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While purifiyng on a Florisil column Fusicoccin A, the main phytotoxic 

metabolite of Fusicoccum amygdali Del. (0, a number of fractions giving 

a violet ferric chloride reaction were observed. From these fractions a 

white crystalline product, m.p. 126-1270, was isolated and shown to be 

5methyl&hydroxy~,&lihydro~~-methylisocoumarin (5-methylmellein), 

a new member of the small group of natural dihydroisocoumarins. The 

new metabolite, CIIH1203 (21, contains a phenolic hydroxyl group 

(positive ferric chloride reaction, formation of a monomethyl ether, 

m.p. 93”, and a monoacetate, m.p. 132”, batochromic shift of ‘Xmax 

from 323 mp to 343 rnp on addition of alkali to a methanolic solution (3), 

broad absorption between 27OO and 3200 cm -’ (6) which is absent in the 

monomethyl ether and in the monoacetate, and a lactone ( V max 1661 cm 
-1 

(7), positive hydroxamic acid test for the monomethyl ether at pH 9.0). 

The phenolic hydroxyl group must be peri to the lactone carbonyl, as 

shown by the shift of the CO band to 1697 cm 
-1 

in both the monoacetate 

and the monomethyl ether (9) and by the impossibility of preparing the 

last derivative with diazomethane. 

A further insight into the structure of the new metabolite 

was yielded by its NMR spectrum (10). This showed signals centered at 

6 1.53 (three protons; doublet; J = 6.3 c/set; CH-CE3), 2.19 (three 

protons ; singlet; aromatic CH >, 2.79(two protons; eight-line pattern of 
-3 
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an AB group of an ABX system; JAB=16.9; JAx=3.7; J Dx=ll.l c/set; 

CH-C_H2-Ar), 4.68 (one proton; complex pattern of the X proton coupled 

with an adlacent methyl group; 0-CH(CH )-CH$, 6.70 and 7.18 (two 

doublets of one proton each; ~=8.6 c/sec3 ; 2 H-Ar ortho to each other), _ 

10.98 (one proton; singlet which disappears on addition of D 0. intramo 
2’ - 

lecular h!fdrogen-bonded HO-Ar). Very similar spectra were obtained 

with the monomethyl ether and the monoacetate of the metabolite; of 

course, the HO-Ar signal was absent and peaks for CH 
-3 

0-Ar (three 

protons; singlet at 3.90 6 > or CH 
-3 

COO-Ar (three protons; singlet at 

2.32 s 1 uere present. The NMR spectrum of 8-hydroxy-6-methoxy-3,4- 

-dihydro-3-methylrsocoumarin (11) showed chemical shifts due to the 

0-CH(CH3)-CH2 group very close to those of the new metabolite; the 

signal of CO-Ar fell at 11.25. The substrtution pattern on the aromatic 

ring (hydroxyl group placed at position 8, i.e. @to the carbonyl group, 

and a methyl group either ortho or para to it> suggested by the above -- 

mentioned IR and NMR spectroscopic data, was further clarified by ne= 

gative Gibbs and Liebermann colour tests, indicating substrtution para 

to the phenolic hydroxyl group; this situation was corroborated by the 

low value of one of the aromatic protons, which must therefore be ortho 

to the hydroxyl group (12). 

The stereochemrstry of the asymmetric carbon atom at posi= 

tron 3 (13) was established by exhaustive ozonolysis of the metabolite in 

acetrc acLd solutton, followed by H202 treatment (15). As expected, 

p-hydrorybutyrrc acid was formed (paper chromatography inthe system 

2-butanone-acetic acid-water, 4: 1: 1, v/v/v); the actd was purrfied by 

partition chromatography on a Celite column (16)) its concentration de= 

termrned by trtratron wrth standard sodium hydroxide and the optical 

rotation measured m aqueous solution. [al 2 was -25.5” ; D-j?-hydroxy= 

15 
butyric acid IS reported (17) to have [b] D -25.3”. The formation of 

D-p-hydroxybutyric acid indicates the 3R configuratron for the metaboli 

te; this result together with the values of the coupling constants JAx=3.7 

and J,X-11.1 c/se=, consistent with 3(ax)4(eq> and 3(ax>4(ax> couplings 
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respectively, demonstrates that the 3R- methyl substituent is in the 

equatorial position. The same stereochemistry of the lactone ring has 

recently been demonstrated for ochratoxtns A, B and C, three inter- 

related dihydro-3R-methylisocoumarlns produced by Aspergillus ochra= 

ceous Wilh. (18), a fungus which also makes mellein (19). 

5-Methylmellein has no detectable phytotoxicity in vitro; it 

inhibits conidia germination in some fungi (20). 
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