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Abstract: Viral infections pose a persistent threat to human health and life. The rapid emergence of drug-
resistant strains and the outbreak of new viruses require researchers to develop innovative strategies to accelerate
the development of more antiviral drugs towards novel targets to meet the clinical needs. This paper selects typical
research cases and reviews the novel targets and strategies of antiviral drugs in recent years from the perspective of

medicinal chemistry.
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Figure 1  Brief life cycle of most enveloped RNA viruses!”!
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Figure 2 The chemical structures of compounds 1-9
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Figure 3 Crystal structure of flu A RdRP determined from bat flu A HI7N10 strain (PDB code: 4WSB) and chemical structures of inhibitors

of PA (green), PB1 (magenta), PB2 (blue), PA-PB1 and PB1-PB2 (black)
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Figure 4 The roles of CA in the HIV-1 replication cycle™!
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Figure 5 The chemical structures of compounds 21-28
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Figure 7 (A) Schematic drawing of G4-specific stabilizer PDP binding RNA G4 in SARS-CoV-2 genome and reducing N protein expres-

sion; (B) The chemical structure of PDP (33)
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Figure 9 (A) The crystal structure of 34 in complex with RT (PDB code: 5STER) and the chemical structure of compounds 34 and 35. The

figure is generated in PyMOL (www.pymol.org); (B) The chemical structure and activity data of compounds 36 and 37



PRIEHAE: PUVTRE 25T TCH (0B SRR 5 T

+ 911 -

FR T R LI 55 25 ) 1D T SR

AR 22 B ) Yang BRAEAH T & tH—2S8i PROTAC
ETIN R e = N1 7 B s - S NN A
Telaprevir & — 1 5 HCV & [ B % P A7 sl 45 & (1) ] 1
LA 4 7], 5 CRLAPN [ BC AR 2H 4 1 PROTAC 73 1
REREFN I M AE 5 T HCV IfI NS3/4A B ARG % f# . it
J&i [t PROTAC 43 T DGY-08-097 (38, & 11) £ 41 ffy J&k
YRR B RE S AT M 1 HCV (EC,, = 748 nmol-L™"), if
BT B AR B T PR . &S, FAE
IR AIE B 3 T A HU% B PROTAC 43 1 1] DL e RO
AR S, fRU T N AR G A ) 40 telaprevir R 24 14
8. 2, T AR E T 1A) BE A 2R AT REAE
T R AU 245 P50 55 29 IRDBN& 42

RNA 45 & & 1 (RNA binding proteins) Lfj it Hk i
SEVF 2 00 BB IR, SR L 25 ) SRk B F) RNA 456
EEHA RN A . SZ R B BRI R R, AT
N BFFR T —Ff#E [ B A RNA 45 608 AT B R, B
RNA-PROTAC™ . HAEHT 8 Sk 43 3 s D B, A
HORYUR BT IR T R
33 ERPERR

12 W8 A% B2 1§ 52 1] #ik & /& (ribonuclease targeting
chimera, RIBOTAC) £ —“/MG Hil 5t 42 1] RNA )57 5

/‘ /_
Target arge’
P?;%:in ‘ IT’ro%eitn -

i% . RIBOTAC I OCHEAIH 25 RNA 456 7 T AN
RNA [& @4y 1, BB K RNA S5 &0 75—/
T45 A JFBOE % B A% B2 1 L (ribonuclease L, RNase L)
LS IR % i s 2 225 R 2H 1 H g

Haniff 25538 i %} SARS-CoV-2 3 [A 41 () £ #) 2t
175301, fER 9 S0+ (frameshifting element, FSE) H fff
B T SRR AL S, EAL S H5E ppla Ml pplab £
R R, IXO0 T B AR AL RO B
5% FSE #1588 M & PRI RO, T AL N
I — RV LI IE TR A C5 (39, B 12) Rt fE
FSE F& 52 M1 & 2 Hb 4101 ] SARS-CoV-2 FSE I #£ 14 fE
1o N T HEGER 39 (9T RORGE B, F AN G @ R
X 39 HEAT 45 #4451 UL R FE RIBOTAC [ LS, Rl it
I KT E RN 39 57T LL4H 5% RNase L (177
R LS E [ AR SARS-CoV-2 RNA I H 1. Bk
2 J5 15 () C5-RIBOTAC (40) A] PA % (% SARS CoV-2
FSE FIB W22, 5 39 (1 fii i 45 & AN A, 40 v] DLd i
SRR N ) RNase L >R B 0 28 25 DR 4, AT 1) I
T BB R . IX — SN IR HT 4T SARS CoV-2
R T B K.
34 RIKA

HIV-1 50 & B = ZAK 2 &4 (envelope glyco-

Linker

l_

Ligand for target
protein binding

PROTAC

Ligand for
recruiting E3 ligase

PROTAC

Figure 10 A mechanistic overview of PROTAC-mediated protein degradation

' N
| pmmmm N~ AN el
UNS3MA o f 0 [ SWCRBN(B)
|| protease | HN~""0 N> NP
v : ; :/ o} H HN o \’\f*
N
- /’\ o o
H

Figure 11 The chemical structure of DGY - 08 -097 (38)
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Figure 12 The chemical structures of compounds 39 and 40
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Figure 14 (A) The chemical structures of s-cis and s-trans conformer of ribavirin; (B) The chemical structures of the imino- and amino-

forms of the mutagenic nucleoside analogue f-D-N4-hydroxycytidine (NHC)
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