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Abstract: (±)-Butyl ester of rosmarinic acid 1 was synthesized by 5-step reactions through the two 
key intermediates 2 and 3, the total yield was 23.9% and 25.1%, respectively.  
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Rosmarinic acid, a well-known natural product firstly isolated from rosemary by Scarpati 
and Oriente in 19581, possesses various kinds of biological activities such as antioxidant2 
and antibacterial3.  Recently, the synthesis and biological activities of related 
compounds of rosmarinic acid have received much attention, such as 4, 4′-O-di-β-D- 
glucopyranosyl rosmarinic acid4, methyl ester of rosmarinic acid5-6 and rabdosiin7. 

Butyl ester of rosmarinic acid 1 (Scheme 1) was isolated from Isodon oresbius in 
19998.  However, there was no report of synthesis and biological activities of this 
compound.  In order to study its biological activities, a new short route for its synthesis 
was designed (Scheme 1). 
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Scheme 2  Synthesis of the intermediate 8 
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Scheme 3  Synthesis of intermediates 11 and 12 
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Scheme  4 
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Regents and conditions: a) aceturic acid, Ac2O, NaOAc, 120℃, 5 h; b) HCl, 100℃, 3 h, then 
Zn/Hg, HCl, 4 h; c) H2SO4, CH2Cl2, n-BuOH, 24 h; d) K2CO3, ethanol, PhCH2Cl, reflux, 5 h; e) 
malonic acid, pyridine, piperidine, 110℃, 4 h; f) malonic acid, pyridine, piperidine, 110℃, 3 h; g) 
DCC, DMAP, CH2Cl2, -20℃, 10 h; h) BBr3, -78℃, 1.5 h; i) BBr3, -78℃, 3 h. 
 

The key step is the synthesis of the intermediate 8 which was prepared from 
piperonal 4 as shown in Scheme 2.  According to classic Erlenmeyer-Plöchl method9, 
piperonal 4 reacted with excess of aceturic acid 5 in the presence of anhydrous NaOAc in 
Ac2O to give azlactone 6 as slight yellow crystals.  We adopted “one-pot” procedure in 
which 6 was refluxed with 3 mol/L hydrochloric acid, and then zinc amalgam was added 
to give 7.  8 was obtained by esterification of 7 with n-BuOH in 78% yield. 

The other two intermediates 11 and 12 were prepared from 3, 4-dihydroxy 
benzaldehyde 9 and 4 as shown in Scheme 3.  9 was treated with benzyl chloride to 
afford 10.  10 or 4 was condensed with malonic acid to yield the intermediate 11 or 12, 
respectively. 

The title compound 1 was prepared from the intermediates 2 and 3 as shown in 
Scheme 4.  Esterification of 8 with 11 and 12 gave 2 and 3, which were treated with 
BBr3 to give 1.  Benzyl can be more easily removed than methylene in the above 
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procedure. 
The mechanism of formation of 7 from 6 can be postulated as shown in Scheme 5. 

The azlactone 6 was treated with 0.2 mol/L HCl to afford the enamine intermediate 13. 
13 can be easily hydrolyzed with 3 mol/L HCl to afford the intermediate 14; it was 
reduced to give the intermediate 7. 

In summary, we have presented a concise approach of preparation of (±)-1; the 
synthetic route from 2 is more facile than from 3, because it is more amenable to 
large-scale synthesis.  Biological evaluation and asymmetric synthesis of 1 are in 
progress. 

 
Scheme  5 
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