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Abstr~.  The first storeoselect/ve free radical coupling of a phenylproponoidic phenolic compound is 
reported. Tile oxidation of a el)ira1 ferulic acid amide to give dimeric benzofuranic neolignan is 
performed enzymatically using horseradish peroxidase as the catalyst. Emntiomeric excess in a 
biologically active compound with l~mylconmaran skeleton (1~-5 dimer) is thus obtained. 
© 1998 Elsevier Science Ltd. All rights reserved. 

Organic compounds obtained from radical coupling of phenylpropenoidic phenols have an important 

biological role. In fact, they constitute organic polymers such as lignin I, lignans 2, suberin 3 and algal cell wall 4. 

Moreover, the dilignol 3'-4-di-O-methylcedrusin is a wound healing agent and an inhibitor of  thymidine 

incorporation in endothelial cells 5 and dehydrodiconiferyl alcohol has a role in plant physiology 6. 

Unlike most biological oxidation, the bimolecular phenoxy radical coupling reaction is not under a 

strictly regio- and stereospeeifie control 7. This is due to the fact that phenoxy radicals are very persistent and 

the dimerization reaction is slow. Hence the stereogenic carbons formed in the oxidative phenol coupling 

reaction in vitro are racemic s. On the contrary, iignans are homochiral 2. The biosynthetic pathway to 

enantiopure lignans has been proposed quite recently. A protein isolated from Forsythia species is suggested 

to be responsible for the formation of enantiomeric pure pinoresinol from coniferyl alcohol 9. 

We recently reported that regio- and diastereoselectivity in the oxidative phenol coupling reaction may 

be obtained 1° using the horseradish peroxidase (HRP)-catalyzed oxidative coupling and hydrogen peroxide as 

the oxidant 11. This reaction takes advantage from mild reaction conditions and fast reaction rates. It is possible 

to enhance the selectivity of  this reaction by tuning the reaction pH and using the appropriate organic 

cosolvent, but stereoselection is not obtained under these conditions. The same negative result has been 

obtained using cyclodextrin as a chiral auxiliary I:. 

Here we report the I-IRP-eatalyzed enantioselective oxidative phenol coupling of a ferulic acid amide 

having the ethyl S-alaninate group as chiral auxiliary. 
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The starting material was prepared as follows: ethyI-S-alaninate hydrocloride 1 was transformed to 

ethyi-S-alaninate 2 with triethylamine and reacted in situ with an equimolecular amount of ferulic acid 3 in 

tetrahydrofuran (TI-IF)in the presence of dicyclohexylcarbodiimide (DCC) to give the amide 4 in 70% yield 

(Scheme 1). 
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The HPR-catalyzed oxidative phenol coupling was performed in a dioxane-aqueous buffer pH 3. The 

mixture of the two diastereoisomers 5 and 6 was obtained in 70% yield. 

Separation by silica gel flash chromatography, crystallisation and final purification by preparative RP- 

HPLC allowed to obtain the individual diastereoisomers which were charactedsed by IH-NMR, ]3C -NMR, 

UV, IR, MS 13. The diastereoisomeric excess in the reaction was evaluated by RP-HPLC analysis of the crude 

reaction mixturel4to be 65% 
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The absolute configuration of the two stereogenic carbons in the phenylcoumaran skeleton in the major 

diastereoisomer was attributed by hydrolysis with LiOOH in THF to give a crude mixture containing the 
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diacid 7 as the main product. Treatment of this mixture with diazomethane gave the diester 8 which was 

reduced with LiBI-L, to optically pure dehydrodiconiferyl alcohol 9. Comparison of this product by chiral 

HPLC l~ with authentical specimens of both enantiomers of dehydrodiconiferyl alcohol ~6 allowed to atlribute 

the absolute configuration 2S,3R. 

In summary, this is the first example of a bimolecular coupling reactions of phenoxy radicals to give 

phenylcoumarans with a significant enantiomeric excess. This result provides a whole new approach to the 

synthesis of valuable lignan structures. Studies are now in progress to obtain a higher enantiomeric excess. 
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