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SYNTHESIS OF 5,6,9.10,11,1la-HEXAHYDRO—SH—NAPHTHO[?,1-E]QUINOLIZINE
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Abstract Naphthoi?,l-é]quinolizidine was synthesized by the reaction of 1,2-

dihydrobenz[f]isoquino]ine with methyl vinyl ketone. The heterolytic fragmentation
of 10-p-tosyl1-5,6,9,10,11,11a-hexahydro-8H-naphtho [2,1-a]quinolizine (11} is

described.

Biochemical studies of protein synthesis inhibitors in eukaryotic cells strongly indicate that the
mechanism of action of cryptopleurine (1) is very similar to that of emetine (2) and related com-

poundsl’2

although these alkaloids belong to two different chemical families. These observations
have led us to investigate the possible common structural determinants shared by the two different
groups of alkaloids, which may be respensible for their biological activity.3'4 In this outline we
considered the synthesis of 5,6,9,10,11,11a~hexahydro-8BH-naphtho[2,1-a]quinclizine (3) as a

structural approach to both families of alkaloids,
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The fact that this compound s a 13-aza-D-homo analogue of equilenin has led to two different syn-
5,6

|-
Ina

thetic schemes of naphto[?,l-g]quinolizidines. In view of the current interest in this nucleus,
we achieved a short synthesis of (3) taking essentially advantage of some previous synthesis
reported 7,8 for benzo[é]quino]izidin-z-ones, which involve a condensation of 3,4-dihydroisoquino-

Tine with methyl vinyl ketone or its synthetic precursors (Scheme 1),
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Scheme I
The starting l,zﬁdihydrobenz[f]isoquino11ne {4) was easily obtained in high yield from N-[2-{x-naph-
thy1}eth§zlformamide through Bischler-Napieralski cyclization as described by Kessar et a1.9
The condensation of (4) to afford the tetracyclic aminoketone (6} was achieved by a two-step

reaction as described by Beke et a].7

Namely, refluxing of 1,2-dihydrobenz[f]isoquinoline hydro-
chloride in methyl vinyl ketone for 1 h gave I,2-dihydro-3(3-oxobuty1)benz[f]isoquino11nium chloride
(58) as a solid, which was washed with acetone, dissolved in water, and without further purification,
basified with concentrated NH40H. affording the aminoketone (6) in 64 % overall yield, mp 128-130°C
(ethano]/HZU).10 Attempts to condense (4) with 4-dimethylamino-2-butanone, as described by NhittakerB
for benzo[ﬁ}quinolizidines, resulted in a tarry gum, which could not be purified.

Transformation of the aminoketone (6) into the naphtho['_z,l-g:]quinoh'zidine (3) was carried out
smoothly through Huang-Minlon reduction. Thus, after refluxing (6) in a mixture of potassium hydrox-
ide, hydrazine hydrate, and ethylene glycel for 1 h, water was distilled off and the residue was
heated to 200°C for 6 h. Usual work-up afforded an oil, which was extracted with Tight petrol to
yield (3) (90 ). '

Attemps to apply the same Huang-Minlon reduction to .9,10-dimethoxy-1,3,4,6,7,11b-hexahydro-2H-benzo
[ﬁ]quinolizin-z-one (7} led, as expected, to a monodemethylated benzo[éjquinoIizidine (8) in 48 %
yield, mp 185-187°C (isopropanol).12 Treatment of (8) with diazomethane gave the dimethoxy
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derivative (g),13 which was characterised as the hydrochloride, mp 232-234°C (isopropanol).
Application of a more gentle reduction process to convert the aminoketone (&) or (7} into {3} or (9}
failed to give the expected amines. Thus, the reduction of (6) with sodium borohydride or tithium
aluminium hydride led almost exc}usive1y14 to 5,6,9,10,11,11a-hexahydro-Bﬁ;naphtho[?,1-§gquino1izin—
103(eq)-01 (lg)l5 which was converted to the tosylate (;;g)ls by usual methods. Further reduction of
(11a) or (11b) with an excess of Tithium aluminium hydride in dry ether afforded the unexpected

ring-cleaved compound (lgg)17 or (;;9).18

a=R1; R22C4H4: R3 =H
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It is known19 that amines with nucleofugal substituents in the ¥-position can react in several ways.
The aminotosylates (lla) and (11b) probably underwent in the reduction process a neterolytic
fragmentation into an immonium salt and an olefin since the structural and electronic requirements
of the compounds allow both a two-step carbocation mechanism and a synchronous fragmentation
mechanism.

The intermediates (12a) and {12b) so formed suffered a further reduction to {13a) and {13b) with an
excess of lithium aluminfum hydride. Support to the latter structures was secured as in the sequel.
The tetrahydroisoquinclines (l&g)zo and {14b) were condensed with 4-bromo-1-butene in dry toluene

for 4 h, affording after usual work-up compounds (13a} and {13b), respective]y.21
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