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Research progress of fluorinated antiviral drugs
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Abstract: Pathogenic microorganisms are always a threat and challenge to global public health
security due to their high incidence, wide spread and rapid mutation. In recent decades, the
development of antiviral drugs has developed rapidly. In particular, fluorine-containing antiviral
drugs have made a number of major breakthroughs in the fight against chronic viral infection, and
also greatly improved the quality of life of the majority of patients. In this paper, the research
progress of fluorine-containing drugs against hepatitis B virus, hepatitis C virus, influenza virus,
human immunodeficiency virus and corona virus disease 2019 was reviewed by reviewing relevant
literature, in order to provide theoretical basis for the development and clinical use of antiviral
drugs.
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Tab.1 Fluorinated antihepatitis drugs
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Tab.2 Fluorinated anti -AIDS drugs
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Tab.3 Fluorinated antiinfluenza drugs
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Tab.4 fluorinated anti coronavirus drugs

TR YA Zith X E= BTN
(0]
F
P U oS Favipiravir \©5J\NH2 [50-51]
OH
CF,
KRR Leflunomide N [53]
H
&
\O
CX
. (6]
:%N
A% 57 Nirmatrelvir o HN 0 [57-59]
Foon s
0 4 !
“T™ i
Z°N
O /
LIRS Proxalutamide o\ H /
s _
F F F N H
F N CH;
CH,
— O
NZ
OH
F N -
0 N
B[ % I 7E Azvudine N JJ\N o N’ /

http://xuebao.sit.edu.cn


http://xuebao.sit.edu.cn

%24

RZ, 5. S RIREH YA TR 183

KTIRITHre i e f 38 1y I 423k 2 o i
R 45 R WoR KB BN Geit2= B0, F sl
BRI, P24 K E (Azvudine) IEFEH E | BV,
X ST I Ji TII S0 PRI, T3 AR PR 2 A i IR
Bl o BN S A VLR 3538 2 = BURHOKEE .
M5 2 15 259 %5 90 COVID-19 By SUME 1% 4
PR 75 2200 22 i R G 25 A4 iE, {H 2 3l A
15 & PR B 25 W B 505 B — SR AT 22
PR AT T

5 & 1B

AU TE 25 W PR R B0 S B 28
MK 22 1) 25 W) 5 Rk BT RN AT o [R5 9m
W TE IR RIATT BT EL B S B E T En
RBEAS F1 X0 U7 S S AR B B2 259 T
FAR B2 BRIE PRI AT RGBS, (AR R R
(25 W) REAT 2 S 45 10 2528, IX R ML to /2 Pk ik
IR RE 245 W) WK IR AN 2 h— 3
HEHY Sy A, 9 N RR SRR AN (L

SE Lk
1] #lEE, T4, XUEk, % &R iEuR S0

BT RIS [J]. 2224k, 2022 (5) @ 1289-1300
B, EHRE, B, 5. 4 wre e Rm 2
R FBLE B R 5T U (0], TR AL K2R, 2022,
56 (2) : 180-187

TUL, Bk, BRAVE. U B SL 50 S A U T i i g
& [1]. AR pRifep 2, 2020, 30 (2) @ 303-311.
Xk, T, Wk, &R S 4F2EE FDA #itE L &
LI FT I RE [J]. Z55FiF %, 2016 (10) : 783-794.
B, B/hoR, BESE, 5 PR [J].
HFEZ G, 2011, 22 (1) @ 67-69.

BT R T TEZT BT A N I LB AT
(. EBFRASK, 2019 (7) : 247-248.

MRAERN , =K, BRARBR, SF. LSRRI F R I
TGP R CH AL A A STt R (0], P h 2 ek, 2022,
47 (11) : 2880-2889

E A L B B LR i i | M A LT o
2020 (4) : 94-95.

TENGY, XUZC, ZHAOKT, et al. Novel function of
SARTI! in HNF4a transcriptional regulation contributes to

[2]

[3]

[4]

[6]

[7]

[8]

[9]

its antiviral role during HBV infection[J]. Journal of Hep-
atology, 2021, 75 (5) : 1072-1082.

FLRFE, WRAR, AMELL. 181k 2 B R 25 WG T O o
JE 0. BUREZ T, 2020, 36 (14) @ 2221-2224.
XU, BRAMS, frst, S5 AL A e BT 5
B R A A AL F R A 5T (0], BT BE 2R, 2019,

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

50 (9) : 691-695.

PR, MR, §L BT R R 25 IF o ik e 5 e
fa 7). BEZ5 SR, 2021, 40 (11) : 1568-1571.
FABRIZI F, DONATO F M, MESSA P. Association
between hepatitis C virus and chronic kidney disease: a
systematic review and metaanalysis[J]. Annals of Hepato-
logy, 2018, 17 (3) : 364-391.

KSR, EREL BN AT R FAY
WHFEEE [7]. EFrgyEafotdeat, 2013, 40 (1) : 8-13.
. T E PR ARE R AR s (D] E
R EIRERR, 2011.

W, JRER, &5E, 5. BB/ RS
PERBRIT SR & A AT (1], WL PR A5 S 2%k,
2021, 31 (9) : 824-827.

G U BTS2 25 (0] WG PR 25 909R 97 2%
&, 2021, 19 (12) : 12-15.

FUNG S, KWAN P, FABRI M, ef al. Tenofovirdiso-
proxilfumarate ( TDF ) vs emtricitabine ( FTC ) /TDF in
lamivudine resistant hepatitis B:
study[J]. Journal of Hepatology, 2017, 66 (1) : 11-18.
MRaEER, R PO B R TR 2 W sE R e (1],
22, 2000, 35 (7) : 435-437

IMZ, TEMIE, SRAEIE. AR shBamae 0 m B
H X B BT G SRR TR G P R 2R YT S I H LSS
FIGRAHT (1], PEIGRBFFE, 2020 (20) : 10-13.
HAR I 2 S R S 4 2 SR N B 4 220, TP IR
TR P pl. T E SIS R (2021 4R [J].
BRVAEESEZRE, 2022, 13 (2) @ 203-226.

R, B, R SRIUREAMITI LIRS R
] P EAY TR, 2022, 42 (10) @ 125-132.
B T 2020 4F 4x R0 BE 25 W) BF R SR B #
[EB/OL] . [2020-04-21 ] . https://www.cn-healthcare.
com/articlewm/2020042 1/content-1105771.html.

B, XER, XUHISE. S einiisist HIV 2511k
g [ EAMEZY, 2013 (4) @ 157-160.

BNE, TR, SKES, AF. HIV-1 G B i 2y
WIFTHERE [7]. sP SO, 2020, 26 (8) : 900-902.
GALLANT J, LAZZARIN A, MILLS A, et al. Bicteg-

a 5-year randomised-

ravir, emtricitabine, and tenofoviralafenamide versus
dolutegravir, abacavir, and lamivudine for initial treat-
ment of HIV-1 infection ( GS-US-380-1489 ) : a double-
blind, multicentre, phase 3, randomised controlled non-
inferiority trial[J]. The Lancet, 2017, 390 ( 10107 ) :
2063-2072.

TLH, 8. ANZEGAE B A5 B EE R AL M50 .
RIS (7] IMRZSYIRI T AR, 2021 (3) : 36-39.
SMITH S J, ZHAO X Z, BURKE J T R, et al. Effica-
cies of cabote gravir and bictegravir against drug-resistant
HIV-1 integrase 2018,
15 (1) : 0037

DELELIS O, CARAYON K, SAIB A, et al. Integrase

mutants[J]. Retrovirology,

http://xuebao.sit.edu.cn


https://doi.org/10.1016/j.jhep.2021.06.038
https://doi.org/10.1016/j.jhep.2021.06.038
https://doi.org/10.1016/j.jhep.2021.06.038
https://doi.org/10.5604/01.3001.0011.7382
https://doi.org/10.5604/01.3001.0011.7382
https://doi.org/10.5604/01.3001.0011.7382
https://doi.org/10.3969/j.issn.1672-3384.2021.12.003
https://doi.org/10.3969/j.issn.1672-3384.2021.12.003
https://doi.org/10.1016/j.jhep.2016.08.008
https://doi.org/10.12290/xhyxzz.2022-0097
 https://www.cn-healthcare.com/articlewm/20200421/content-1105771.html
 https://www.cn-healthcare.com/articlewm/20200421/content-1105771.html
 https://www.cn-healthcare.com/articlewm/20200421/content-1105771.html
 https://www.cn-healthcare.com/articlewm/20200421/content-1105771.html
 https://www.cn-healthcare.com/articlewm/20200421/content-1105771.html
https://doi.org/10.3969/j.issn.1001-8751.2013.04.004
https://doi.org/10.1016/S0140-6736(17)32299-7
https://doi.org/10.3969/j.issn.1672-3384.2021.03.007
https://doi.org/10.1186/s12977-018-0420-7
http://xuebao.sit.edu.cn

184 EOR #H R OF R 524 %
and integration:  biochemical activities of HIV-1 Baloxavir marboxil for uncomplicated influenza in adults
integrase[J]. Retrovirology, 2008 (5) : 0011. and adolescents[J]. New England Journal of Medicine,

[30] Eale%, £4E ZHRFM I] hEGP¥AE, 2019, 2018, 379 (10) : 913-923.
29 (3) : 249-249. (461  XB/NFE, ThRak, firo, 55 B i i A0 oy
[31] kA, A SRR 5 R SEAE 259 fhar b i I g [J]. AR BRI ARAE, 2022 (10) & 1590-
FHACSE A O Ptk JR [7). 25241, 2021, 56 (8) : 1595.
2182-2196. [47] LAICC, SHIHTP, KO W C, et al. Severe acute res-
[32] NAIR H, BROOKS W A, KATZ M, et al. Global bur- piratory syndrome coronavirus 2 ( SARS-CoV-2) and
den of respiratory infections due to seasonal influenza in coronavirus disease-2019 ( COVID-19) the epidemic
young children: a systematic review and meta-analysis[J]. and the challenges[J]. International Journal of Antimicrobi-
The Lancet, 2011, 378 (9807 ) : 1917-1930. al Agents, 2020, 55 (3) : 105924.
(331 DA TB7 £ ] ). 2019 4F 4 [ 3 5 £ He i 7 1 L 0L [48] SUNXR, XINYC, WEID, etal Progress in clinical
[EB/OL ] . [2020-04-20 ] . http://www.nhe.gov.cn/jkj/ diagnosis and treatment of new coronavirus pneumonia[J].
$6873/202004/b1519¢1bc1a944fc8ec176db600f68d1.shtml. WHTEEZ:, 2021, 43 (5) : 567-571.
[34] World Health Organization. Influenza ( Seasonal ) [49] HUANG L, YAO Q, GU X, ef al. l-year outcomes in
[EB/OL]. [2018-12-14 ] . hitps://www.who.int/news- hospital survivors with COVID-19: a longitudinal cohort
room/fact-sheets/detal1/1nﬂuenza—(seas.or.1al). . study[J]. Lancet, 2021, 398 ( 10302) : 747-758.
[35] SHIN W, SEONG B L. Noval antiviral drug discovery [50] FURUA Y. Nitrogenous heterocyclic carboxamide derivat-
strategies to tackle drug-resistant mutanta of influenza vir- ives or salts there of and antiviral agents containing both
us strains[J]. Expert Opin Drug Dis, 2019, 14 (2) : [P].2003.
133-168. (517 VU = ARRIER: (S E BRI K L
[36] SAMBALA E Z, NGCOBO N, MACHINGAIDZE S, L) (MRS AL e (RS )
et al. A global review of seasonal influenza vaccine intro- [EB/OL]. [2020-02-28] . hitps://www.sz.gov.cn/cn/
; xxgk/zfxxgj/zwdt/content/post_6747662.html.
duction: analysis o.f the WHO./UNICEF joint reporting ak/zfxxgilzwdy/ fpost_6747662.html
form[J]. Expert Review of Vaccines, 2019, 18 ( 8) : [52]  VRIITITAR = MR BERs. I PRI Fom v Uk &5 B 2
. 859-865. [ @ BT e HZE [EB/OL ] . [2020-02-15] . https://www.
371 =W, 9NE, XIKE, & UREIREA FEHERE [J]. .
;ﬂi%ﬂ f’.ﬂi (Jlfl ;ﬂ;ﬁ;ﬁww i (B%)UE ] sz.gov.cn/cn/xxgk/zfxxgj/zwdt/content/post_6731113.html.
N SRBIZERR ) , 2020, 36 (12) : 48-53.
b - [53] HUANGCL, WANGYM, LIXW, et al. Clinical fea-
[38] Centers for Disease Control and Prevention. Influenza . . . . .
tures of patients infected with 2019 novel coronavirus in
( Flu) . Frequently Asked Flu Question-s 2018-2019 In-
Wuhan[J]. The Lancet, 2020, 395 (10223) : 497-506.
fluenza Season [ EB/OL ], 2018. https:/www.cdc. ) .
, s . Special considera-
_ o [54] FISHBANES, HIRSCHJS, NAIR V. Special consid
gov/flu/professionals/acip/clinical.htm. . . o
L tions for Paxlovid treatment among transplant recipients
[39] SMEEDF, BARNARD DL, JONES S M. Activities of _ S o _
o . . with SARS-CoV-2 infection[J]. American journal of kid-
INJ63623872 and oseltamivir against influenza A
. . . ) . ney diseases, 2022, 79 (4) : 480-482.
HINIpdm and H3N2 virus infections in mice[J]. Antiviral
[55] MAHASE E. COVID-19: Pfizer’s paxlovid is 89% effect-
Research, 2016 (136) : 45-50.
. ive in patients at risk of serious illness. , company report
[40] CLARKMP, LEDEBOERM W, DAVIESI, et al. Dis-
. . . . [J]. British Medical Journal, 2021 (375) : n2713.
covery of a novel first-in-class, orally bioavailable azain- [56] . i e o
e M S A R RABIT H 2
dole inhibitor ( VX-787) of influenza PB2[J]. Journal of 36 B, § }J‘Hﬁ %?: }L;:li GRERLES S ]
] i IR 256 7 248, : 13-17.
Medicinal Chemistry, 2014, 57 (15) : 6668-6678. Paxlovid[JL I REIZE, 2022 (2) = 1317
[41] HEO Y A. Baloxavir: first global approval[J]. Drugs, [57] FDA. Fact sheet for health care providers emergency use
2018, 78 (6) : 693-697. authorization (eua) of covid-19 convalescent plasma for
[42]  ZEBL, XIPE. BT O] thEZ e, 2010, treatment of covid-19 in hospitalized patients, 20?0
20 (5) . 411. [EB/OL ] . [ 2021-1-31 ] https://www.fda.gov/media/
e N A b 141478/download.
(431  BREAR NI . B B 22 8 25 - 138 V0 5 # Jk 7Y g
ey e A5 e Bs T SRS iy s Tl A
(Baloxavir marboxil ) [1]. 25 %4, 2019, 38 (4) . L8] SKGEIC, WU, EORRA, S5 BULAAERIT 2000 A A
533,53, 4 e RUEIRS F 1 FTBL RN ARBRSE E 0]. eI
VL Sy
[44] O'HANLON R, SHAW M L. Baloxavir marboxil: the ORI, 2022, 57 (10) : 845-850.
new influenza drug on the market[J]. Current Opinion Tn [59] BETHANY H. The Path to Paxlovid[J]. ACS Central Sci-
Virology, 2019 (35) : 14-18. ence , 2022, 8 (4) : 405-407.
[45] HAYDEN F G, SUGAYA N, HIROTSU N, e dl. (Z# KAKH)

http://xuebao.sit.edu.cn


https://doi.org/10.1016/S0140-6736(11)61051-9
http://www.nhc.gov.cn/jkj/s6873/202004/b1519e1bc1a944fc8ec176db600f68d1.shtml
http://www.nhc.gov.cn/jkj/s6873/202004/b1519e1bc1a944fc8ec176db600f68d1.shtml
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://doi.org/10.1080/17460441.2019.1560261
https://doi.org/10.1080/14760584.2019.1640119
https://doi.org/10.3969/j.issn.1673-260X.2020.12.013
https://www.cdc.gov/flu/professionals/acip/clinical.htm
https://www.cdc.gov/flu/professionals/acip/clinical.htm
https://doi.org/10.1021/jm5007275
https://doi.org/10.1021/jm5007275
https://doi.org/10.1007/s40265-018-0899-1
https://doi.org/10.1056/NEJMoa1716197
https://doi.org/10.1016/j.ijantimicag.2020.105924
https://doi.org/10.1016/j.ijantimicag.2020.105924
https://doi.org/10.1016/j.ijantimicag.2020.105924
https://doi.org/10.1016/S0140-6736(21)01755-4
https://www.sz.gov.cn/cn/xxgk/zfxxgj/zwdt/content/post_6747662.html
https://www.sz.gov.cn/cn/xxgk/zfxxgj/zwdt/content/post_6747662.html
https://www.sz.gov.cn/cn/xxgk/zfxxgj/zwdt/content/post_6731113.html
https://www.sz.gov.cn/cn/xxgk/zfxxgj/zwdt/content/post_6731113.html
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1053/j.ajkd.2022.01.001
https://doi.org/10.1053/j.ajkd.2022.01.001
https://doi.org/10.1053/j.ajkd.2022.01.001
https://doi.org/10.3969/j.issn.1672-3384.2022.02.003
https://www.fda.gov/media/141478/download
https://www.fda.gov/media/141478/download
http://xuebao.sit.edu.cn

	1 含氟抗肝炎药物
	2 含氟抗艾滋病病毒药物
	3 含氟抗流感病毒药物
	4 含氟抗新型冠状病毒药物
	5 结　语
	参考文献

