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Abstract:  6,7-Dimethoxy-4-methyl-5-nitroquinoline has been transformed in eight steps into 6-chloro-
1,3,4,5-tetrahydro-7,8-dimethoxy- 1-methylpyrrolo[4,3,2-de]quinoline, 7 (previously converted into the
marine alkaloids batzelline C and isobatzelline C), and in five steps into 1H-3,4-dihydro-7-methoxy-
pyrrrolo[4,3,2-delquinolin-8-one, 8 (previously converted into discorhabdin C and makaluvamine D).

Mey
(0] [¢]
o} N HoN
Cl Me
batzelline C isobatzelline C makaluvamine D

discorhabdinC Br

Several marine alkaloids! such as the tricyclic batzellines,? isobatzellines,3 and damirones,* and more
complex molecules such as the discorhabdins,5 prianosins,® wakayin,” and the makaluvamines8 share a
common tricyclic nucleus - a 1,3,4,5-tetrahydropyrrolo[4,3,2-de]quinoline. Many® possess potentially valuable
biological activity — the makaluvamines and wakayin, for example, exhibit potent in vitro cytotoxicity against
human colon tumour cell line HCT116; they are topoisomerase Il inhibitors.39

In most synthetic work relating to these natural products, except our own,!0 and recent Polish model
work,!! including early work relating to the toad-poison, dehydrobufotenine,!? then later, syntheses of
batzelline C and isobatzelline C,13.14a.15 discorhabdin C,14.16.17 damirones A and B,!518.19 makaluvamine
D,17:20 and makaluvamines A-D,2! the tricyclic heterocycle was constructed from an indole, i.e. by forming the
six-membered nitrogen-containing ring as a late step. Our approach!? to these systems takes a quinoline as

starting point.
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6,7-Dimethoxy-4-methyl-5-nitroquinoline,!® 1, underwent chlorination at C-8 giving 2. Vismara
oxidation?? to aldehyde 3,23 then acetal protection and reduction of both the nitro group and the pyridine ring
produced 4.24 Treatment of 4 with HCO2H/Ac20 cleanly brought about double N-formylation, acetal
deprotection, and pyrrole ring closure giving tricyclic bisformamide 5.25 Mild base selectively removed the
pyrrole-N-formy] group to allow pyrrole-N-methylation and formation of 6, requiring simply alkaline hydrolysis
to produce 7a26 which has been transformed!42 by Yamamura et al. in two steps into batzelline C and in two

steps into isobatzelline C.
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Reagents: i, NCS, DMF, 60°C; ii, Iy, +-Bul, FeCly, TFA, DMSO, 80°C; iii, MeOH, HCI, reflux; iv,
32xNaBH4, 6xNiCly.6H20, MeOH, 0°C; v, HCOzH, Ac,0, tt; vi, ag. NaOH, MeOH, CHCly, tt; vii, Mel,
NaH, THF, t; viii, aq. 2N NaOH, reflux; ix, aq. IN HCI, THF, 40°C.
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Interestingly, and serendipitously, on attempting the obvious direct transformation of 4 into 7b, we
found that mild treatment of amine-acetal 4 with hydrochloric acid produced quinone-imine 827 in 64% yield.
This substance has been transformed in two steps into discorhabdin C142 and in one step into makaluvamine
D.20 The present route to a substance, 8, with the biologically important iminoquinone pharmacaphore!40.28 is
both short and efficient.

As an explanation for the synthetically valuable transformation of 4 into 8, with loss of the chlorine
substituent and an increase in ring oxidation level, we propose that C-protonation of the very electron-rich

benzene ring,29 followed by N-deprotonation, produces an intermediate, 9, from which chloride loss is
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facilitated, subsequent water addition then methanol loss producing3? the observed product (Scheme 1).3!
Thus, in the transformation of 4 into § we believe that initial formylation at both nitrogen sites reduces the

propensity for benzene ring protonation and allows the desired pyrrole closure, without loss of chlorine.
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