Tetrahedron Letters Vol. 21, pp 3257 - 3260 0040-4039/80/0815-3257402 ,06/0
© Pergamon Press Litd. 1980. Printed in Great 3ritain

AN APPROACH TO THE CONSTRUCTION OF THE AROMATIC PORTIONS OF NAPHTHCOMYCIN AND
THE RUBRADIRINS -~ NUCLEOPHILIC ADDITIONS TO UNSYMMETRICALLY SUBSTITUTED WAPHTHOQUINONES

Alan P. Kozikowski* and Kiyoshi Sugiyama
Department of Chemistry, University of Pittsburgh, Pitrsburgh, Pennsylvania 15260
and
James P. Springer
Merck, Sharp & Dohme Research Laboratories, Rahway, New Jersey 07065

Summary: A Déeds-Abden entry into the highly substituted mphthoquinones present in the wubna-
dirins and naphthomyoin 48 described,

In this letter we present a simple scheme for generating naphthoquinone derivatives related
to part structures present in the ansamycin, naphthomycin,1 and in the newly isolated antibiotic
compounds, the rubradirins.? These latter substances, which constitute the focal point of ocur
current interests, have been shown to be potent inhibitors of polypeptide bilosynthesis in cell-
free systems directed with messenger ribonucleic acid.3
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We believed at the conset of our luvestigations that an efficlent way to comstruct such a
quinone nucleus was through uvse of the ubiquitous Diels-Alder reaction. An obvious plan would
consist of reacting the known lemethoxy-2-methyl-3-trimethylsilyloxy-1,3-butadiene (&)“ with an
aminohalo-p-benzoquinone, The halogen substituent of the cycloadduct could, perhaps, at a latter

stage be replaced by the required oxygen substituent present in the morpholine ring of the
rubradirins.

The reactivity of the known 2-acetamido-3-iode-p~benzoquinone (g)5 towards ] was thus
examined first. The preparation of this compound from o-acetamidophenol has been sustantially
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improved by carrying out the lodination of the initially formed Fremy's salt product with
I,/NaHCO3 in methylene chloride/water (Scheme 1). This quinone was found to react easily with
the diene k in benzene at room temperature to afford s 1n quantitative yield after 15h.
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Treatment of the primary cycleadduct with 2 N HC1 for 20 min at rt effected unraveling with
oxidation (air) to afford Ehe naphthoquinone 4. The regiochemistry of the cycloaddition reaction
was judged to be as drawn based on consideraflon of the electronic and resonance effects of the
iodo and acetamido groups.

Attempts to replace the fodo group of Q by hydroxyl were fraught with difficulty, for the
acidic nature of the amide| N~H allowed for interventlon of an iminoquionone resenance contributor
which thus inhibited the dtsited addicion-elimination reaction.® When 4 was subjected to more
vigorous reaction conditions to effect the desired substitution process, reductive cleavage of th
iodo group was found to ocrur Instead.

groups of varying substitution could be introduced In a separate operation into the quinomne
nucleus (e,g., a secondaryl amfne which would preclude intervention of the iminoquinome contri-
butor), we chose to vary opr scheme by employing 2,3~dichloro-p-benzoquinone® as the dienophilic
component In the reaction with 1. Again the cycloaddition reaction proceeded smoothly teo afford
after sequential treatment' of the primary cycloadduct with 2 N HCl and chromic acid in acetone/
water the 2,3-dichlorcnapthequinone Q in 77% overall yield (Scheme 2). Methylation with

In pursuit of a more#genetal entry into the desired ring systems, one through which amino
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dimethyl sulfate then afforded Lﬁ In this Diels-Alder reaction, the steric effects of the
chlorine substituents outweigh thelr electronic effects, thus guiding the cycloaddition to the
unsubstituted quinone double bond.

The important question we now wished to address was the reglochemistry of nucleophilic
addition reactions to this substance. Was the methoxy substituent in the aromatic ring of
compound z really going to provide sufficient resonance interaction with the quinone carbonyl al
C-1 to control the course of addition?1% 1l Reaction of 7 with N-methylaniline did in fact yiel
a eingle new compound. This compound on reaction with hydroxide yielded in turn a second new
product of addition-elimination (z + 9, Scheme 2).

In order to confirm that the regiochemistry of the first substitution reaction with J was &
ghown in Scheme 2, we added aminoethanol to this dichloronapthoquincne and then converted this
intermediate to a well defined crystalline derivative by preparing its corresponding O-tosylate

12 X-ray analysis substantiated the structural assignment we had made on the basis of reson-
ance considerations.!3

A computer generated drawing of %Q

The work reported herein constitutes one of the very few definitive demonstrations of the
ability of a C-6 substituent to control the regiochemigtry of nucleophilic addition-elimination
reactions through many bonds. Further studies aimed at the development of a general 1,4-

oxazine synthesis for the elaboration of materials related to 9 and %g to the ansa-like moiety ¢
the rubradirins are underway.
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