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Iso-ochracinic acid (1) has recently been isolated' from Alternaria kikuchiana, a parasitic 

fungus which causes black spot disease in Japanese pears. The occurrence of such phthalides in 

nature is rare2 and little is known of their biological role. We now wish to report a total 

synthesis of (1). 

(4) 

In earlier studies, 394 it has been shown that alkoxycarbonylmethylidene phthalides and buteno- 

lides are readily available in high yield by a Wittig reaction between 
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4.12 (:CHC02Bz), 4.72 (.CH2Ph) and 6.00 (OMe). Although an unambiguous assignment of structure 

was not possible from these data, it was suspected that this was the 3-(L)-7-methoxyphthalide (4) 

on the grounds of the close similarity of its n.m.r. spectrum to isomer (3), and by contrast to 

the third isomer B, (49X), which had m.p. 138-139', vmax (CHCL3) 1778, 1738 and 1660 cm-', T 

(CDC!Z3) 2.38-2.74 (m, 7H), 2.84 (dd, J = 8.5 and ca lHz), - 3.78 (:CH C02BZ), 4.75 (CH2Ph) and 

6.08 (OMe). The‘ latter isomer was tentatively assumed to be the 3-(Z)-4-methoxy isomer (5); 

presumably the fourth possible isomer, the 3-@)-4-methoxy-, is not formed due to excessive 

steric interaction with the methoxy group. 

(5) 
Each isomer was then hydrogenated (10% Pd-C; MeOH) until two equivalents of hydrogen were 

adsorbed. Isomers A and C gave the e compound, (6), (90%) m.p. 197-198', vmax (CHCE3) 1760 

and 1720 cm -l, which had r (CDCE3-(CD3)2CO) 2.32 (t, J = 8Hz), 2.86 (d, J = 8Hz), 2.97 (d, J = 

8Hz), 4.20 (t, J = 7Hz), 6.01 (OMe) and 7.14 (d, J = 7Hz), thus confirming the structure of C as 

(4). These data are closely similar to those reported for iso-ochracinic acid.' By contrast, 

hydrogenation of isomer B(5) gave a compound which was clearly different; it had m.p. 209-210°, 

V max (CHC!Z3) 1778, and 1726 cm-', T(CDC~,-(CD~)~CO) 2.30-2.85 (m, 3H), 4.15 (dd, J = 8 and 3Hz), 

6.06 (OMe), 6.70 (dd, J = 17 and 3Hz) and 7.45 (dd, J = 17 and 8Hz). These data confirm struc- 

ture (7) for this compound, the n.m.r. data indicating that free rotation of the carboxylic acid 

side chain is hindered by the proximity of the 4-methoxy group. 

Final conversion of (6) to iso-ochracinic acid was achieved in moderate yield by demethylation 

with boron tribromide at -70°, to give (l), m.p. 159-160°, identical (m.p., u.v., n.m.r.) to the 

data recorded' for (1). 

It is interesting to note that the reaction between phthalic anhydride itself and alkoxycarbon- 

ylmethylenetriphenylphosphoranes leads exclusively to the (&) isomer3. It has been proposed3 that 

this is due to a favourable interaction between the ester carbonyl group and the aromatic ring. 

Presumably, with 3-methoxyphthalic anhydride, this is less favourable due to the greater electron 

density caused by the methoxy substituent. Furthermore, the 3-methoxy substituent induces attack 

by the phosphorane predominantly (ca 5:4) at the more hindered carbonyl of the anhydride. This - 

could possibly be due to an attractive interaction between the phosphonium cation and the n- 

electrons of the aromatic methoxyl group. The factors governing the site of attack and the pro- 

duct stereochemistry are at present under investigation. 
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