Published on 01 January 1987. Downloaded by Pennsylvania State University on 16/09/2016 11:42:31.

150

View Article Online / Journal Homepage / Table of Contents for thisissue

J. CHEM. SOC., CHEM. COMMUN., 1987

A Simple Synthesis of Aaptamine, a 1H-Benzo[de][1,6]-naphthyridine Alkaloid
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Aaptamine, a 1H-benzo[de][1,6]-naphthyridine alkaloid, is prepared by the triphenylphosphite reduction of a vinylic

nitro derivative.

Aaptamine (1)! occurs in the okinawan sea sponge Aaptos
aaptos and is of interest both for its remarkable a-adrenocep-
tor blocking properties? and for its novel 1H-benzo[de][1,6]-
naphthyridine skeleton.

The first synthesis of aaptamine was reported by Cava et al.
and consisted of the reduction of an 8-nitro-6,7-dimethoxy-
3,4-dihydroisoquinoline (2) bearing a -CH,—CO,R group in

position 1.3 This was followed by cyclisation. Both C-1 and
C-8 functionalisation were needed for this preparation. Here
we report a new synthesis of this compound requiring
functionalisation only at C-1, and based on the generation of a
1-vinylnitrene (3) which attacks position 8 of a suitable
3,4-dihydroisoquinoline nucleus (4) giving aaptamine simply
and selectively.
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Nitromethane was condensed with 6,7-dimethoxyisoquino-
line-1-carboxaldehyde (5)4 operating in diethylamine at 0°C
for 1 h to obtain the alcohol (6) which was immediately
dehydrated with pyridine and acetic anhydride at 0°C for 14 h
to give an 85% yield of the unsaturated nitro compound (4),
m.p. 165—166°C, 'H n.m.r. signals in deuteriochloroform at
8 4.05 (3H, s); 4.10 (3H, s); 7.09 (1H, s); 7.32 (1H, 5); 7.59
(1H,d,J 8 Hz);8.16 (1H, d,J 12 Hz); 8.45 (1H, d, J § Hz); and
8.65 (1H, d,J 12 Hz).
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Vinylnitrene generation is generally obtained by thermoly-
sis of vinylazides’ or by Neber rearrangement of oxime
tosylates.6 Insertion reactions are seldom obtained’ since
vinylnitrenes prefer to rearrange to give ketenimines, azirines,
and nitriles and the products therefrom.® In one case,
2-phenylazirine rearranged to give indole via an electrocyclic
insertion reaction.® Nitrene generation from aromatic nitro
groups is generally performed by reflux in triethylphosphite. 10

When the triethylphosphite reduction of the vinylic nitro
derivative (4) was performed at reflux temperature for 150
min, a 58% yield of aaptamine (1) was obtained. The (Z)-form
(4) suitable for the cyclisation reaction is probably derived
from a thermal (E)-(Z) isomerisation.

This synthetic procedure seems to be more selective than
most vinylnitrene reactions, probably because conjugation
stabilises the nitrene and prevents rearrangement.

All new compounds gave satisfactory mass spectral and
analytical data. This work was supported by a CNR grant.

Received, 31st July 1986; Com. 1093

References

1 H. Nakamura, J. Kobayashi, and Y. Ohizumi, Tetrahedron Lett.,
1982, 23, 5555.

2 F. Gross and J. Cardiovas, Pharmacology, 1980, 2 (Suppl. 3),
$247.

3 J. C. Pelletier and M. P. Cava, Tetrahedron Lett., 1985, 26, 1259.

4 C. K. Bradsher and W. L. Dutta, J. Org. Chem., 1961, 26, 2231.

5 G. G. Smolinsky, Trans. N.Y. Acad. Sci., 1968, 30, 511.

6 D. J. Cram and M. J. Hatch, J. Am. Chem. Soc., 1953, 75, 33.

7 K. Isomura, G. Ayabe, S. Hatano, and H. Taniguchi, J. Chem.
Soc., Chem. Commun., 1980, 1252.

8 K. Isomura, S. Kobayashi, and H. Taniguchi, Tetrahedron Lett.,
1968, 3499; J. H. Boyer, W. E. Krueger, and G. J. Mikol, J. Am.
Chem. Soc., 1967, 89, 5504.

9 K. Isomura, M. Okada, and H. Taniguchi, Tetrahedron Lett.,
1969, 4073.

10 J. H. Boyer, Deoxygenation of Nitro and Nitroso Groups, in
‘Nitrenes,” ed. W. Lwowski, Interscience, New York, 1970.



http://dx.doi.org/10.1039/c39870000150



