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Our recent 1nvestigation1 in the field of substituted 1:uz'e1‘,e1:ramicl.s2 has been extended

to include the oxidation products, i.e. naphthacenequinones, of these and related campounds.
We have found that air oxidation of h,&dihyﬂrm:y—%chloropretetramidu (I) affords
both the diquinone III and, as a minor product, the monoquinone VIII.5 The diquinone assign-

7

ment to III was based on cqnposition,6 spectral properties,’ and polargrephic analysis. The

half wave potentia18 of this material sgreed within experimental error with reference quinones.
The perticular tautomeric form was assigned on the basis of the n.m.r. spectrum9 which ex-
hibited three aromatic protons, a typical AB splitting pattern due to the two vicinal aromatic
protons in the D ring and a singlet due to the proton in the B ring.

A similar oxidationd3 of 7-chloro-bs,12a-anhydro-l-dedimethylamino-l-hydroxytetracy-
clinet (II) yielded both ITI and the tautomeric quinone IV. The tautomeric relationship of
III and IV was established by rapid base catalyzed conversion of III to IV. The naphthacene

framework of the two quinones (III and IV) was corroborated by both the reductionlo

of IV
to b4,6-dihydroxy-7-chloropretetramid, I, (and subsequently to pretetramid V)n or by direct
re}duc'l;ion‘l2 of III to the parent pretetramid V.u As in the case of IIT, the diquinoid fea-
ture of IV was confirmed via polargraphic and spectz;al ana.'l.ys:l.s.]‘3

Further confirmation of structure IV was obtained by a synthetic route. Reaction of
7—chloro-h-dedimthylmino-&dmethyl-h-hydrwtetrmyclimlu (VI) with N-broamosuccinimide
yielded the 1lla~bramo derivetive VII. Dehydrohalogenation of VII with tetraethylammonium
bromidel® followed by air oxidstion gave the monoquinone VIII.” This material, VITI, could
be converted to I by a mild reduction step, thus verifying the 1,3,h-trimqr arrangement in
ring A. Air oxidation of VIII afforded the diquinome IV which could be reversidbly reduced

back to VIII with sodium hydrosulfite.
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Additionel work showed the general nature of the reaction (VII-»VIII) by which dehy-
drohs.logenationls coupled with air oxidation of an lla~halo-6,12a~dihydroxy compound, i.e.
VII, X, or XIII, occurs with a concomitant elimination of the 12a hydroxyl group to give dir-
ectly the aromatic A ring and quinoid C ring. Reaction of 7-chloro-6-demethyltetracycline(IX)
with N-chlorosuccinimide afforded the 7,1la~dichloro derivative X which on treatment with
tetraethylammonium bromidel® yielded directly 7-chlorotetremid bluel! (XI) which could be de-
halogenated to the known tetramid blueS (XII). Air oxidation of XI afforded the diquinone IV.
We suggest that this reaction X—»XI, proceeds via a normal dehydrohalogenation with tetra~

15

ethylammonium branidels’ followed by oxidation to the quinone Xa with subsequent tautomeri-

zation to Xb. This intermediate Xb can then eliminate water to yield the aramatic A ring
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compound XI. An analogous reaction with the 7-dechloro derivative of IX yielded tetramid

blue’ (XII) directly.

+ -
1) (czus)hmar
—_—>
2) air

v

Simiiarly the reaction sequence was carried out on the l-dedimethylamino derivative XIII
to yleld quinome XIV. Reduction of XIV afforded the substituted pretetramid les which could
be oxidized back to XIV,
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