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Impatlens balsamina root cultures have been established in order to be used as a model for
biosynthetuc{ studies of lawsone-derived naphthoguinones. Chemical analysis of the ethyl acetate and
methanolic {extracts of the cultured roots by TLC revealed the presence of naphthoquinone and
coumarin dqlrivatives as major components. These compounds were isolated and their structures were
elucidated dy various spectroscopic data, as lawsone, 2-methoxy-1, 4-naphthoquin'one methylene-3,3"-
bilawsone (daphthlcol), scopoletin, isofraxidin, 4,4-biisofraxidin and a plant sterol, spinasterol. Among
these, methylene-a 3'-bilawsone (bisnaphthoquinone) and 4,4'-biisofraxidin (biscoumarin)appeared to be
new compol.mds AII these cornpounds could be effectively separated from one another by HPLC
technique. lBased on this technique, the chemical pattem and content of the secondary products
iproduced b;{ the cultured roots were investigated and compared with those of the intact plants (leaves
and roots). :The relationship between the root culture growth and the formation of each compound was
also detenmlned. Formation of the naphthoquinones was highly active in the late linear phase of the
growth cyclle. In vivo feeding experiments with [“Clo-ketoglutarate showed that the radiolabelled
precursor wés incorporated directly into lawsone and 2-methoxy-1,4-naphthoquinone without detection of
any radioac{iVer labelled intermediates (e.g. o-succinylbenzoic acid). With cell-free extract prepared
from the :root cultures, [“Clarketoglutarate was also converted directly to 2-methoxy-1,4-
naphthoquir{one without detection of any labelied intermediates. These results suggest that various
enzymes mvolved in the biosynthetic pathway of lawsone and 2-methoxy-1 4-naphthoqu|none in
/. balsammq are organized as either multifunctional ‘enzyme or multienzyme complex. The enzyme
complex wals eluted with void volume of Superose 12 gel filtration column conflrming its high molecular
weight natu{e and complexity. The partially purified enzyme complex couid use o-ketoglutarate and
chorismic a4|d as substrates for the formation of 2-methoxy-1,4-naphthoquinone, with coenzyme A, ATP
Land Mg* aal essentials for the enzyme activity. Lawsone-O-methyltransferase seemed not to be part of

he enzyme }complex. Methionine appeared to be the methyl source for 2-methoxy-1,4-naphthoquinone,

but not for tﬁe methylene bridge of methylene-3,3"-bilawsone.
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