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In the cowse of OUT continuing screening work of crude drugs and plant materials 
effective on visceral larva migmns, we have observed that the hot water extract of 
Kaempferiae Rhizoma Showed moderately strong larvicidal activity against the sew+ c+**e 
larva of dog roundworm, Toxocara canis, which is a common pathogemc parasite in 

“” “..,-’ 

larva migrans!l In this paper, we report the identification of the active principles. 

lsolatiett and 1&nt&eation of Lanifidal Principles 
In a preliminary experiment on the isolation of larvicidaf principles, cut rhizomes of K. 

gdanga were successively extracted with hexane, chloroform, methanol, and water under 
reflttx. The larvicidat activity of each (hexane ext., RM=43; chloroform ext., RM =O; 
methanol ext., RM = 0; water ext., RM ~94 at I mglml after a 24 h incubation) showed that 
the activity was concentrated in the chiorofot’m and the methanol extracts. 

Therefore, the rhiiomes were newly extracted with h-sane and methanol succe.%i~Iy and 
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the methanol extract was divided into hexane-soluble (fr. I), chloroform-soluble (fr. II), aad 
aqueous methanol-soluble (fr. III) fractions (Chart If. Among these fractions, fractions I and 
II showed strong Iaticidal activity. Because their TLC patterns were very similar to each 
other, fraction II was fractionated by silica gel column chromagraphy (monitoring by TLC 
and by measuring RM valve at a concentration of I trig/ml), resulting in the isolation of three 
active constituents. These were identified as ethyl cianamate, ethyl p-methoxycitmamate, and 
p-methoxycinnamic acid by direct comparisons with authentic specimens. The MLC against 
larva of i? canis were 4.0, O,S, and 0.3 mM, respectively. As ethyl cinnamate and ethyl p- 
methoxycinnamate art major constituents of the methanol extract, most of the laticidal 
activity of Kaempfeiae Rhizoma should be attributable to these two compounds. 

The mother liquor from p-methoxycinnamic acid (fr. U-3-3) suggested the presence of 
another active coostitoent, but this could not be isolated. 
Larvicidal Activity of Cinaamic Acid D&a&a 

Sincednnamic acid derivatives were obtained as larvicidal prmciples of K. galaago, some 
cinnamic acid derivatives were examined for larvicidal activity against dog roundworm larva 
(Table I). Among,& free acids tested, cinnamic and pmethoxycinnamic acids showed the 
strongest activity with MLC of 0.3 mkt. When the acids were converted to the sodium salts, 
the larvicidal activity was almost lost. They were inactive at a concentration of lOmu 

Larvicidal aktivities of alkyl (methyl to butyl) esters ofcinnamic and p-methoxycinnamn 
acids were weaker than those of the free acids. On the other hand, for phydroxy- and p- 
acetoxycinnamic acids, alkyl esters, especially propyl and butyl esters, were more active than 
the corresponding free acids. The MLC’s of the butyl esters of these acids were 0.1 and 
0.08 mM, respectively. For 3,4-methylenedioxycinnamic acid, the propyl and butyl esters were 
again more active than the free acids. Their MIX’s were 0.5 and 0.6m~, respectively. 

R, 
R,=H R, =OH R, ==OMe R,=OAc 
R,=H R,=H R.=H R=H ?.=-OCH+ 

H 0.3 I.0 0.3 cl.6 >lO 
Me 3 1.5 5 04 >KJ 
El 4 08 0.5 0.2 1.5 
Pr 5 0.2 OS 015 0.5 
BU 20 0.1 1.0 0.08 0.6 

Compound MLC (m&f) 

Cinnaudc acid 0.3 
OS 
25 
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In a previous paper,” we have shown that aliphatic alcohols with Cl0 to C, akyl chains 
/&arc strong larvicides against T. cani.c. For example, the MLC of tetradecanol is 15~. 
~&onsequ~tly, cinnamic esters of C, to C,, alcohol were also tested. However, all of them 
f;~I were inactive at a concentration of 1Om. 
g< Next, some analogues of cinnamic acid were tested for larvicidal activity (Table II) and 
@ the following structure-activity relationships were revealed. When cinnamic acid was reduced 
@ to cianamaldehyde and cimtamyl alcohol, larvicidal activity was decreased in that order, 
i;, suggesting that the higher the oxidation state of the fonctional’group on the side chain, the 
&: p. stronger is the larvieidal activity. Reduction of the side chain double bond of cinnamic acid 
@ again led to a decrease of larvicidal activity. Thus, the activity of phenylpropionic acid was 
f-tX about one-third of that of cinnamic acid. The larvicidal activity of phenylpropionaldehyde 
?k”* was weaker than that of the corresponding acid. Phenylpropanol did not show larvicidal 
f activity up to a concentration of 1Omt.f. 

f A,~++nen’ This study was supported in part by a Grant-in-Aid for Bnwumgement of Young 
.617-‘--- -^^-. ,F.K.- ,theM’ x .,is 

ledge& 


