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Cur recent investigation' in the field of substituted pretetrsmids* has been extended 

to include the oxidation products, i.e. n.@thacenequinones, of these snd related canpounds. 

We have found that air oxidation3 of 4,6- 4 dihydrojgr-7-chloropretetramid (I) affords 

both the diquinone III end, as a minor product, the monoquinone VIIIe5 The diquinone assign- 

ment to III w&s based on ccqositiq 6 spectral properties, 7 audpolargraphic analysis. The 

half wave potential' of this material agreed within experimental error with reference quinones. 

The particular tautoPner4.c form was assigned on the basis of the n.m.r. spectnrmg which ex- 

hibited three srcmatic protons, a typical AD splitting pattern due to the two ticinal aranatic 

protons in the D ring and a singlet due to the proton in the B ring. 

A similar oxidation3 of7-chlor~4s,l2~anhydro-4_dedimethylcrmi 

cline' (II) yielded both III and the tautaneric quinone IV. The tautaneric relationship of 

III and IV was established by rapid base catalyxed conversion of III to IV. The naphthacene 

framework of the two quinones (III and IV) was corroborated by'both the reduction" of IV 

to 4,6-dihydrcxy-7-ch1.oropretetramid, I, (and subsequently to pretetrsmid V)ll orbydirect 

reductionl* of III to the parent pretetrsmid V. ll As in the case of III, the diquinoid fes+ 

tureofIVwasconfirme d via polargraphic and spectral analysis. 13 - 

Further confirmation of structure IV was obtained by a synthetic route. Reactian of 

7_chloro-~&dedimethg~~6_d~~etr~ 14 (VI)withI?-bramuccinimide 

yielded the I&-bram derivative VII. Dehydrohalogenation of VII withtetraethylmmsoni~ 

brauide" followed by air cxidaticm gave the llmmqamne VIII.3 This material, VIII, could 

be ccwertedto I byamildreducticn step, thus verifying thel,~,~triaxy arraugmntin 

ring A. Air oxidationofVII1 sffordedthe diquin~e IVwhich couldbe reversiblyreduced 

backtoVIIItithsoditdsbydrosul.fite. 
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Additional work showed the general nature of the reaction 

VIII 

(VII+VIII) by which dehy- 

drohalogenation16 coupled with air oxidation of an xb-chal0-6,12-dihydr0~ canpound, i.e. 

VII, X, or XIII, occurs with a conccmitant elimination of the 12a hy&oqrl group to give di- 

ectly the sxanatic A ring and quinoid C ring. Reaction of 7-ckloro-6-demethyltetracycline(m) 

with bchlorosuccinimide afforded the 7,Umiichloro derivative X which on treatment with 

tetraethylemmonium brcpnide15 yielded directly 7-chlorotetrsmid blue17 (XI) which could be de- 

halogenated to the known tetremid blue' (XII). Air oxidation of XI afforded the diqu3none IV. 

We suggest that this reaction X+X& proceeds via a normal dehydrohalogenation with tetra- - 

ethylammonium brauide 15116 followed by oxidation to the quinone Xa with subsequent tautomeri- 

zation to Xb. This intermediate Xb centhenel3minat.e watertoyleldthe exomatic Aring 
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wqou!laXI. An malo2oua reaction with the Wlecbloro derivative of IX yielded tetrdd 

blue5 (XII) directly. 

cbert II 

Xa 

XII 
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Similarly the reaction sequence was carried out on the h-dedimetbylamino derivative xl11 

to yield quinone XIV. Reduction of XIV afforded the substituted pretetramid x$' which could 

be oxldieed back to XIV. 
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J. J. Rlavka, P. Bitha, J. A. Boothe, J. Am Chea Sot-, & 17% (1965). 

The neme "pretetrsmid" has been suggested for 1, 3, 10, 11, X&pent ahydmqmphthacene-2- 
carboxaulide: 
(1963). 

J. R. Mccoralck, s. Jo&mu, aud N. sjolander, J. Am. Chem. sot., 8& 16% 

3. Air was bubbled througb a dismthyl sclfoxide solution of the pretetremid for twenty-four 
hours. 

4. This material was prepsred= the followlug reaction seqaence: 

a) J. R. D. McComick, Biogenesis of Antibiotic Substsnces, Z. Vauek and Z. Hostslek, edi- 
tor, Academic Press, New York, 1965, p. 73. 
tent #3,074,975. 

b) J. R. McCormick and W. Gardner, U.S. Pa- 

6. 

7. 

All materials gave acceptable elemental aualyses. 

All ultraviolet curves were taken in concentrated sulfuric acid + I.$ sodium borate. The 
?ss.X for I is 2y8, 560 and 598 ~qr (log E 4.55, 4.U aud 4.46). 

8. 

9. 

II% 

XL 

12 

13. 

The half wave potentials of this material occurred at -0.75 volts aud -1.15 volts (Versus 
a calauel electrode) at 25O using 0.1 M mguesiun acetate in -thy1 formsmide as the 

AL1 n.m.r. spectra were measured in deuterated din&by1 sulftide with tetrauethylsilane 
as the luterual standard usiug a Varisn Model A60 spectraaeter. 

'PMs reduction was effected either by a short refluw (3 minutes) in a hydrogen iodide- 
phenol solution or catalytically with hydrogen audpalladlumon carbon. 

J. McCormick, S. Johnson aud N. Sjolsnder, J. Am. Chem. Sot., 2, 1694 (1963). 

This reduction was effected by refluxing for four hours in hydrogen iodide-phenol solu- 
tion. 

272, 300 end 575 nw (log E 4.26, 3.84 and 3.68). We were ucable to obtain sn n.m.r. 
mm of this material due to its insolubility in most solvents. 
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We tish to thmk Dr. R. Esse of the chemical Process IrqrommtDep-tforssemlple 
of this material. He obtainedthis canpouad byredu 
[It. Esse, J. Lowry, C. mmrria and G. Sieger, J. PLz- 
sodium borohydriae. 
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J. R. D. McCormick, R. Winterbottom and P. Bitha, U.S. Patent #3,226,435, DBeember 28, 
1965. 

Earlier work (see above reference) described the dehakgenation of lla-chloro-6-disubsti- 
tuted coqxmndto obtain a stable 5a,lla dehydro product. 

%UIX 293, 545 and 580 IIV (log E 4.65, 4.21 ena 4.26). 

Longer heating with hydrogen iodide in phenol yielded pretetrsmld (see reference 10). 


