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Abstract

A facile approach for the first total synthesis of naturally occurring geranylated flavanoids sepicanin A has been obtained with

total yield 16% starting from 2,4,6-trihydroxyacetophenone after four steps. The key step was the protic acids (HCl or p-TsOH)-

catalyzed benzopyrone formation in a protic polar solvent by deprotection and cyclization of chalcone in one step.

# 2011 Published by Elsevier B.V. on behalf of Chinese Chemical Society.
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Geranylflavonoids are a unique class of naturally products existed in various traditional medicinal plants, exhibiting

a wide range of interesting physiological properties such as hypotensive [1], antifungal [2], antibacterial [3,4], and

antitumor [5]. It was reported that prenylated flavanones and geranylflavanone showed a remarkably greater

bioactivities than the normal flavanones [6]. So this wide range of biological properties has stimulated interest in the

synthesis of naturally occurring geranylated flavonoids.

In continuation of our ongoing program on the studies of geranylated flavanoids in our laboratory [7–9], herein we

report a facile and efficient approach (Scheme 1) based on the protic acids (HCl or p-TsOH)-mediated benzopyrone

formation by cyclization chalcone in a protic polar solvent, as illustrated in the first total synthesis of the naturally

occurring C-6 geranylated flavanoids, (�)-sepicanin A (1).

Sepicanin A (Fig. 1) had been isolated from Artocarpus sepicanus Diels leaves and displayed a significant selective

antibacterial activity against methicillin-resistant Staphylococcus aureus (MRSA) with IC50 and MIC values of 1.4

and 2.9 mmol/L, respectively [11]. What is more, we found sepicanin A shown activity against s. aureus with MIC

values of 6.25 mg/mL through antimicrobial testing. As far as we know, the total synthesis of sepicanin A has not been

report yet. So the development of an efficient synthetic method to sepicanin A would not only have theoretical

importance, but also have the potential medical prospect.

4,6-Bis[(methoxy)methoxy]-2-hydroxy-3-(10-geranyl)acetophenone 4 was prepared from 2,4,6-trihydroxy-

acetophenone 2 by the geranylation according to Huang’s report [10] in 72% yield and selective

bismethoxymethylation in 77% yield. Compound 6 prepared from compound 5 by standard methoxymethylation

(chloromethyl methyl ether: MOMCl, potassium carbonate) in 90% yield. Compound 4 was condensed with
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Scheme 1. Conditions and reagents: (a) geranyl bromine, anhydrous K2CO3, acetone, reflux, 72%; (b) CH3OCH2Cl, anhydrous K2CO3, acetone,

reflux, 77%; (c) CH3OCH2Cl, anhydrous K2CO3, acetone, reflux, 90%; (d) KOH, H2O–EtOH (v:v = 2:3), under nitrogen, 0 8C � r.t, 90%; (e) 3 mol/

L HCl, MeOH, reflux, 1 h, 32%; (f) p-TsOH�H2O (4 equiv.), MeOH, 48 h, 23%.
compound 6 in potassium hydroxide and hydrous ethanolic solution for 24 h to form the desired chalcone 7 in 90%

yield. Direct cyclization chalcone 7 will result to C-8 geranylated flavanoids 8. In order to obtain C-6 geranylated

flavanoids, (�)-sepicanin A (1) will be synthesized from chalcone 7 by a two-step sequence: (1)

demethoxymethylation; (2) cyclization. Demethoxymethylation of chalcone 7 by a treatment with 3 mol/L HCl

in methanol for 1 h did not give corresponding chalcone 9 but gave cyclization product, (�)-sepicanin A (1) in 32%

yield. Treatment of compound 7 with p-toluenesulfonic acid monohydrate in methanol also gave (�)-sepicanin A (1)

in 23% yield. The synthetic (�)-sepicanin A has identical spectral data [12] with those of natural 1 [11]. It is worthy to

note that flavanones—sepicanin A was gained by one step from chalcone 7. In traditionally, it must be synthesized by

two steps, one step is deprotection, other step is cyclization of chalcone.
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Fig. 1. The structure of sepicanin A.
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In summary, this paper described a concise synthetic route, and the overall yield for the entire four-step synthesis is

16%.
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