Rhizoctonia

21

Carroll [11]

Stone

[12]

[10]

[10]

(pathogenic  fungi)



Wilson [13]

(latency period)

Hirsch Braun [14]

Bills [15]
parasitism, commensalisms mutualism
Petrini [16]
(Mycorrhizal fungi)
[17]
Epichole typhina Festuca rubra Atkinsonella hypoxylon

Danthonia spicata 2



2.2

2 [1g]

2.2.1  Clavicipitaceous grass endophyte

Clavicipitaceae

Vogel [19]
(Lolium  tumulentum L)
Poaceae (Sedge) Cyperaceae
(Rush) Jancaceae [20] 80

2.2.2 Non-Clavicipitaceous grass endophyte

Clavicipitaceae Ascomycota, Deuteromycota,
Zygomycota Basidiomycota
70 15
[18]

* =1 tu



2.3
[16]
[21] (intercellular spaces)
(stem) (baric) (xylem)  (leaves) (petioles)  (root)
(seed) (21
mutualistic, symbiotic commensal
[21,22]
[21,2324] ( 22)
[22]
(
) Acremonium
sp. indole alkaloid
Pestalotiopsis  microspora
Florida torreya glucoside !
phytotoxic  compound
Acremonium sp. Taxus bacata leucinostatin A
Oomycetes (Water molds) [22]
2.4 [25]
L
2.
3,
4,
]
5,



Appressorium,:—-—-'* sl T,
at entry point TEpodcrmisT

Interceliular
|mracollulav : Hypodemns , hypha in air
hyphae N channol

| /\I T@\ Arbuscules

m.c./"\]/ f;;, V“'—a-/

2.1

() (intercellular space)

()

()

( - http:/lwww.uark.edU/depts/agronomy/west/3113/lec.endophyte.html)
Vi
Symbiont
(endophyte) ek

in seed
Symbiont in
/\ seedling

5

Symbiont
grows in
ovaries of the
grass flower

2.2
( : http:/lwww.ca.uky.edu/agcollege/plantpathology/schardl/symbiosis.htm)


http://www.uark.edU/depts/agronomy/west/3113/lec.endophyte.html
http://www.ca.uky.edu/agcollege/plantpathology/schardl/symbiosis.htm

2.5
|
25.1 (Anticancer Agents)
Taxol [4,26] paclitexel
(- 23)
Taxol Taxomyces andreanae
(Taxus brevifolia)
P-388, P-1534 L-1210 murine leukemia
Walker 256 carcinosarcoma — sarcoma 180 [4]
Pestalotiopsis micospora Taxus
wallachiana) ~ Tubercularia sp. TES (Taxus mairei)
Taxol [3]

2.3 Taxol



252 (Antimicrobial Agents)
Cryptosporiopsis  cf.
quercina Tripterigeum wilfordii
Cryptocandin [27]  ( 2.4)
Sclerotinia  sclerotiorum Botrytis cinerea
Cryptocandin [27]
OH

3.4-Dihydroxy-homotryosine

4-] Hydmxypml in¢e

OH
N

3-Hydroxy-4-hydroxy OH

methyl-proline 4.5-Dihydroxy
omithine (o]

(CHp) 4 Palmitic acid

2.4 Cryptocandin

Hormonema
Khamfrefungin Candida albicans, Cryptococcus neoformans
Saccharomyces cerevisiae  [28] Muscodor  albus Cinnamomum
zeylanicum Xylariaceae Volatile

compounds [29,30]



10

253 0 0 ™ (Antioxidant Agents)

Pestalotiopsis  microspora Terminalia
morobensis [31]
Isopestacin [32]  Pestacin [33]
(25 Isobenzofuranone Isobenzofuran
[34]
OH
O Ho
H,C N
HO I G
(n.)
2.5 (.) Isopestacin (.) Pestacin
254 (Antiviral Agents)
Cytonic acidsA B
Solid-State Cytonaema  sp.
Quercus  sp. human cytomegalovirus
(hCMV) [35](  26)
R2
R1
o)
0
O
)
O
OH
OH
HO OH

cytonic acid A R1= Et, R2=H
cytonic acid B R1= H, R2= Et

2.6 CytonicacidA B



255 (Immunosuppressive Agents)

Subglutinol A B(  2.7)
Fusanum subglutinans T. wilfordii
Immunosuppression
antimetabolites, antitymphocyteserum specific antibody [36]

CHj,
CH,
0.
2.7 Subglutinol A
256 (Antitumor Agents)
Aspergillus  parasiticus
(Redwood) Sequoiatones A B ( 298
[37]
25.1 (Phytotoxicity Agents)
Leucinostatin A ( 2.9)
Acremonium  sp. (Taxus baccata)

[38]



2.8 (.) Sequoiatones A () Sequoiatones B

H CH COCH C(HOJHCH C
3 2 2 2
OH
ONH 0
N

CONH CONH
NH
N _~NHCO NHCO
0
co
NH

7\ NMe_
CONH /\/CONH <

2.9 Leucinostatin A



258 ! (Cytotoxicity Agents)

P. microspore Torreya taxifolia
Torreyanic acid ( 2.10) Quinone dimer
[39] Fusarium  sp. Oxydendron  arborcum
Fusaricide (  2.11) Pyridine alkaloid

[40]

2.10 Torreyanic acid

2.11 Fusaricide



14

259 (Neurotoxicity Agents)

Ergot alkaloid (  2.12)
Neotyphodium coenophialum  Clavicaeps purpurea Festusa
arundinacea  Zizinia aquqtica [41-43]

Ergotamine [R,] = Me, [RJ = PhCH2
Ergosine [R] = Me, [RJ = i-Bu
P-Ergosine [RJ = Me, [RJ = sec-Bu
Ergovaline [R] = Me, [RJ = i-Pr
Ergostine [R,] = Et, [RJ = PhCH2
Ergoptine [R,] = Et, [RJ = i-Bu
P-Ergoptine [R)] = Et, [RJ = sec-Bu
Ergonine [R] = Et, [RJ = I-Pr
Ergocristine [R,] = I-Pr, [RJ = PhCH2
a -Ergocryptine [R,] = I-Pr, [RJ = i-Bu
p- Ergocryptine [R)] = i-Pr, [RJ = sec-Bu
Ergocomine [R,] =[RJ = I-P

212 Ergot alkaloid



andreanae

—
o

21

2.1
[42]
(Alkaloids)
(Steroids)
(Terpenoids)
(Isocoumarin derivatives)
(Quinones)
(Flavonoids)
(Phynylpropanoids)
(Peptides)
(Phenol and phenolic acid)
(Aliphatic compounds)

Taxol [4,26] Taxomyces
(Taxus brevifolia)



10.

11.
12.
13.
14,

21

1,3-Odwrans-p-coumaroylglycerol
|,2-Odi-fran.s-p-coumaroylglycerol
Chokorin
Trans-p-coumaric acid
Cis-p-coumaric acid
p-hydroxybenzoic acid
p-hydroxyphenylacetic acid
tyrosol
1(10->6)abeo-ergosta-5,7,9,22-tetraen-
3a-ol

L-671,329

Heptedic acid
Heptedic acid chlorohydrin
Hydroxyheptedic acid
Rugulosin

Epichole typhina

Epichloe typhina

Cryptosporiopsis sp.

and Pezicula sp.
Phyllostica sp.

Hormonema sp.

Phleum pratense

Phleum pratense
Pinus sylvestris and

Fagus sylvatica

Abies balsamea and
Picea rubens

Antifungal
Antifungal
Antifungal
Antifungal

Antifungal

Toxic to spruce budworm

[44]

[44]

[49]

[46]



15.

16.

17.

18.
19.

21 ()

3-hydroxy-9-oxo-4-tetradecyl-5-oxa-1-
azabicyclo[4.3.0.Jnonane-2-methanol
3-hydroxy-9-oxo-4-(4£-tetradecenyl)-
5-oxa-I-azabicyclo[4.3.0.Jnonane-2-
methanol

Taxol

Ergobalansine
Ergobalansinine

Epichloe typhina

Taxomyces andreanae
Pestalotiopsis
microspora
Pestalotiopsis
microspora
Tubercularia sp.
Aspergillus niger
Balansia obtecta
Balansia cyperi

Phleum pratense

Taxus brevifolia
Taxodium distichum
Taxus wallachiana
Taxus mairei

Taxus chinensis

Cenchrus echinatus

Against Cladosporium
herbarum

Anticancer and antifungal

[47]

[4, 26, 48-53]

[54]



20.
21,
22,
23.
24,
25,
26.
21.
28.
29.
30.
3L
32.
3.
34.

21 ()

Paspalitrem A
Paspalitrem C
Lysergic acid amide
Ergonovine
Isolysergic acid amide
Ergonovinine
Lolicine A
Lolicine A 11-O-propionate
Lolicine B
Lolicine B 11-O-propionate
Lolitrem B
Lolitrem F
lolitrem H
31-ep/-Lolitrem B
31-¢p/-Lolitrem F

Phomapsis sp.

Acremonium sp.

Acremonium lolii
Neotyphodium lolii

Cavendishia
pubescens

Achnatherum
Inebnens

Lolium perenne

, 4

Causative agent

Drunken horse grass

Tremogenic
mycotoxin

[42]

[55,56]

[57-50]



3.
36.
3.
38.
3.
40.
41.
42,
43.
44,
45,
46.
41,
48.
49,

21( )

Lolitriol
Lolitriol 10-0-propionate
Lolitrem N
LolitremN 10-0-propionate
31-epj-LolitremN
31-epz-Lolitrem F 10-O-acetate
Paspaline B
Terpendole E
Terpendole F
Terpendole G
Terpendole M
Terpendole C
Paspaline
13-Desoxypaxilline
Paspalinine

Acremonium loin
Neotyphodium loin

Acremonium loin

, Tremogenic
Lolium perenne , [57-59]

mycotoxin

, Tremogenic
Lolium perenne _ [57-59]

mycotoxin



50.
5L
52.
53.
54,
9.
56.
57.
58.
59.
60.
61.
62.
63.

21 ()

14a-Hydroxypaspalinine
lolitrem H
Paspalicine
Paspalinine
a-Paxitriol
Lolinine
Loline
IV-formylloline
IV-methylloline
W-Acetylnorloline
5,6-dehydro-A-acetylloline
Ergine
Aci-ergovaline
Didehydroergovaline

Acremonium loin

Acremonium sp.
Neotyphodium spp. and
Epichloe spp.
Neotyphodium uncinatum

Neotyphodium
coenophialum

: Tremogenic
Lolium perenne _
mycotoxin

Festuca argentina
Argyreia mollis _
2 Toxic to livestock

Festuca pratensis

Festuca

_ Drunken horse grass
arundinacea

[57-59]

[60-62]

[41,42]



«aiGwtiurutHutaiMa

luirmiAGUtnit-imij} RiduwrtATQH

64.

65.

66.

67.
68.

69.
10.
11,

21 ()

Peramine

Phomodiol
Altersolanol A
2-hydroxy-6-methylbenzoic acid
a-ergocryptine
a-ergocryptinine
Pestalopyrone

Hydroxypestalopyrone
Pestaloside

Acremonium loin
Phomopsis spp.

Phoma sp.

Claviceps zizaniae

Pestalotiopsis microspora

Lolium perenne
Salix spp.

Taxus wallachiana

Zizinia aquatica and
z.palustris

Pestalotiopsis
microspora

Resistant to argentine
stem weevil
Antifungal

Antibacterial

Drunken horse grass

Antifungal

[43]
[63]

[22, 64]

[43]

[36]



12.
13.
14,

15.
16.

1.

18.

21 ()

(R)-mellein
(—)-mycorrhizin
2-methoxy-4-hydroxy-6-
methoxymethyl-benzaldehyde
(+)-cryptosporiopsin
4-cpj-ethisolide

Phomopsichalasin

(3/7,45,4ai?)-4,8-Dihydroxy-3-methyl-
3,4,4a,5-tetrahydro-1H-2-benzopyran-

1-one

Pezicula sp.

Phomposis sp.

Conoplea elegantula

_ Antifungal, algicidal
Fagus sylvatica L [21]
and antibacterial

Salix gracilostyla

Antifungal 65
var. melanostachys . [65]

) : Toxic to spruce
Picea mariana [66]
budworm cells



19.

80.

8l.

82.
83.

84.

85.

21( )

(3JR,4i? 4ai?)-4,8-Dihydroxy-3-methyl-3,4,4a,5-
tetrahydro-1H-2-benzopyran-1-one
(3/?,4aS,8'S" 8ai?)-8-Hydroxy-3-methyl-
3,4,4a,5,6,7,8,8a-octahydro-IH-2- benzopyran-1-one
(3R,4iS',6R)-3,4,40t,5,6,7-Hexahydro-4,8-dihydroxy-3-
methyl-1H-2-benzopyran-1-one
Ramulosin Conoplea
(372,6/?)-3,4,4a,5,6,7-Hexahydroxy-6,8-dihydroxy-3- elegantula
methyl-1H-2-benzopyran-1-one
(3R4R, 4a/? 6R)-4-Dihydroxy-6,7-epoxy-3,4,4a-
5,6,7,hexahydro-1H-2-benzopyran-1-one
(3R,45)-3,4-Dihydro-4 8-dihydroxy-3-methyl-IH-2-
benzopyran-1-one

Picea mariana

Toxic to spruce
budworm cells

[66]



86.

87.

88.

89.

90.

91.

92.

93.

94.

21( )

4-Hydroxy-3-methyl-2-
oxabicyclo[3.3.1] non-6-one
9a-hydroxy-1,8(14), 15-
Isopimaratrien-3,7,11-trione
9a-hydroxy-1,8(14),15-
Isopimaratrien-3,11-dione
Subglutinol A
Subglutinol B
Torreyanic acid
L-755,807

Oreganic acid

2p-Hydroxydimeninol

Conoplea elegantula

Hormononema
dermatoides and
Phyllosticta sp.
Fusarium subglutinans
Pestalotiopsis microspora
Microsphaeopsis sp.

Unidentified endophytic
fungus (MF 6046)
Pestalotiopsis sp.

Picea mariana

Abies balsamea

Tripterygium
wilfordii
Torreya taxifolia
Prosopsis
glandulosa

Berberis oregana

Taxus brevifolia

Toxic to spruce
budworm cells

Toxic to spruce
budworm cells and
larvae

Immunosuppressive
agents
Cytotoxic
Bradykitm binding
inhibitor

FPTase inhibitor

No data

[66]

[67]

[36]
[36]

[39]

[68]

[69]



21 ()

95. Fusanside Fusanum sp.

9. Khafrefungin No data

5-Hydroxy-2-(1'-0x0-5'"-methyl-4'-
hexenyl)benzofuran
5-Hydroxy-2-(T-hydroxy-5'-methyl-4'-
hexenyl)benzofiiran

Endophyte strain #4GP4C2

99. Pestalotiopsin A

100. Pestalotiopsin B .
o Pestalotiopsis spp.

101, Pestalotiopsin ¢

102. Humulene derivative

Oxydendron
arboreum

No data

Gaultheria
procumbens

Taxus brevifolia

Antiviral
Antifungal
Antitumor
Antifungal
Inhibit the synthesis
of sphingolipids

Toxicity to spruce
budworm

No data

[40]

[70]

[71]

[72]



103.

104,

105.
106.
107.
108.

109.
110.
111.

112.

21 ()

Leucinostatin A

Oxysporidinone
Tricin
Tricin-7-0-p-D-glucopyranoside
Isoorientin
Tricin-7-0-[a-L-rhamnopyranosyl( -
6)- p-D-glucopyranoside

Geniculol

Cytochalasin F
Herbarulide

Cryptocandin

Acremonium sp.

Fusarium oxysporum

Neotyphodium typhnium

Geniculosporium sp.

Pleospora herbarum
Cryptosporiopsis cf.
querina

Antifungal and

Taxus baccata ,
anticancer
Unidentified Antifungal
Against mosquito
Poa ampla
larvae
Teucnum Inhibitor of
scorodonia photosynthesis
Medicago lupulina No data
Pezicula . .
, Antioomycotic
cinnamomea

[38]

[73]

[74]

[79]
[76]

[27]



113.
114,
115,
116.
117.
118.
119,
120.
121.
122.
123.
124,

125.

126.

21 ()

Sequoiatone A
Sequoiatone B
Sequoiatone C
Sequoiatone D
Sequoiatone E
Sequoiatone F
Sequoiamonascin A
Sequoiamonascin B
Sequoiamonascin C
Sequoiamonascin D
Cytoskyrin A
Cytoskyrin B

CR317

Cryptocin

Aspergillus parasiticus

Cytospora sp.

Fusarium sp.

Cryptosporiopsis cf.
(uerina

Sequoia
sempervirens

Conocarpus erecta

Selaginella
pallescens
Tripterygium
wilfordii

Antifungal,
Antitumor and
Cytotoxic to brine

shrimp
[37,77, 78]

No data
[79]
Against Candida a0
albicans 0]

Antifungal

[81]



127.

128,
129,
130.
131,
132.
133.
134,
135,
136.
137.
138.
139,
140.

21( )

Collectotric acid

22-0xa-[12]-cytochalasin 1
22-0xa-[12]-cytochalasin 2
22-0xa-[12]-cytochalasin 3
22-0xa-[12]-cytochalasin 4
Cytochalasin E
Cytonic acid A
Cytochalasin B
Indole-3-acetic acid
Indole-3-ethanol
Methyindole-3-carboxylate
Indole-3-carboxaldehyde
TV.A'-diacetamide
Cyclonerodiol

Collectotrichum
gloeosporioides

Rhinocladiella sp.

Cytonaema sp.

Epichloefestucae and
Neotyphodium
tembladerae

Artemisia annua

Tripterygium
wilfordii

Quercus sp.

Festuca rubra
Poa ampla

Antibacterial

Cytotoxic

Inhibitor of hCMV
protease

Antifungal

[62]

[63]

[35]

[64]



141,
142,

143,
144,
145,

146.

147,

148.

149,

150.

151,

21 ()

Ergosterol
3p-5a,6 p-trihydroxyergosta-7,22-diene
3P-hydroxy-ergosta-5-ene
3-0x0-ergosta-4,6,8(14),22-tetraene

3P*hydroxy-5a,8a-epidioxy-ergosta- Collectotrichum sp.

6,22-diene
3p-hydroxy-50c,8a-epidioxy-ergosta-
6,9(I1),22-triene

3-0X0-ergosta-4-ene
3p-5p-dihydroxy-6p-acetoxy-ergosta-
7.22-diene
3p-5a-dihydroxy-6 p-phenylacetyloxy-

Collectotrichum sp.

ergosta-7,22-diene
6-isoprenylindole-3-carhoxylic acid

Artemisia annua

Artemisia annua

No data
No data
Antifungal
Antifungal
No data

No data
No data
Antifungal

Antifungal

Antifungal

[l

[l



152,

153,
154,
155.
156.
157.
158.
159,
160.
161.
162.
163.
164.
165.

21 ()

Guanacasterpene

Preussomarin G
Preussomarin H
Preussomarin |
Preussomarin J
Preussomarin K
Preussomarin L
Microcarpalide
Nomofungin
Phomopxanthone A
Phomopxanthone B
Dicerandrol A
Dicerandrol B
Dicerandrol C

Unidentified St CR 115.

Mycelia sterilia

Endophyte strain 112/13

Unidentified

Phomopsis sp.

Phomopsis longicolla

Daphnopsis
americana

Atropa belladonma

Ficus microcarpa
Ficus microcarpa

Tectona grandis

Dicerandra
frutescens

Antibacterial

Antimicrobial

Antimicrofilament
Antimicrofilament

Vitro antimalarial, and
cytotoxicity

Antibiotic and
cytotoxic

[79]

[85]

[86]
[87]

[88]

[63]



166.
167.
168.
169.
170.
171,
172.

173.

174,

175,

21 ()

Ambuic acid

Jesterone
Hydroxyjesterone
Meroterpene A
Meroterpene B
5-(£)-but-2-enylidene-3-propyl-5H-
furan-2-one

5-(£)-but-2-enylidene-3(E)-propyl-5H-

furan-2-one

5-(£)‘buta-,3dienyl-3(E)propeyl-5H-

furan-2-one

5-CE)-but-3-eny1-3(E)-
propeyldihydrofuran-2-one
(-)-Pregaliellalactone

Pestalotiopsis spp. and
Monochaetia sp.

Pestalotiopsisjesteri

Pénicillium sp.

Galiella rufa
Sarcosoma latahensis
Urnula helvelloides
Sarcosoma coryneoidea

Taxus sp.

Fragraea hodenii

Melia azedarach

Cistus salvifolius

Antifungal

Antimycotic

Antibacterial

No data

[6]

[6]

[89]

[90]



176.

177,

178.

179.

180.

181,

182.

183,
184,

185.

21( )

(+)-Deoxygalliellactone
(-)-Galliellactone
6-Pentyl-4-methoxy-6-pyran-2-one
6-(L-hydroxypentyl)-4-methoxy-6-
pyran-2-ong

Napthalene
Isopestacin

Brefeldin A
annuleng

Lepidimoide

Pestacin

Galiella rufa
Sarcosoma latahensis
Urnula helvelloides
Sarcosoma coryneoidea

Cistus salvifolius

. Paullinia

Muscodor vitigenus .
paulliniodes
L Terminalia
Pestalotiopsis microspora .
morobensis

Taxus mairei and
Torreya grandis
Eucryphia cordifolia
Abelmoschus
esculentum

Paecilomyces sp. and
Aspergillus clavatus
Gliocladium sp.

Collectotrichum sp.

Pestalotiopsis microspora  Rainforest plant

No data

Insect repellent

Antimycotic

Cytitoxicity
antimycotic
No data

Antifungal and
antioxidant

[90]

[91]

[31]

[92]
[93]

[94]

[33]



186.
187.
188.
189.

190.

21 ()

1893A
18938

7-Butyl-6,8-dihydroxy-3(R)-pent. 1. -

enyisochroman. :-one

7-But-15-enyl-6,8-dihydroxy-3(71)-

pent. .. -enylisochroman. : -one
7-Butyl-6,8-dihydroxy-3(7?)-
pentylisochroman. : -one

Endophytic fungus
(No. 1893)

Geotrichum sp.

Kandelia candel

Crassocephalum
crepidioides

No data

Antimalanal,
antituberculous, and
antifungal

[95]

[96]



34

2.6
Croton oblongifolius (  2.13)
Croton Euphorbiaceae [97]
(Croton argyratus BI. Croton dodupensis Gagnep)
(Croton cumingii Arg., Croton cascarillodes Raeusch Croton joufra Hoss)
(Croton hutchinsonianus Hoss) (Croton columnaris Airy) (Croton
sublyratus Kurz, Croton longissimus Airy Croton joufra  Roxb.) (Croton
robustus Horz. Croton siamensis Craib) |
2.1 [97-99]
50
510
X 116 A
136 122
5 P
2 3 1
(2B
( ) )



3

28 [99-100]

2.13 Croton oblongifolius ( .) ()

X "\nxim
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2.9

crotocembraneic  acid neocrotocembraneic  acid [101]
labda-7,12(E), 14-triene-17-al,
labda-7,12(E),14-triene-17-ol labda-7,12(E),L4-triene-17-0ic acid [102]
2 labda-7,13(z)-diene-
17,12-olide labda-7,13(Z)-diene-17,12-olide-5-0l 2
(9-20-benzyloxyhardwickiic acid hardwickiic acid [103]

4 (-)-pimara-9(l 1),15-diene- 19-0ic acid, (-)-
pimara-9(11), 15-diene-19-0l(2E 7€, LIE)-1-isopropyl-1,4-dihydroxy-4,8-dimethylcyclotetradeca-
2,1,1 |-triene-12-carboxylic acid methyl-15,16-epoxy-12-0X0-3,13(16), 14-clerodatriene-
20,19-0lide-17-o0ate [104]

3 3-acetoxy-labda-8(17),12(£)-triene-2-0l, 2-acetoxy-lahda-8(17),12(E)-triene-3-ol
labda-8(17),12(£)-triene-2,3-diol [105]

9 Cembrane diterpenoids,
Cleistanthane  diterpenoids, Clerodane diterpenoids, Halimane diterpenoids, Pimarane
diterpenoids, Labdane diterpenoids, Kaurane diterpenoids, Trachylobane diterpenoids
Abeitane diterpenoids Triterpenoid, Steroids, Steroid
glucosides, Coumarins Miscellaneous
2.2
2.15



12.

13.

14,

2.2 Croton oblongofolius

Diterpenoids

1. Labdane Diterpenoids

labda-7,12(E), 14-triene
labda-7,12(E), 14-triene-17-al
labda-7,12(E), 14-triene-17-ol
labda-7,12(E),14-triene-17-oic acid
ent-s (17), 12(E), 14-labdatriene-Is -oic acid
12,15-epoxy-8(17),12,14-labdatriene
lahda-7,13(z)-diene, 12-olide
labda-7,13(z)-diene, 12-olide-16-ol
2-acetoxy-labda-8(17), 12(E), 14-triene-3-ol
3-acetoxy-labda-8(17), 22(E), 4-Inenc-2-ol
labda-s (17), 12(£),14-triene-2,3-diol
12(E), 14-labdadiene-7,8-diol
s -acetoxy-12(E), 14-labdadiene-7,8-diol

12(is),14-labdadiene-6,7,8-triol

[106]

[107]

[107]

[103]

[108]

[109]
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15.

16.

17.

18.

19.

20,

22,

23.

24,

22 ()

mdorellol

(55,85,9S, 104, 135)-8,13-epoxylabda-
| 14-diene-3-one

(55,55,95, 10R, 125, 135)-8, 13-epoxy-12-
hydroxy-labda-1,14-diene-3-one

2. Clerodane Diterpenoids

(9-hardwickiic acid

1 |-dehydro(—-haidwickiic

(9-20 -benxyloxyhardwickiic acid

methyl-15,16-epoxy-12-0x03,13( 16), 14-
clerodatetraen-20,19-olide-17-oate

crovatin
croblongifolin

3. Pimarane Diterpenoids

oblongifoliol

38

[109]

[110]

[111]

[103, 112-114]
[1 11 ]
[1 12 ]
[103]

[104]

[115]

[108]

[116]

[112]



25.

26.

21.

28.

29.

30.

3L

32.

33.

34.

22 ()

19-deoxyablongifoliol

3-deoxyoblongifoliol

oblongifolic acid

ent-isopimara-7,15-dien

ent-isopimara-7,15-dien-19-aldehyde

19-hydroxy-ent-isopimara-7,15-dien
(9-pimara-9(11),15-dien-19-oic acid
(9-pimara-9(11), 15-dien-19-ol
4, Kaurane Diterpenoids
e«/-kaur-16-en-19-oic acid
. Cembrane Diterpenoids

crotoccmbraneic acid

[1:2, 116]
[117]
[12]
[118]
[12]
[119]
[106]
[i12]
[:2]

[119]

[104]

[107]

[113, 120]

3



3.

36.

3.

38.

39.

40.

41,

42,

43.

44,

22 ()

[120]

neocrotocembraneic acid

[1 20 ]
neocrotocembranal [121]
poilaneic acid [109]

(2EJE,11E) 1-isopropyl-1,4-dihydroxy-
4,8-dimetylcyclotetradeca-7,7,11-triene- [104]
12 -carboxylic acid

6. Cleistanthane Diterpenoids

3,4-seco-cleistantha-4(18),13(17),15-

triene-3-oic acid (144, 183
1. Trachylobane Diterpenoids
trachyloban-19-oic-acid [103]
8. Abeitane Diterpenoids
aheita-7,13-diene-3-one [114]
9. Halimane Diterpenoid
crotohalimaneic acid
12-benzoyloxycrotohalimaneic acid [122]

crotohalimoneic acid

40



45,

46.

47,

48.

49,

50.

22 ()

Triterpenoids
acetyl aleuritolic acid

Steroids

p-sitosterol

campesterol

stigmasterol

Steroid Glycosides

P-sitosteryl-3-O P'D-glucopyranoside

campesteryl-3-O- P-D-glucopyranoside

[123]

[116]
[124]
[:20]
[124]
[107]
[124]

[120]

[107]

[124]
[113]
[124]

[113]

41



5L

52.

53.

o4,

9.

56.

o1

stigmasteryl-3-O- P'D-glucopyranoside

Coumarin
1-hydroxy-6-methoxycoumarin (Scopoletin)
Miscellaneous

mixture of long chain aliphatic hydrocarbon

«VCx)
mixture of long chain aliphatic carboxylic acid
(Clg, C2-CN)
mixture of long chain alcohol
(@A c3c
6,10,14-trimethyl-2-pentadecanone

potassium chloride

[124]
[113]

[124]

[124]

[120]

[124]

[120]

42



43

Halimane Abietane

Labdane Pimarane

2.14
Croton oblongifolius



4

Kaurane

Cembrane

214 ()

2.10

Pénicillium sp., Phomapsis sp., Curvulana sp., Trichoderma sp., Bipolans sp.,
Cladosporium sp., Colletotrichum sp., Emericella sp.,  Fusarium sp., Lasiodiplodia sp.,
Pestalotia sp Tetraploa sp. Xylariaceae,
Coenomycetes, Hyphomycetes Mycelia stenlia

[+, 125-126] 23 2.15



ISR

© oo 7

2.3

lasiodiplodin
14-methoxy-tajixanthone-25-acetate
tajixanthone hydrate
4a,5-epoxy-7,22(£)-ergostadien-3(3-ol
bikaverin
fusaric acid
dehydrofusaric acid
« -O-methylbostrycoidin
folipastatin
unguinol

Lasiodiplodia theobromae
Emericella variecolor
Emericella variecolor

Gibberella moniliformis
Gibberella moniliformis
Gibberella moniliformis
Gibberella moniliformis
Gibberella moniliformis
Pénicillium sp.
Pénicillium sp.

[125]

[126]



46

lasiodiplodin

14-methoxy-taj ixanthone-25-acetate

0

tajixanthone hydrate 4a.,5-epoxy-7,22(E)-ergostadien-3[3-ol

dehydrofusaric acid fusaric acid

2.15



8-O-methylbostrycoidin

215 ()

unguinol

folipastatin

4
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