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(+)-7-iso-jasmonate; (1 R, 2S)-( +)-3-oxo-2-(2Z-pentenyl)cyclopent-1-yl-propionic acid; (lS, 2S)-( +)-3-oxo-2-(2Z- 
pentenyl)cyclopent-I-yl-butyric acid. 

Abstract-Four cyclopentanoidal fatty acids were isolated from the fungus Botryodiplodia theobromae and identified 
as jasmonic acid-like substances. Their structures are (+)-4,5-didehydro-7-iso-jasmonic acid [(lR, 2S)-( +)-3-0x0-2- 
(2Z-pentenyl)cyclopent-4-en-l-yl-acetic acid], ethyl (+)-7-iso-jasmonate [ethyl (lR, 2S)-( +)-3-oxo-2-(2Zpenten- 
yl)cyclopent-1-yl-acetate], (lR, 2S)-( +)-3-oxo-2-(2Z-pentenyl)cyclopent-1-yl-propionic acid and (lS, 2S)-( +)-3-0x0- 
2-(2Z-pentenyl)cyclopent-1-yl-butyric acid. 

INTRODUCTION 

Botryodiplodia theobromae Pat. is a common tropical 
fungus known to produce several cyclopentanoidal fatty 
acids with plant growth regulating activities [ 1,2]. Major 
substances are (+)-7-iso-jasmonic acid (1) and (-)- 
jasmonic acid (5). Some other metabolites possessing the 
7-iso-configuration have already been described as (+)- 
11,12-didehydro-7-iso-jasmonic acid, (+)-9,10-dihydro- 
7-iso-jasmonic acid and cucurbic acid [2]. 

In continuation of the phytochemical investigation of 
this fungus we now report the isolation of four further 
compounds, one of which is new and the three others 
described for the first time as metabolites of Botryodiplo- 
dia theobromae. 

RESULTS AND DI!XXJSSION 

From a surface culture of Botryodiplodia theobromue 
three acidic substances and one neutral compound were 
isolated and after chromatographic purification by CC, 
TLC and HPLC, identified by GC-MS, IR, optical 
rotation and ‘H NMR, respectively, combined with 
chemical modifications. The acidic extract contained 
in low yields (+)-4,5-didehydro-7-iso-jasmonic acid (9), 
(lR,2S)-( +)-3-oxo-2-(2Z-pentenyl)cyclopent-l-yl-propi- 
onic acid (11) and (lS,2S)-( +)-3-oxo-2-(2Zpentenyl-) 
cyclopent-1-yl-butyric acid (12); the neutral compound 
was proved to be ethyl (+)-7-iso-jasmonate (2). 

The identity of 2 was confirmed by GC-MS and 
comparison with authentic (-)-6. The key fragment at 
m/z 173 (CM-OC,H,]+) represents the unique differ- 
ence to the mass spectrum of ll-methyl ester. Besides 2, 
compound 6 was present as indicated by GC, but its 
natural occurrence has to be doubted because possible 
isomerization of 2 to 6 could not be excluded. The 
unsaturated acid 9 is accompanied by 10 in the ratio 4: 1 
as shown by TLC. Hydrogenation of 9-10 with sodium 
borohydride, reducing both the keto groups and the ring 
double bonds, gave the four isomers 3, 4, 7 and 8 [S]. 

1 R' = 0, R' = H 
2 R’ = 0. R’ = &HI 

3 R’ = a-OH,B-H, i’= H 

4 R’ = a-H,f3-OH. R’= ii 

9 

R’ 

5 R’ = 0, R’ = H 

6 R’ = 0, R’ = &HI 

7 R’ = o-OH 8-H R’ = H . , 

8 R’ = a-H,&3-OH, R’= H 

IO 

11 n=2 
12 II=3 

13 n = 2 

14 n=3 

Catalytic hydrogenation of the methyl esters gave 9,10- 
dihydro-1 methyl ester and 9,10-dihydrod methyl ester 
[2,4,5]. Like 6, compound 10 might be an artifact 
originating from 9 by isomerization during the isolation 
procedure. 

In the mass spectrum of 11-methyl ester the fragments 
[M-(CH,),COOMe]+ and [M-C$Hs]+ indicate an- 
propionic acid side chain at C-l and a pentenyl side chain 
at C-2. The base peak at m/z 83 ([C,H,O]+) stems from 
the cyclopentanone ring [6]. The cis-configuration of 
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GC-MS under the following conditions: 80eV mass spectro- 
meter, glass column (1.80 m x 2 mm) containing 10% EG SS-X 
on Gas Chrom P (125-150pm), column temp. 175”, He 
lSml/min, R, (min) of the methyl esters: 1 12.6,3 15.8,4 13.8, 5 
10.3, 7 11.9, 8 11.8; steel column (1.50m x 2mm) containing 3% 
OV-225 on Gas Chrom Q (10&120mesh), column temp. 170 
(6min~200” (4”/min); He 17 ml/min, R, (min) of the methyl 
esters: 14.2,s 3.5,9 4.6,10 4.0, 11 7.0,12 9.4,13 6.1,14 8.3,9,10- 
dihydro-1 3.1, 9,10-dihydro-5 3.4; R, (min): 6 4.0, 2 4.6. 
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