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In connection with our work on the structure and biogenetic origins of 

fraxinellone, 
1 
we have examined the root of Die tamnus albus & for possible inter- 

mediates between limonin and frsxinellone. In the course of this study, we 

isolated by chromatography of the neutral fractions, a new alkaloid, C1,H,,NO, 

m.pt. = 151-2'C which we have named preskimmianine. 

Preskimmianine exhibited NH and amide absorptions at 3100 and 163.5 cm-' 
MeOH 

respectively in the infra-red, and the ultra-violet spectrum with hmax = 218(4.67), 

232 sh(4.43),249(4.22),257(4.32),287(3.91)297(3.9~),309(4.00)321(4.09) and 334 nm 

(3.99) was typically that of a 2-quinolone. 233 No base shift was observed. The 

n.m.r. spectrum (CDCIB) had an N-H absorption (which exchanged with DeOj at 0.857, 

and three methoxyl absorptions at 6.03(6H) and 6.06~(3Hj. The presence of a 

dimethylallyl group was indicated by two methyl singlets at 8.20 and 8.317 and 

an olefinic triplet at 4.69~ which was coupled to a two-proton doubletat 6.637 

( 
J = 6.5 Hz ) . 

Two ortho coupled aromatic protons appeared at 2.52 and 3.15'~ 

(J = 9 Hz). 

From the above evidence, preskirmnianine must have the structure (1,R = CHej 

or II. The structure (1,R = CH,) has the same methoxyl substitution pattern as 

4 the firanoquinoline alkaloid skixmnianine (III) which has been shown to be a 

constituent of the whole plant Dictmus albus L. Since (1,R = CH,) would be a 

likely biogenetic precursor of skimmianine, we felt that this was the more likely 
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structure. This has been verified by synthesis. 

l-Chloro-3-methylbut-2-ene has been made from j-methyl-but-2-enol by the 

method of Grundon 5 or, more conveniently, by adaptation of a method6 invslvlng 

addition of hydrochloric acid to isoprene. The chloride reacted with sodium 

diethylmalonate' to yield diethyl-(3-methylbut-2-enyl:_malonate( IV). and this was 

condensed with 2,j-dimethoxyaniline7 to yield 3!3-methylbut-2-enyl;-4-hydroxy- 

7,8-dimathoxy-2-quinolone (1,R = H), m.pt. = 214-216'~. This was readily 

converted by diazomethane to preskimmianine (1,R = CHs) identical in all respects 

to the natural product. 

I 
M 
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The fact that preskimmianine (1,R = CH,) and skimmianine (III) co-occur 

in Dictamnus albus L suggests that preskimmianine is the biogenetic prccursor of 

skimmianine. The biosynthesis of skimmianine is very similar to that of the 

parent furanoquinoline alkaloid dictamnine (VIII). The quinoline portion of 

skimmianine is known to be derived from anthranilic acid and acetate 
8 

and the 

furan portion of the alkaloid is derived from mevalonate. 9 The idea that the 

furan ring of natural products such as furanoquinoline alkaloids, benzofurans, 

and furocoumarins such as the Dictamnus albus product bergapten (V:, are derived 

from isopentenyl precursors such as (VI) has long been held 
10,11,12 and 

Grundon13'14 has shown that the C 14-labelled dimethylallylquinolone (VI/ and 
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C14-labelled platydesmine (VII) are incorporated into dictamnine (VIII) in 

v . 2.&-Dihydroxyquinoline (IX) is incorporated into both diCtamnin8 

and, t0 a 18SS8r extent, skimmianine in this plant and so pathway a1 in the 

following scheme is a likely route for dictamnin8 biosynthesis. 

Grundon14 found that platgdesmine (VII, R = H) was incorporated into 

dicta.UULin8 to the extent of 18.9% and into skiunnianine to the 8Xt8nt of 0.1% and 

suggested that the hydroxylation at positions 7 and 8 in skimmianine biosynthesis 

must occur Subsequent to cgclisation of dim8thglallyqu~nolon8 (VI) to platyd8Smina 

Thus biosynthesis of skimmianine would involve one of the pathways a in the 

following Scheme. Our finding of preSkiItXnianin8 as an alkaloid in Dictemn~ 

albus L would suggest that, at least in this plant, hydroxylation at positions 7 

and 8 precedes CyCliSatiOn to a platydesmine-like structure, as indicated in 

pathway p in the Scheme. It may be that the very low incorporation of platydesm&n 

into skimmiSnin8 in mia iaaonic&'14 where incorporation into dictamnine is so 

efficient,indicates that platyd8Smin8 is not on the main pathway to 

s.kimmianine even in this plant. 

SCmMFl 

m . One of us (R.S.) Wishes to thank the S.R.C. for a maintenance 

award. 
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