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TOTAL SYNTHESIS OF EUPOMATIDINES-1, 2, AND 3
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Abstract — Three aromatic alkaloids, eupomatidines-1 (1a), 2 (1b)
and 3 (le), were synthesized from the corresponding 1,4-naphtho-
quinones {(2a, b) by hetero Diels-Alder reaction with 2-butenal

dimethylhydrazones (3a, b}, followed by one pot annelation of ring A.

In 1991, three aromatic alkaloids, eupomatidines-1 (1a), 2 (1b), and 3 (1¢) were isolated from the archaic
monogeneric angiosperm family Eupomatiaceae, Eupomatia bennettii and E. laurina.l The structures of
eupomatidines-1, 2, and 3 were elucidated by ir, uv, ms and 1H-nmr spectra as 9-methoxynaphtho[1,2,3-
if1[2,7]naphthyridin-7(7H)-one (1a), 4-methoxynaphtho[1,2,3-if][2,7]naphthyridin-7(7H)-one (1b), and
4 9-dimethoxynaphtho[1,2,3-{/1[2,7naphthyridin-7(7H)-one (1¢), respectively.! We report here the first
total synthesis of eupomatidines-1 (1a), 2 (1b), and 3 (1c).

Eupomatidine-1 (1a): R, =H, R, = OCH,

Eupomatidine-2 (1b): R, = OCH,, R,=H

Eupomatidine-3 (1¢): Ry =R;=0CH,
The hetero Diels-Alder cycloaddition? of 6-methoxy-1,4-naphthoquinone3 (2b) with 2-butenal
dimethylhydrazone? (3a) in acetonitrile (80°C, 4 h) afforded the corresponding adducts (4a and 5a) asa 3:1
mixture in 48% yicld. Oxidation of 4a by manganese dioxideZ in chloroform gave 8-methoxy-4-
methylbenzo[g]quinoline-5,10-dione” (6a) in 74% yield. The aza-anthraquinone (6a) was condensed with

dimethylformamide diethy[acetal'f in dimethylformamide to give the enamine (7a). Treatment of the crude
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enamine (7a) with ammonium chloride in refluxing acetic acid® afforded the desired 9-methoxy-
naphtho[1,2,3-i](2,7]naphthyridin-7(7H)-one (1a), i.e. eupomatidine-1,7 in 93% yield from 6a.

Next, we synthesized enpomatidine-2 (1b). The hetero Diels-Alder cycloaddition of 1,4-naphthoquinone
(2a) with 2-methoxy-2-butenal dimethylhydrazone8 (3b) was carried out in chloroform? at 20°C (2 h) to give
the corresponding adduct (4b)!0 in 79% yield. ‘The adduct (4b) was converted to 4-methoxynaphthol[1,2,3-
ij1[2,7Inaphthyridin-7(7H)-one!! (1b), i.e. eupomatidine-2, via 6b12 as above in 66% yield from 4b.
Finally, eupomatidine-3 (1¢) was prepared. The cycloaddition of 6-methoxy-1,4-naphthoguinone (2b) with
2-methoxy-2-butenal dimethylhydrazone (3b) in chloroform at 20°C (2 h) afforded the corresponding
adducts {(4c; 57% yield and 5b; 13% yield). We have found that aza-diene (3b) reacts faster than 3a and
under milder conditions towards 6-methoxy-1,4-naphthoquinone (2b). The adduct (4¢) was converted to
4.9-dimethoxynaphtho[1,2,3-i/1{2,7]naphthyridin-7(7H)-one'3 (1¢), i.e. eupomatidine-3, via 6¢14 as above
in 42% yield from 4c.

The spectroscopic data obtained for 1a-c were identical to the values reported for the corresponding natural

products, eupomatidines-1, 2, and 3 by Carroll and Taylor.1

1,4,6,7 a:R;=H, Ry=OCH, 2,35 a:R=H
b: R, = OCH,, R,=H b: R=0CH,
¢: R =R,=0CH,

Reagents and Conditions: a) CH;CN, 80°C, 4 h, or CHCl,, 20°C, 2 h.
b} MnQ, (large excess), CHCl,, 20°C, 1 h.
¢) (C,H;0),CH-N(CH,),, DMF, 120°C, 30 min.
d)y NH,Cl, CH,CO,H, reflux, 30 min,
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