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Research progress on chemical components in secondary metabolites from
Cladosporium fungi and their biological activities
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Abstract: Cladosporium fungi are a kind of fungi with abundant resources, and they are an important source of new drugs or lead
compounds due to diverse structures of chemical components with prominent bioactivities in secondary metabolites from
Cladosporium fungi. Up to now, chemical components in secondary metabolites from Cladosporium fungi have been isolated and
identified, including alkaloids, polyketides, macrolides, steroids and terpenes. Most of them possess antimicrobial, anti-virus, and

cytotoxic activities. Research progress on chemical components in secondary metabolites from Cladosporium fungi and their biological

activities were reviewed in this paper from 2000 to now.
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Fig. 1 Chemical structures of alkaloids in secondary metabolites from Cladosporium fungi
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ARG R4 HOR , H KA B K E (minimal
inhibitory concentration, MIC ) {H 73 %4 4.16 pg/mL,
X2 R T A R L TR A IS e i A )
BRUOT, ARG RIF IR OB LB Cladosporium sp.
SCSIO z015 H143 B 45 3] 4 AN A R R KA
FERFMNWAEWY) cladosporins A~D (2~5), ‘A1
AKEF BAREREYE, HARHBUEKRE (medium lethal
concentration, LCso) 7358 72.0. 81.7. 49.9. 81.4
umol/L, IEAMEEW) 5 LRI H AR PP E T
P11 2R 2 =i R F - (2,2-diphenyl-1-
picrylhydrazyl, DPPH) H H2& G RRIE M, HA2
FHIREAE (half-inhibitory concentration, 1Cso) 1H
N 164 pmol/LUM . MK H 210 K i B £ )& il
Cladosporium sp. PIX-41 W53 B33 6 N Hg|
A (6~11) K 8 AR (12~19),
Hrbfb &Y 8. 110 13~15. 17 HA KRR
B EE (influenza A virus, HIN1) I B0 576 14,
BATH ICs 1H A 82~89 umol/LI2, Fi 118 FL 1%
Cladosporium sp. SCSIO z0025 3K [ IR h 48 - FE 1T
TR, W RBED R T 8 AT I e 2 AL ik
cladosporiumins A~H (20~27), fiiE4ifis. i
B~ BT S R A 5 v P Ml B s e AT T AN B
R I YD), &4 cladosporitin A (28D
cladosporitin B (29) /% talaroconvolutin A (30)
TEF T R A Wb, AT B PR SR VR A 7 8 3 T
Cladosporium sp. HNWSW-1 H14r & 158, Hhib &
V) 28. 29 LAY, A 30 X N EFiE HeLa
YA T8 BEL-7042 40 (040 AR E S P 1Cso
59 (14.940.21), (26.74+1.1) pmol/L, X o-
AP BATIEEYE, ICso {5y (782£2.1)
pmol/LU4, - M43 RIS AL )& FLE SCSI041007 73
215 % 2'-deoxythymidine (31). cyclo-(Gly-Leu)
(32). 3-carboxylic acid (33) ZEMIIAL & H051,
iz F ey g a2, AN PESR S £
JE I Cladosporium sp.73B132] 3 NEBALEY)
cladosporin A (34). cladosporin B (35). haematocin
(36), EfiljE T — @KL, Hhiam
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Hrbiea1) 43 AAERR DPPH H HE I HT A
P, H ICso BN 2.65 pmol/LI), Zhu SEPOM R R
PEH A8 B B OUCMDZ-1635 #1415 %1 cladodionen
(49) F cladosacid (50) 2 SFTHIEREIZRMLEY), H
4k &4 49 % N FL I MCF-7 4. HeLa 411
N4 s HCT-116 40 S N\ -k S 14 s HL-
600 2 if 55 i g A0 R PR Sl s HH 4 2505 P, ICs0 MH
39 18.74 19.1. 17.9. 9.1 pmol/L. MENJE B 7
TR AR AR O o B AR R 1 AR &
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EY1(52), BN 0 8 R IR PR 1B
R F ) PR 21 AT SR YA £ & L B TZP29
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8 BT SR IR A4 S isomeric 1-(1,3-dihydro-4-
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acid (74). altersolanol A (77) #1 macrosporin (78)
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Fig. 2 Chemical structures of polyketides in secondary metabolites from Cladosporium fungi
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Fig.3 Chemical structures of macrolides in secondary metabolites from Cladosporium fungi
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Fig. 4 Chemical structures of quinones in secondary metabolites from Cladosporium fungi
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Fig.5 Chemical structures of steroids and terpenes in secondary metabolites from Cladosporium fungi
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RELEY) (132~137), H a4 132~134 4
ik &y, &Y 133 BABES P A H3N2 it
BOR ST, H ICsoH N 162 umol/L, B4k, 6 4>
AN MCF-7 40/l K562 4Hfl. A HJE SGC-
7901 A A AR R AT AL RS PETS, Yu SR
WA AR LT WZ-2008-0042 H143 B 453
T AR EY (138~144), H A5 138 4
Fiea, BABERTUENGE S m e,
ICso {84 0.12mmol/L, 534t, 7 MEaEWIxs LI H
T P it ) e A P % 85, [RIIN R L& 143 3%
L X BB Shigella dysenteriae FIFNHIE M,
H MIC {84 3.13 umol/L. Hosoe Z5*2I % & H
FM49189w 143 B 43 21| 12 A =ik B S &
) (145~156), Hhb &1 145, 146 ZHLEY).
Hosoe SF4314k 2 WA A& 5 1 FM49189w 73 545
B 7 A= WERAY) (145, 157~162), Hofbhs
Y 157~159 Juiie 5, LEY) 145, 157 A
SRR M it 85 Aspergillus fumigatus WIVER, 10&
Y1161, 162 BATHGG HF0H] I th 2 VR, A
WA LI BT TG . S J1EEBS )1
S 1 BRNZERE B R HA 18384, FF XK
BRI o BRI S (163D ARSI I
ZLRRRORIE N R R )R Cladosporium
cladosporioides "5y #1335 3 ARG ZE
§§-5,7,22- = J5-3p-BF (164). 24-1 H I 2EF flg 5-8-
J#5-3p-1E (165). B-#EilE (166). Cladosporium
cladosporioides JG-12 52575 H AR A N N AR
RERE, NP oEEET 1 MEEELED
ergosterolperoxide (3B-hydroxy-5,8-epidioxy-ergosta-
6,22-diene) (167) 1, MARIRAG A B 4> E515 21 2
M AEIA ST E 5 -4-075-3-00 (168) F1 3p-F2dk-
So,8a-1d AL A {5-6 (169) 1ol, ARG RIR 4%
B HE Cladosporium sp. NJF6. NJF4 o173 & %]
HEE (1700 KfEFERERIEEY (171~172) 17,
6 HitERU a1

H A A A g ol i) HoA 28 e S35 71 4, &
TEIRITR . HFERLRRNEWSE, WK 6 Prx.

MK B SRS B R N A A NS o 3
33 13 NSRRI EY):  L-B-phenyllactic acid
(173). a-resorcylic acid (174). p-hydroxy benzoic
acid methyl ester (175). phenyllactic acid (176). 4-
hydroxyphenehyl alchol (177) . p-hydroxyphenylacetic
acid (178) . NP-acetyltryptamine (179 ). cyclo(Trp,Pro)

(180). cyclo(Trp,Val) (181). (R)-mevalonolactone
(182). nicotinicacid (183). acetyl-tyramine (184).
p-hydroxy-benzyl alcohol (185). H1b-54 173,
176. 185 H UM E T 70 B3], I HefTid R
AARE R PTAETETE, HAh, rEEmEA R
A0S ERKER TR EAE A, I AL R T

L S 21 S5 ST 1 5 245 P I < T A A A f R
B J6 RIFEWH 5 B3] 5 MEEY): alternariol
(186). alternariol 5-O-methyl ether (187). B-FRifk
(188). JREENE (189) FIPRMEIERZE (190D, XjE
KT m A A A R R AAR P A TR IR
il . ML AR N AR 8 BB Cladosporium
cladosporioides H 5 E15 5] 7 MENITR K H At
WA - DUGEER (191 1-(TE A ER)-2-(TE i 2)-
3-yHER H IS (192) 1,2,3-= WM ER H s (193).
13- ZimIRH MR (194). PIEERR (195). KN
(196) FIT ZERH 2 (197) ¥, WA RANAH
Cladosporium cladosporioides 1G-12 KL T 5 A
A G5/ BB A W (55)-5-hydroxy-7-(4"-hydroxy-
3"-methoxy-phenyl)-1-phenyl-3-heptanone ( 198 ) .
ilicicolin H (199 ). 2-chloro-3,5-dimethoxybenzyl
alcohol (200) . (7R)-methoxypurpuride (201) .
(5a8,98,9a5)-1,3,4,5,5a,6,7,8,9,9a-decahydro-6,6,9a-
trimethyl-3-oxonaphtho [1,2-c] furan-9-yl N-acetyl-L-
valinate (202) 51, SRR S 40D ) R A 7 1 KoK
] A R B oy BSR4 MEEY): 6,.8- ¥ EE-3-H
B 1H-5346-1-F (203). 6-FF 4 E-8-F2 56-3- I fL 7t
FEER (204), JRIERIZT (205) FIH EREE (206).
M B OR VR B f % R BB Cladosporium sp.
NIF6.NJF4 173 @ 2] 7 A —HlIRER AL &1 (207~
213) K 4 NI5EIE (214~217) U7 LR R A=
B EE Cladosporium sp. JIM22 H143r 153 4
FrHIFR 2% cladoscyclitol A~D (218~221) 2 14
Ky Kk &%) 4-O-a-D-ribofuranose-2-pentyl-3-
phemethylol (222), LA 219, 222 B HELER o-
B Wl RS, ICso H 2R N 295, 2.05
umol/L¥l, ML HEY) M AR WA F & JS1-2
FERE S MREERFAEY (223~227), 1
ANRIERRIGHTAEY) (228), 1 A ETHATEY (229)
Ko 5 AHARKAY (230~234), WA 228~
230, 233 of = 4 (1 4 B A IR, 3L MIC {E
¥ 125 pg/mL. 535MEEY) 226, 227, 230. 231,
233 X RS A U BAAMHIENE, H ICs B
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Fig. 6 Chemical structures of other types of compounds in secondary metabolites from Cladosporium fungi
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