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Cinnamic, p-coumaric and ferulic acids were isolated from pine
apple stems (Anana~' como ... u ... var. Cayenne). Twenty-four kinds of 
esters were prepared from these acids, alcohols and the components of 
Alpinia. Isopropyl 4-hydroxycinnamate (11) and butyl 4-hydroxy
cinnamate (12) were found to have almost the same effectiveness 
in antifungal activity against Pythium sp. at 10 ppm as that of the 
commercial fungicide iprobenfos (Kitazin P). 

Key words: pineapple (Ananas conlOSUS var. Cayenne): isopropyl 
4-hydroxycinnamate: butyl 4-hydroxycinnamate: 
antifungal activity: Pylhiwn sp.; cinnamic acid 

Our research on Okinawan plants has isolated cinnamic, 
p-coumaric, and ferulic acids from pineapple stems. Ferulic and 
p-coumaric acids limit the biodegradation of plant fiber, and in 
vitro studies indicate that a concentration of these phenolic acids 
above I mM inhibits the growth of many species of ruminal 
bacteria. I) Further research has shown that these phenolic acids 
are esterified into arabinoxylans within the plant cell wall, and the 
digestibility of the plant cell wall has been related to the amount 
of phenolic acids released by an alkali treatment. 2) A feruloyl 
arabinobiose has been isolated from both spinach and sugar beet 
cells,3) and the antimicrobial activity of various cinnamic acids 
with substitution in the benzene ring has been reported by 
Ramanan.4-) Many alkyl hydroxycinnamates have been reported 
to have antimicrobial activity against yeast,5) A.\pergillus niger and 
Penicillium sp. h) 

In our previous papers, 7 ~ 9) we have reported the antifungal 
activity of compounds which were prepared from Alpinia .\peciosa 
K. Schum. In the present study, we tested the antifungal activity 
of 24 esters prepared from these phenolic acids and alcohols which 
are components of Alpinia. 

The agar dilution method for the antimicrobial activity test has 
been described in our previous paper. 8) We found citronelloL 
thymol, eugenol, and isothymol to have very strong antimicrobial 
activity. All of the compounds were prepared by the standard 
method,IO) compounds 1-7 being prepared from cinnamic acid, 

8-16 fromp-coumaric acid, and 17-24 from ferulic acid. The Table 
shows refractive indexes, IR and NMR spectral data, and the 
antifungal activity of cinnamic acid esters. p-Coumaric acid (26) 
showed much less activity than ferulic acid (27) did, and when 
ferulic acid (27) was combined with propanol. compound 19 
became much weaker in activity. However. when p-coumaric acid 
(26) was combined with propanol. compound 10 became almost 
\0 times stronger in activity against Pythiul1l sp. In a comparison 
of these three acids (25, 26. and 27). cinnamic acid (25) showed 
the strongest activity against both PYlhilll1l sp. and Corticilllll 
ro(fsii. Since compounds 10, I Land 25 showed the highest activity, 
we tested them at 10 ppm to further compare them with iprobenfos. 
Isopropyl 4-hydroxycinnamate (II) and butyl 4-hydroxycinna
mate (12) were found to have almost the same effectiveness at 
10 ppm against Pythillm sp. as that of the commercial fungicide 
iprobenfos. 

Acknowledgmellt. This work was partially financed by Jintan Dolph 
Co .. Ltd. 
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