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Recent advances in the discovery of dengue virus inhibitors
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School of Pharmaceutical Sciences, Shandong University, Jinan 250012, China)

Abstract: Dengue fever is one of the most important vector-borne human diseases caused by mosquito vector
Aedes aegypti and Aedes albopictus. Dengue virus can cause dengue fever, dengue hemorrhagic fever and dengue
shock syndrome. There are no approved drugs for the treatment of dengue disease so far. In this paper, combined
with the latest progress in the research of anti-dengue virus, the new progress in the research of anti-dengue virus
drugs was reviewed from the aspects of protease inhibitors, virus polymerase inhibitors, entry inhibitors, virus
replication-related host factor inhibitors, capsid protein inhibitors and nucleic acid inhibitors.
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Figure 2 Life cycle of dengue virusP®. (Figure derived from
Dighe SN, et al. Eur J Med Chem, 2019, 176: 431-455)
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Figure 1 Schematic diagram of DENV genomel®. (Figure derived from Green J, et al. Annu Rep Med Chem, 2012, 47: 297-317)



PR FREE: JUE 0 B 25 AL 22 B U e - 671 -

fiE, B F B DENV-2 U 2= 5 3505 n ™ = e IR,
77 DHF RS 2 2 2% T el
2 3 DENV AR IH#R
21 TREZREHIHIF

B TE T ER R A PR TR, HCV & 5 7
B R 558, B £S5 B AR A, R 2 T
HCV K25t K &5, 1] LAK i 55 2 5 g A1 A AR
R B 2RI T B R A

H AT A0 55 22 R A A 2 R, — R R
T % BRI, A% ) 77t 2 B )32 B P
BEZY) o X HEHH TR 7E i 7 DNA B RNA & sl 72
AT A B 2 SR B T 5l hn, PR B R R 7- 2 -
2L IR B (MK-0608, 1), #& #1] F A /& B X4 HCV 1
RARp #1771, 17 J& & 30 e b B AT 058 0 5 0 T
TR R T- LR - SR (NITDO08, 2)
RE A% (7] B 75 40 K P TS B P9 0 1) 8 i B, =
1 1R % 2 B 422 410 i) 5 008 B 19 RdRp & 14, 1IX R BH 1%
GV AEE B RNA & bl 8 B 4 1k 191
NITDO08 AN RE % 11 1] 3 25 )5 B 1) 4 A I35 Y, 3k R
i 00 1) 3595 T L A 75 40 WNV L 38 #40 7 ATHCV
SO BRI, 1A A PR I T R N B
M. REW, Xz 2G4 m LRI K
ATHER A& P8 3 15 245 P 90 SIS A R

55— 308 7 A AE 4% #3087 (non-nucleoside
inhibitors, NN1), ‘& & i 3% 42 & 1 12 8 X (allosteric
pockets) KAl B A 7% 1, NN FE AL 35 B2 5 2R
G il 1) 45 R U R AR T PR AL 5, FH T AER G Bl A 46 B
SEAH PRI G 3 4 Bl PG SR G R MR R . HATE
ZUE WM T — R AEAZ A e, 45 41, Niyom-
rattanakit 251238 1o 3t T RARp 51 4 % {8 () 5 38 B i ik
75 ¥ (high-throughput screening, HTS), ikt 7 3 Ff
5 B RARp #1 77), J5 ) A2 N-21 Tk Pk 2 5 O H IR
(N-sulfonylanthranilic acid) {7 4= % NITD-1 (3).NITD-2
(4) FINITD-29 (5). ‘A1 ik 5595 £ NS5 ) RdRp 4%
gl G M A S 1 PR T 1) 5 5056 55 RARp V&
211 REIGIF e RRE T RN R
ZWPUR R, I H— B A T DENV 2 4
HIVETEIR YT » VF 2 DENV [ RZ F i 5ok I8 TR 7
HCV 259 ¥ & B, 31X =& B T 13X P Fl s 28 B A A
AR,

& W (6) (2'-C- H 2 i H) At A2 — A5 0 1) 481
T, B REHN ) 74 % EE HCV & i, 1 H 7E 2003 4F M-
gliaccio &M I & 0 B A7 T DENV W& . 2-C-HI 3%
JIRE (6) H A HTDENV i 1%, H ECy 4 4 pmol-Lt. {H
XM EMAEE G K, By e @t E ERE

NH, NH;
=~ 2 ~ RN
N

(o) N f'r N (9] N i'r
HO"‘(_\C =/ HOAQ_L N=

P

HO' 6H HO  OH ~
1 2
- OH

4
OH
o o
NH [o} O
(o] =N H
N o)

Bl PR LAk i T 2'-C-H LR . 2004 48 Olsen 25191
TR HUAR 2'-C- H JE JIR 1 7 60 %8G, ek /b T 1 3 Tt S i)
&Y i BAE L, AT R T A7) (MK-0608,
1). SR, XA ERARPEIC T PUE E 7 IE M (EC =
15 umol-LY), A 1 $& & Hi s #4535 74, 2009 4 Yin S5
2'- L IR BUAR 2'-C- H 2R 15 2 46 & %) (NITDO08, 2).
2010 4F Chen 251815 i 1 i Ik C7 iz i3k — &1, K
BT LAY (NITD449, 7), 15 NITD449 [ 2545 112
PEJRACZE o N T SR A [ @A AT XA R T &)
(NITD203, 8), DL 2 # NITD449 f 25 1% zh /1 2% 4
T (1),
212 NSSZEAMZREEH S NS5HH /& DENV
A] 25 G R FF) 5 K o R <7 1) R 1, ik TR 2HL 3 o) e s A
e EEAER, HILE 47 DENV L& 2 &
FEARSF (29 05 7 %1 [R5 14 1) 70%) . NS5 45 7 4~ T fig
B — AN R ILE L (MTase) S 772 7E T N 55—
& RARp S AZTE T C i o X PIAS TH G I0E I — B 1
PR ST PR I S SR Fr ) B F koK . RARp A2 05 2 52 1l
JA I ) G RE . RARp 56 BLIEBE RNA AR & B
B RNA, 28 5 1 DL G & AR & 8 2 (1) IE 4 RNA,
AT EAMEESUR TR T aR. Kb eEs s
B A A A R AR

N T T84 i NS5 RdRp 11 71, Dighe 4551
NS EAT T il ik, KT g
fTA% (9) 1 (10) (ECs, 4371 24 30.8 #1 11.4 pmol-L ™).
BE Ak, L2 S5 R A I FE o AR B 15 10 2 I e BR AT
A4 (11) (ECy, = 0.6 £ 0.1 pmol-LY), Ridtb &4 (11)
FEMR JEE 9 20 pmol- L B Jo 4 2 1% 1, A I T RE 2 I



© 672 -

Zy%% %R Acta Pharmaceutica Sinica 2020, 55(4): 669 -678

Table 1  The adenosine-based DENV nucleoside inhibitors®*”). (Data from Chen YL, et al. Antiviral Res, 2015, 122: 12-19)
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Figure 3 Schematic diagram of DENV genome and crystal struc-
ture of NS2B/NS3pro?®l. (Derived from Leonel CA, et al. Arch Vi-
rol, 2018, 163: 575-586)
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Figure 4 Membrane structure of NS4B and location of drug

resistance mutation in NS4BY. (Derived from Xie X, et al. Antivi-
ral Res, 2015, 118: 39-45)
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Figure 5 Schematic diagram of DENV membrane fusion pro-
cesst®!. (Derived from Hidari K, et al. Viruses, 2013, 5: 605-618)
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Figure 6 The structure of GL and its derivatives (compound 23—
34)¥7, (Figure derived from Baltina LA, et al. Bioorg Med Chem
Lett, 2019: 126645)
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