 36, 76.

2) The use of a cysteinyl prolyl ester (CPE) autoactivating unit in peptide ligation reactions. T.
Kawakami, S. Aimoto, Tetrahedron 2009, 65, 3871.

3) Enhancement in the rate of conversion of peptide Cys-Pro esters to peptide thioesters by structural
modification. T. Kawakami, A. Kamauchi, E. Harada, S. Aimoto, Tetrahedron Lett. 2014, 55, 79.

4) Carboxyl-catalyzed intramolecular aminolysis. A side reaction in solid-phase peptide synthesis. B
F. Gisin, R. B. Merrifield, J. Am. Chem. Soc. 1972, 94, 3102.

© The Chemical Society of Japan -B104-1am-13 -



