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Abstract: Nordihydroguaiaretic acid (NDGA) has been synthesized in nine steps from piperonal 
using Stobbe condensation as the key step with high yield.  By this approach, five relative natural 
products were obtained. 
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Nordihydroguaiaretic acid (NDGA) is a phenolic lignan found in the resinous exudations 
of many plants.  This lignan is associated with a wide range of pharmacological 
activities, including the inhibition of the herpes simplex1, HIV2, and the naturally 
occurring antioxidation3.  
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i) a: EtONa, diethylsuccinate, reflux, 4h; b: H2O, NaOH, reflux, 2h, 90%; ii) EtOH, C6H6, reflux, 
24h, 87%; iii) a: EtONa, piperonal, 0°C, 24h; b: H2O, NaOH, reflux, 2h, 82%; iv) EtOH, C6H6, 
reflux, 36h, 87%; v) H2, Pd/C (10%), 99%; vi) LiAlH4, THF, reflux, 4a:4b (2:1), 92%; vii) TsCl, 
pyridine, CH2Cl2, 5, 56%, 6, 40%; viii) LiAlH4, THF, reflux, 90%; ix) a: PCl5, CCl4, reflux, 10h; b: 
H2O, reflux, 16h, 73%. 
 
Several synthetic methods of NDGA have been reported in the literatures4, 5, 6, but all 
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involve low yield reactions, expensive starting materials and reagents or produce a 
mixture of one and other stereoisomer.  In this paper, we wish to report a simple, novel 
and stereoselective route to the synthesis of NDGA.   

In Scheme 1, the approach used piperonal as the starting material, two Stobbe 
condensations as the key steps to give diester 3.  This diester 3 was followed by 
hydrogenation and reduction with LiAlH4, to result a mixture of diols ( )4a and ( )4b 
(about 2:1).  Racemate 4a isolated by column-chromatography was converted to the 
corresponding toluenesulfonyl ester 5.  Simultaneously, tetrahydrofuran derivative 
( )6 was obtained.  Compound 5 was reduced to ( )7 with LiAlH4 in THF, and then 
methylene groups of 7 were removed to provide ( )NDGA 8 as threo isomer.  

This way offers many possibilities to synthesize a wide variety of derivatives of 
NDGA 8 and five natural products 4a, 4b, 6, 7, 8 were obtained.   
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