25 % 4Rk  Acta Pharmaceutica Sinica 2023, 58(3): 629-638 + 629 -

IMIKE BRI R EEMAM LA PHIN B RER

BT NREY, BERY, RERLY
(1. WRINBERNR A 25 2B, Wil 50 325035; 2. " N BOMR 4 i 245 4 2 K2, _BiE 200433)

WE: HEAH-EHAMEAEH (protein-protein interaction, PPI) 7 A= iy I 14 i Fe ¥y e 5 E 2 A 1, ZIKR A
SRR SRR A 2 5 PPLER THIAR BAE I R R B EEAEH . AR, 22 AKA7 15 5) 4l 2R 1 g /K M BB D 375 i 22 45
BRI . T EL T BURE 2 B, SRR DR W AT RO ZE AR 2 M A Ak 2 22 B RE S AR 4T b s AR DL L BRER, TERT 2SI R R ORI
HEEH, R, KR = 8 ERIRA 2 7 7R 7 2 BE 25t S8 (K R 1) e 30T 4R, PR IK A o SR s 2 LA 24
AP R AR T — RPVHTEE R, MR IR T IR TR . A SO A R R T
A R R SR DY 5 THD 4R BRI BSRm B EL AR T 29 R R 1 B P Ttk

KRR 2K BRI, A RORIS; VR S0 RS I

FES2S: R4 ERFRIZAED: A X EHE: 0513-4870(2023)03-0629-10

Research progress of cyclic peptide synthesis strategy and its
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Abstract: Protein-protein interaction (PPI) plays an important role in the regulation of life. Most of the PPI
interfaces are large and discontinuous, and it is difficult for small molecules to specifically bind to them. Peptides
are critical in PPI surface interactions due to their higher affinity and specificity. However, peptides have some
defects such as easy hydrolysis by protease and poor membrane permeability. Due to good biocompatibility and
chemical diversity, cyclic peptides play an important role in drug discovery. Therefore, the development of efficient
cyclic peptide construction methods has become a frontier issue in peptide drug research. In recent years, a series
of new progresses have been made in the synthesis strategy and the application of cyclic peptides, providing
powerful technical tools for the research and development of cyclic peptide drugs. In this review, the synthesis
strategies of cyclic peptides and their application will be reviewed from four aspects: synthesis strategies, property
improvement, biological activity and prospect.
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Figure 2 (a) Strategies for synthesis of lactam cyclic peptides from amino acid side chains protected by tert-butyl disulfide. (b) Construc-

tion of a synthetic method for tert-butyl disulfide protected amino acids
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Figure 3 A strategy for constructing cyclic peptides by intramolecular tryptophan cyclization
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Figure 4 Synthesis of cyclic peptides using palladium-catalyzed selective C (Sp2)-H alkenylation of C-2 (a) and C-4 (b) residues of trypto-

phan
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Figure 5 Cyclic peptide formation using isobutene cross-association with cysteine residues
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Figure 6 Thiol-ene decaging reaction of stapled largazole with 1-thio-f-a-glucose tetraacetate
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Figure 7 (a) Functionalization of cyclic peptides using divinylpyrimidine as linker with fluorophore. (b) Cysteine-containing polypeptides

using divinylpyrimidine as linker for cyclization
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Figure 8 A strategy for the construction of cyclic peptides by

double thiol-ene reaction with divinyl diester as backbone
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Figure 9 A strategy to stabilize the helicity of cyclic peptides
using a chirality-induced helicity (CIH)
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Figure 10 Construction of bicyclic peptides using tribromomethylbenzene
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Figure 11  Synthesis of bicyclic peptides using thiol-alkyne coupling reaction
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Figure 13 A synthetic method for constructing cyclic peptides using dipyrrin as linker
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Figure 14 (a) Partial bicyclic peptides constructed from dipyrrin. (b) Dipyrroles embedded in the GHK backbone are converted to fluores-

cent boron-dipyrromethene (BODIPY)
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