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Abstract: Four 1,4-benzodioxane neolignans were first synthesized from pyrogallol, in which the 
Claisen rearrangement was used to afford three important C6-C3 units. 
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During the last years, 1,4-benzodioxins and 1,4-benzodioxanes have attracted 
considerable interest, mainly due to their very interesting biological activities. Some of 
them act as α- or β-blocking agents and could be used in antidepression or 
antihypertension therapy1. Others exhibit antihyperglycemic properties2, or could act as 
inhibitors of 5-lipoxygenase3. Moreover, these compounds could also be used for useful 
synthetic transformations4. While there are many synthetic methods for the synthesis of 
1,4-benzodioxines5, the synthetic routes to the neolignans which have 
4-hydroxy-3,5-dimethoxy aryl groups have not been reported, because it is difficult to 
synthesize the C6-C3 units of 4-hydroxy-3,5-dimethoxy aryl group. Herein, we developed 
a facile synthetic route to (±)-Eusiderin K, (±)-Eusiderin J6, (±)-Eusiderin E7 and 
(±)-Eusiderin F8, in which the Claisen rearrangement reaction was used to afford the 
4-hydroxy-3,5-dimethoxy aryl group (5) and 3,4-dihydroxy-5-methoxy aryl group (9). 
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 As shown in the scheme I, pyrogallol was easily converted into trimethyl 
pyrogallol 2. Treatment of 2 with ZnCl2 and propionic acid gave 2,6-dimethoxy phenol 3 
in 81% yield. Compound 4, readily available in near quantitative yield by the reaction of 
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3 with allyl bromide, was submitted to a Claisen rearrangement in a sealed tube to give 5 
in >99% yield. Compound 5 was treated with PdCl2 in methanol to afford compound 6 in 
88% yield.  
 

Scheme I 
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Reagents and Conditions: i: KOH, (CH3)2SO4 98%; ii: ZnCl2, propionic acid, reflux 81%; iii: 
K2CO3 Allyl bromide 98%; iv: Claisen rearrangement >99%; v: PdCl2 methanol 88%; vi: 
Na2B4O7⋅10H2O, K2CO3, (CH3)2SO4 85%, vii: Ag2O, benzene/acetone (5:1, v/v), 40%; viii: KOH, 
CH3I, acetone, 95%. 

 
 Synthesis of the other two units 9 and 10 also began from pyrogallol, which was 
selectively protected by (CH3)2SO4 and then treated with Na2B4O7⋅10H2O to afford 
compound (7). 7 was converted into compound 8 and 9 in high yield by the same 
approach like 5 and 6. 
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 Compounds 6 and 9 were converted into (±)-Eusiderin K9 with silver oxide as a 
oxidizing reagent. Then (±)-Eusiderin K was protected by CH3I in a base condition to 
afford (±)-Eusiderin J10. 
 The procedures of synthesis (±)-Eusiderin E11 and (±)-Eusiderin F12 were the same 
as that of (±)-Eusiderin K and (±)-Eusiderin J. 
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