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Research progress on peptide 3-chymotrypsin-like protease inhibitors

SHI Yu, ZHANG Guoning, ZHU Mei, WANG Yucheng
Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences, Beijing 100050, China

Abstract: Coronavirus is a type of pathogen that is widely present, can infect humans and animals, and cause serious acute and chronic
respiratory system diseases. 3-Chymotrypsin like protease (3CL protease) is a cysteine protease located on the non-structural protein
nsp5 of the coronavirus, and is considered one of the highly attractive targets for broad-spectrum anti coronavirus therapy. Peptide 3CL
protease inhibitors have higher targeting, wider inhibition spectrum, and lower adverse reactions. This article summarizes the research
progress of the marketed drugs such as nirmatrelvir, leritrelvir, simnotrelvir, atilotrelvir, and the peptide 3CL protease inhibitors
currently in clinical trials.
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Fig.1 Chemical structure of nirmatrelvir
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Fig.2 Chemical structure of leritrelvir
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Fig. 3 Chemical structure of simnotrelvir
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Fig. 4 Chemical structure of atilotrelvir

2.1 GC-376

GC-376 & —Fh iEHUREAL &, 450 WA
5, B ETAL TG R AT H AOIRZS - e W] & FH3E [E Anivive
Lifesciences /A 7] FF &AM el RS 2 W 1110, 18 %
F T VP A8 £ 30 770 1) 2 B A5 i . GC-376 W] LA
P B PR B ], EU N R R A
R, GC-376 f&—FEABIEEE RIE
Y, HATERAARIZEHCY, 1R25 5 AN KR GC-
373 [WHTZ, 5105 B )0 25 2 15 BT AR AL,
Aefy 5 3CL SE O BESs &, HH s g TR, GC-376
FEE S 3CL & BRSO A R R
BRIETE RSB, AT S 1001, GC-376 Tk
TIE B0 22 Ffogn B e R 28 A bR B PE, B
SARS-CoV.MERS-CoV Al SARS-CoV-21281,GC-376
AT DA A5 i 2 ) S AR G, ELRHR R 4
fFETER IS /N . HAE Vero E6 AU H 1Y) ECso {EH N
0.7 umol/L. Ik, FEXUFTRLA ZH GC-376 1] ECso
N 3.30 umol/L, 7E 556 % R I [ 4F (1 24 BRI
2z 4RI, JeAk, GC-376 W25 50k g3 1
BT, 2R B AR P A AT HE ML Bl e AR
o LA GC-376 NEHXZEM, oAt — I K HI
WEY GC-373 AT R4 B, %9 T
TR, X 3CL 2 FHEEHYT ICs {579 0.40 pmol/L.
Ik, Liu B0 AE GC-376 450 Eik4r T ek,
#34%| EB f1 NK &%, HH' coronastat (NKO01-63)
& IS HIMN T GC-376, I FMIZAL & W5 & Fil
SEER I 25 2 A R A RIE

O,

NH
(6]
H
(0] N\)k OH
'
z H
(6] O:?:O
\r ONa

5 GC-376 WL 2451
Fig.5 Chemical structure of GC-376
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Fig. 6 Chemical structure of lufotrelvir
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Fig. 7 Chemical structure of bofutrelvir
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Fig. 8 Chemical structure of YH-6
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Fig. 10 Chemical structure of pomotrelvir
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E A K A2 5N 6.3 34.7 nmol/L, {35 41|
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Fig. 11 Chemical structure of YH-53
2.9 Bag45E (olgotrelvir, STI-1558)
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