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APPROACHES TO THE ISOQUINOLINE QUINONE ANTIBIOTICS,!

ADDITIONS OF AN AMINO ACID DERIVATIVE TO A QUINONE MONOACETAL.

Kathlyn A. Parker*. Isaac D. Cohen, and Robert E, Babine

Department of Chemistry, Brown University, Providence, Rhode Island 02912

The addition of the benzylidine derivative of ethyl glycine to the enone system of & quinone
monoacetal and subsequent aromatization provide a high yield preparation of intermediates for
the synthesis of isoquinoline quinones.

The novel and diverse structures of the dimeric isoquinoline quinone antibiotics,2»3 LeZos

naphthyridinomycin (1)38 and the saframycins (2),3P invite the chemist to explore general

4

approaches to their construction.

1, Naphthyridinomyein 2, Saframytins3b

Our strategy for building these molecules (Scheme I) begins with the regiospecific
nucleophilic aromatic substitution5 of a simple benzene derivative 3 to afford the substituted
phenylglycine derivative & followed by elaboration of the tetrahydroisoquinoline system.6 We
have investigated the first conversion in this sequence and are pleased to report the facile
synthesis of 13 (4, R=Et, K=H, ﬁgCOC6H5). as well as a fortuitous synthesis of an isoindole

quinone derivative.
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The required starting material, quinone monacetal 6, is

readily available in multigram

quantities from 1,2,4-trimethoxy-3-methylbenzene (3, R=CBS)7 by Swenton's electrochemical

oxidation sequence.8

The course of the addition of N-benzylidene glycine ethyl ester (1)% to this material was

found to be markedly dependent on experimental conditions (Scheme II).
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Treatment of § with I in ethanol containing a catalytic amount of sodium ethoxide resulted

in a complex mixture from which a low (5%, 2 steps) yield of the umstable phenol 810 could be

isolated after acid treatment and chromatography.

When quinone monoketal § was treated with 7 in the presemce of 1 equivalent of sodium

hydride and excess 15-crown-5 in tetrahydrofuram, a rapid

Isoindole 9 was isolated in 45% yield as a mixture of diastereomers.

exothermic reaction took place.

10,11

Aromatization of 2 with p-toluenesulfonic acid in refluxing benzene afforded phenol 10 as a

single diastereomer (48%Z; stereochemistry not assigned)lo.
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Reaction of 6 with 7 could be effected by a suspension of potassium t-butoxide in
tetrahydrofuran at low temperature. The reaction mixture appears to contain the simple adduct
1l and the two starting materials. We were unable to purify ll; however, treatment of the
crude reaction mixture with ammonium chloride in aqueous tetrahydrofuran results in a clean
conversion to the stable, crystalline, bicyclo adduct 11.12 Thus, removal of the hydrolytically
13

labile benzylidene group from ]l allows a second, intramolecular Michael reaction to occur.

In an alternative procedure, ammonium chloride quench of the Michael reaction provided 12

directly in excellent yield (91Z from 6).

The relative stereochemistry depicted in 12 was confirmed by a single crystal X-ray

structure determination (Figure 1).l4

Figure 1

When compound 12 is heated with excess benzoyl chloride in dry pyridine for several hours,

aromatized and derivatized 1312 is formed in 85% yield. Studies on the conversion of 13 to

synthetically useful tetrahydroisoquinolines are currently in progress.
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