KARF=IH9E 5FF % Nat Prod Res Dev 2021 ,33:878-891

EYRNEER s E RS RERE
R, T#E

TR VS 2F B A 2A AL T2 B, 5L 756000

W OE AN A B SR SRR AR I R . Hh S e AL 2 H AR LAY  harzianone B SR
JE &) euanacastane % 5T FH 22 AL M5 RS A AR AT IS &Y phomactin % cyclopiane AU norcyclostane % 5 F b AU
S 12 P ZRE B S W B BUMIE U e DU I R BEZFEYIEE . R S A G SCRR, AT 2R iR
T AR N AE BB T IR 0 137 A il SEna B I AR e, TR A3 A W v FALE RO R LA 4R,
DU S G st o 6 R IR R A L — iR A S it 2%
SRR N A LT s s AR 5 AR T

rhE 425 R284 THKFRIZAG : A
DOI:10. 16333/j. 1001-6880. 2021. 5. 020

NE4%S:1001-6880(2021)5-0878-14

Research progress on diterpenes from endophytic fungi

QUAN Chen-xi, DING Jian-hai”
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Abstract: The diterpenes in plant endophytic fungi have novel structure and remarkable biological activity. Among them, 12
kinds of skeleton type compounds,such as taxane type,labdane type , harzianone type ,isopimarane type, guanacastane type, fu-
soporin type,indole diterpene type, ginkgolide type, phomactin type, cyclopiane type, norcyclostane type, abietane type, have
various biological activities such as anti-tumor, anti-virus , anti-inflammatory , antibacterial and insecticidal. Through sorting out
and analyzing relevant literature, a comprehensive review of 137 diterpenoids and their biological activities produced from

plant endophytic fungi,and an introduction to some of the biological activity mechanisms and structure-activity relationships,

in order to provide a reference for the better development and utilization of plant endophytic fungi diterpenoids.
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Fig. 1 The chemical structures of taxol
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Fig. 2 The chemical structures of labdane type compounds
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Fig. 3 The chemical structures of harzianone type compounds
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Fig. 4 The chemical structures of isopimarane type
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Fig. 5 The chemical structures of compounds guanacastane type compounds
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Fig. 6 The chemical structures of fusicoccin type and biosynthetic pathway of compound 70
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80 R,=CLR,=H
81 R =CI,R,=CHj
82 R =H,R,=CHj

—ANHT NS g asporyzin C(76) , LA 3 4A~ELHI
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91 R |=R,=H,23.24-alkene

88 R =CI,R,=OH,23 .24 a-epoxide

85 | la, 12 a-epoxide
94 11,12-alkene

92 R =H,R,=0H,23 &, 24 a-epoxide
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100 R,=CHy,R,=H

OH
95 Rj=OH.Ry=ketone.Ry=H 101 R;=COOH.R,=H 107 R=
96 27-O-acetylpaxilline,R j=OH.R,=ketone,R3=Ac 102 R;=COOH,Ry= /\)\ B
97 13-Deoxy-27-O-acetylpaxilline.R,=H.R,=ketone.Ry=Ac o

98 10-Deoxy-13-deoxypaxilline,R |=H.R,=H,R;=H
99 10-Hydroxy-13-desoxypailline,Rj=H.R,=OH.R;=H

/\)<OH
105 R= v

109R-H  op

111

7 BIRZEEEL AWK RS

Fig. 7 The chemical structures of indole diterpene type compounds
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Fig. 8 The chemical structures of ginkgolide type compound
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Table 1  Other diterpenoids with biological activity in plant endophytic fungi

- . R R4 R AW -
e B ﬁj‘ .
RS W/‘:E/,‘ L . The type of The name of Biological 5% ik
Host plant Endophytic fungi . . . Ref.
metabolite metabolite activity
Phomactin %4
BRETSERLELET S
;ﬁiﬁﬁiﬁj RUA E{ 3 MPUC 046 Phomactin H(117) 53
fi‘gﬁﬁiif JRE L MPUC 046 Phomactin 1(118) PAF 5505001 P 54
13-Ephomactin(119) PAF 5807015 T
Phomactin J(120) PAF 5805015 Tk
e ) Cyclopiane 7
Ha A SRS o B Conidiogenone H(121)
B M TH Penicillium chrysgenum QEN-24S 55
Laurencia
Conidiogenone 1(122)
Conidiogenone B(123) R
Conidiogenone C(124)
Conidiogenone D(125)
Conidiogenone F(126)
Conidiogenol (127) 0T
Conidiogenone (128 )
. N E =
AL AZ E —t Leptosphaeria sp. XL026 Leptosphin C(129) 56
Panax notoginseng
Conidiogenone F(130)
Conidiogenone C(131) TS
Conidiogenone D(132) RS
Conidiogenone G(133) 0
Norcyclostane #
AR AL AL
f;%nukﬁi?l;aﬁf R Aspergillus sp. No. YX{3 Aspergiloid F(134) 57
Aspergiloid G(135)
Aspergiloid H(136)
FA T Je 1
BRRHE G i A i
Toona  sinensis  A. Xylaria sp. XC-16 Hydroxyldecandrin (137) P NEE ZEfR 58

Juss. Roem.

118 R;=OH,R,=H
119 R =H,R,~OH

117

B9 Phomactin Bk SHIRILFEH

Fig. 9 The chemical structures of phomactin type compounds
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Fig. 10 The chemical structures of cyclopiane type compounds
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Fig. 11  The chemical structures of norcyclostane type and abietane type compounds
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Table 2 Summary of diterpenoid anti-tumor chemical substances of plant endophytic fungi
Ve E £ ‘i’ ) }‘& U ‘-I( ) 4 /< N "
- Py i FRi s Rl 2 1 .
Host plant Endophytic The type of The name e 4 it UL Ref
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;*Jr 1 E 5 J o7 Guanacastane 7 . 19.3.29.7.
H C C F(64) Hela, A-349 MCF- ") %) 3 35
Fallopia japonica ereospora sp- ercosporene 7 HCT116 124 e
A R R Trichoderma konin-
BN opsisAT29 Koninginol B(66) A-549 46.6 22
Morinda officinalis guopsts
A il 0~
upenicillium ~ sp. - )
Xylocarpus grana-  HJO02 Penicilindole A(113) HepG2 | A-549 1.55.5 48

tum Koenig
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Table 3 Summary of diterpenoid anti-bacterial chemical substances of plant endophytic fungi
. - I G2 I/ H .
R P O R 7Y R4 55 UBELS M/ e MIC Bk
Host plant Endonhvtic funei The type of The name of Active ( L) Ref.
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2 HAESE R
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Dictyopteris  prolif-  noviride cf-27 (70) Prorocentrum ehrenberg X
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‘ 3] % =
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2:5% 2 ( Continued Tab. 2)
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