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Abstract: A convencient and stereospecific synthesis of (Z)-benzylidenephthalides, including 
thunberginol F, from phthalides is described. 
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Several 3-benzylidenephthalides have been isolated from natural sources1-2.  Some of 
them are known to possess useful biological activity1 and are also valuable 
intermediates3 for the synthesis of naturally occurring biologically active compound. 

Most of the natural 3-benzylidenephthalides exist in the (Z)-configuration.  
Synthe-tic methods for construction of a 3-benzylidene-phthalide skeleton have been 
developed4.  Some of these methods for synthesizing highly oxygen-functionalized 
compounds seem to be impractical or fail to give satisfactory yield and other methods 
lead to a mixture of (E)- and (Z)- isomers.  Herein, we report a novel, general method 
for synthesis of (Z)-3-benzylidene-phthalides. 
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i)   LDA,THF then aromatic aldehydes,-78 ;   
ii)  p-TsOH,C6H6,reflux;  iii) BBr3,CH2Cl2,-78 -10  

 
2a-c was obtained from 1a-c in 71-86% yield.  Dehydration of 2a-c with p-TsOH 

provided 3-benzylidenephthalides 3a-c in 80- 95% yield.  The double bond of 3a-c were 
shown to be (Z)-configuration.  This was indicated by δH of the vinyl protons of 3a-c    
(δ 6.40, 6.37 and 6.35 ppm, respectively).  M. Watanabe et al.5 reported that the 
chemical shifts of the vinyl protons of unstable (E)-isomers of 3-benzylidenephtha-
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lides are shifted downfield from the corresponding stable (Z)-isomers.  The vinyl 
protons of (E)-isomers and (Z)-isomers of 3-benzylidenephthalides appear at about 
6.80 ppm and 6.35 ppm respectively.  In addition, demethylation of compound 3c with 
BBr3 led to form thunberginol F (3d), which was isolated from Hydrangea Dulcis 
Folium and has (Z)-configuation1.  This result confirmed that 3a-c were in the (Z)-
configuation6. 
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