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Abstract: As the number of patients with compromised immune function increases and fungal resistance
develops, so does the risk of contracting deadly fungi in humans. Both fungi and humans are eukaryotes, so
identifying unique targets for antifungal drug development is difficult. In addition, the existing antifungal drugs are
limited by toxicity, drug interaction and drug resistance in practical application, which leads to the increasing
incidence and fatal rate of fungal infections. Therefore, it is urgent to develop new antifungal drugs. The semi-
synthetic technology using microbial fermentation products from natural sources as lead compounds has become
the most used method in structural modification of antifungal drugs due to its advantages of few reaction steps and
easy operation. This paper will introduce the current status of natural antifungal drugs in clinical use, as well as the
latest progress in the research and development of new semi-synthetic antifungal drugs, and summarize their
mechanism of action, structural modifications, advantages and disadvantages, so as to provide reference for the
subsequent development of new antifungal drugs.
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Figure 2 The chemical structures of amphotericin B, nystatin, natamycin, and trichomycin

WM. AZZGWASBURENS A T LA, 34 E 51 3 4 B
IS VE SR HEAR, M TT 3 250U Y DNA LB A 5 2R i
AR B2 431 P E B3 3R B A B « B B L FR Bk
BB A2 R S N, R IR T 4
S S8 S A B R IR G s e SR, T
ek = 101 i 1 7510 B VR B I e B S ) 7 R PR

TR 2GS AR R T AR I PR S B R R R

WEFEN N T R P 1 5 R B B S 1 R BT,
L& TF & 22 b i i 45 45 13, B an ik 2% R B 541
HEER &5 P9 55 K B R BAR 9 PE B R B i R HE [ s
S0 Bl PR H R R M B R B R IR OMA B
TX IR AR T 2 W 1 2 B A A AT, AT BR AR T B
Mo SR, 33X S 1) 1 AR A A7 A0 R B M I A%
oo, B SR AS AR T A7 PR S5 o5, E— B AR S
BRI T AR AR BT H AR A T
SZIRIT T, R 5 & BRI R LR Bz
N TR T 1R 2 L I
112 FIBEZMAEER

1) 5 TR 2% RN 0 At B 3R 43 ) AN R R R AN IS
R B T RS R R Ay AR BT IR R 25 X B
TR Bk B A0 5 B 18 2 B AR B 1 TR
Horb, 5 0 R E B TR IT B SB[ A
A TE TR B R TN R R B TR T R A
PRI RN A IR B0 SR T, 3K 19 b 24 4 3 A A 1 IR TR
sk R 22 BB B IS RS, IR 3 6 R i sk
1R A 7 MR 50 2 B A O Y
1.2 %ELHEY

A R PLE Y 2 RARO I A%tk 4T

K S BB U T A5 1Y, 3 I 5 T T LR ) S R
DIRERKAE IR BRI, R FMLIENE K 5
% (griseofulvin) J M Tk E )2 A% 5K (polyoxin)
o BREULMENE SN, A K2 NIRRT 3R
I, SR 3

0 Cl .
- N, Hae™© o o
H N)\\N | N> N
: E o 00O
HaC” cH

Guanine J

O OH

Griseofulvin
OH HN )ﬁ)
= H
o oy

Ho\(j: W/ HzN\ﬂ/o " |
; OH “OH
HOLwNo o © %o Q" Yy
FI,,OH H ./
oo HoN q oM
O"P\O/\L())‘NWO OHO o
. %NH

HO
UDP-GIcNAc

OH (e] Polyoxin B

Figure 3 The chemical structures of guanine, griseofulvin, UDP-

GlcNAc, and polyoxin
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First generation short- Caspofungin Fungal infections in patients with fever and neutropenia, candidemia, invasive ~ Merck & Co  2001.01.26
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Second generation Anidulafungin Candidemia; oesophageal candidiasis, intra-abdominal abscesses, peritonitis, Eli Liliy 2006.02.17
long-acting and pleural space infections
echinocandin Rezafungin  Invasive candidiasis, aspergillosis and pneumocystis pneumonia Cidara 2023.03.22

Therapeutics
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Table 2 Characteristics of echinocandins. ¢, ,: half-life
Echinocandin Storage Stability t,,/h Freq.ue.:ncy _Of Dosage
administration /mg
Caspofungin At temperatures < 25 °C for 24 h or at Thermal degradation, Hydrolytic 9-11 Dosing daily 50
2-8 °C for 48 h degradation
Micafungin Stable for 24 h at room temperature when Thermal degradation, Hydrolytic 11-17 Dosing daily 100
protected from light degradation, Photodegradation
Anidulafungin Stable for 24 h at room temperature when Thermal degradation, Hydrolytic 24-26  Dosing daily 100
protected from light degradation
Rezafungin Stable for over one year and shows minimal Relatively stable 129-133  Dosing weekly 200

degradation
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The structural modifications are shown in red
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Figure 6 The chemical structures of enfumafungin and ibrexafungerp. The structural modifications are shown in red
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Table 3 Summary of Aspiring antifungal agents and route of administration, production company, and current status of antifungals in

clinical development. PO: Oral administration, IV: Intravenous injection

Route of L. Clinical trial
Agent . . Company Current status Indication . .
administration registration number
BSG005 v Biosergen AS Phase 1 Invasive aspergillosis NCT04921254
VL-2397 v Vical Biotechnology No current development plans-phase 11 Invasive aspergillosis NCT03327727

trial terminated early

Aureobasidin A PO/IV Takara Bio Group Preclinical Not available Not available

BSG005 NH,

VL-2379 Aureobasidin A

Ferrichrome siderophore

Figure 7 The chemical structures of nystatin, BSG00S, ferrichrome siderophore, VL-2379 and aureobasidin A. The structural modifica-

tions are shown in red
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Figure 8 The chemical structures of AM-2-19. The structural

modifications are shown in red
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