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A strain of Streptomyces aureofaciens was found by Martin et al. l to -- 

produce, under appropriate conditions, chlortetracycline ani two other anti- 

biotics, "S-Activity X" and "y-Activity X". A similar finding was subsequently 

2 recorded and the names quinocycline B and isoquinocycline B, respectively, 

applied; comparison of samples from both sources indicated the compounds 

to be identical.' The two isomers are reversibly interconverted in 8 mer 

reminiscent of the tetracycline-epitetracycline transformation. 
4 

We wish to 

report herein the results of prelininsry structural studies of isoquinocycline 

B, the less active but more readily crystallized isomer. 
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454 The antibiotic isoquinocycline B No.? 

The malytical data on isoquinocycline B hydrochloride,5 recrystal.- 

lized to constant anelysis from ethanol and ethyl acetate and dried in vacua -- 

over P205 at 80' for flve hours, indicated C36R36N2OlO.FfC1.2I$O &UC.: C, 

59.29; H, 5.67; N, 3.N; Cl, 4.86; E.Y. 729.17. Found: C, 59.29; 

R, 5.89; :Y. 3.89; Cl, 4.888 although the range of analyses of a number 

Of mea included c33_38~7_43m20&13c1- Molecular weight determinations 

by the Menties-Wright method varied fr~aa 347 to 412, indicating SOlVatiOn; 

&tl10@ there tas usually no loss on drjlng at 140°, the Karl-Fischer 

moistwe d&ermlnation on several SWiph3S ranged fI-cm 2.01 to 5-w 

(theory far 2 moles of Ii20z 4.9%). The ease of salvation of the entibiotic 

constantly plagued the structursl StudieS; for .sEqfLe, if iSOWin~yC~i~ 

B hydrochloride WAS recrystallized as above and then mshed with sCe+mW, 

it contained amtone xi&h required treatment at 100° in vacua for r6. -- 

Cpticslly active, fi]E5+ 12.0' (21, HOAc), isoquinocycline B had the 

folloving ,ppup analyses; lkhn-Roth C-CHJ, 5.2@ (theory for 2, 4.X$, for 

3, 6.17$); 'p-m3, 2.32% (Cak.1N-CR3, 2.06$);VanSUks nitrogq 

negative; 0-C I+, negative. 

me spectral properties5 ofieoqulnocycJ.ine B hydrochloride [eE1 

23.1, 260, 2~2, 425-435 (broad) m (log c4.74, 4.28, 4.03, 4.11, 4.12) 

0.1 N Nam 
A,- 245, 280 (-), 500 IQII (loge 4.7% 4.19, 4.18) A= 3.02, 

3.25, 3.40,. 3.70, m, 6.15, 6.23, 6.36, 6.80, 6.89, 7.05, 7.30, 7.63, 

7.&, 7.91r, 8.02, 8.25, 8.40, 8.62, 8.9% 9.15, 9.53, 9.808, 10.09, m.26, 

10.97, ll.25, Y.90, 12.20, 12.50, 12.75, 13.25, 13.62, 14.25, 14.47 d in 

direct ccqarison with those of a number of hydroxyanthraquinones indicated 

5 The ans&-t.ic.sl data were obtained by Mr. L. Erancone and staff and the 
spectral data by Mr. W. Fulmor and staff; supplies of the antibiotic were 
i'urnished by the Fermentation Biochemistry Research Department, Lederle 
Laboratories. The authors wish to express their gratitude to these goups 
as well as to Dr. John S. Webb for helpnil. discussions. 
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a B,$'-dialkylated 

bathochrmic shift 
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1,5-diiiy8roxyanthraquinone (as shounbythe uniform 

of 6-7 ~llfl). This po&iLstion was substantiated by the 

Positive ferric chloride and al.ld.ine hydrosulflte4xygen tests for phenols 

and quinones, respectively, by the color reactions tith piperidine, 
6 
t.tt&Iim 

chloride, 7 and acetic anhydride-pyroboroacetate, 
6 and by reductive acet;rlation 

with a refluxing zinc dust-sodium acetate-acetic anhydride mixture %!hich 

yielded an impure emrphous solid, resistant to purification but exhibiti% 

the ultra-violet absorption spectrum of a substituted anthracene, AY 340, 

358, 376, 3% q~ (El, lS 43, 51, 57.5, 46.5). 

The tetracyclic nature of the antlolotic ms rwealed tia Zinc dust - 

distillation. using a highly active form of zinc' the antibiotics and all 

of the chromphoric degradation products yielded naphthacenenoid distillates 

(by the visual spectra). In the case of isoquinocycline B a product was iso- 

lated, purified (alumina column chromatography using 60-70' petroleum ether- 

benzene, 1:4') and shown to be different from naphthacene by comparisons Of 

the infrared spectra andthex-raypotier diagrems, 
10 although the visible 

spectrum, L&x 
benzene 357, 377, 396.5, 420, 446,5, 476.5 T, was shifted batho- 

chromicalJ.y only 0.5 to 1.5 7 frcm naphthacene. Since peri-substituted 

6 H. Brockmann, E. 9. F. von Falkenhause$R. IJeeff, A. Dorlars and G. Budde, 
Ber. $+, 865 (1951). - 

7 H. Brockmann and B. Franc& Ber. 88, 1792 (1955); F. Weygand and E. Csendee, 
E. s, 45 (1952). - - 

8 
F. Kogl and W. B. Deijs, Ann. 

- 
1 10 (1935). J. S. Webb R. II. Broschard 

D. B.Cosulich, W. J. Stein and %?F.Wol.f, J.'Auer. Chem.'Soc. &I, 4563 (1;57). 

'J. A. Miller and C. A. Baumann, Cancer Research 3, 2l7 (1943). 

lo &r appreciation Is extended to Mr. S. P. I(odams, American Cyananid Co., 
Bound Brook, N. J., for these X-ray studies. 
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aromatics show a much larger spectral shift ll and since the Kogl zinc left 

intact at least part of the peri-methyl group of the tetracyclines, 8 
it was 

concluded that the present antibiotic lacked such substitution. 

From the preceding data the antibiotic was considered to be a 1,6- 

dihydroxy-g,8,g,lO-tetrah~o-5,l.2-naphthacenequinone with no more than one 

or two alkyl substitutents in @positions. The premise that these substitutents 

were in the tetrahydro and not the aromatic end-ring was supported by the 

isolation of 3-metho~hthalic anhydride, m.p. 144-150°C (sealed tube), 

(Mentity established by infrared spectra comparison with en authentic 

sample),12 -the hot alkaline wte oxidation of a crude material 

obtained fran the dimethyl sulfate methylation.of the antibiotic. 

Accid h@olysis of isoquinocycline B hydrochloride with li Bcl at roam 

temperature for twenty-four hours yielded a cryatallinesnhydrosugar 

('8%4O4) whose structurehas been described eleevhere, 
13 amIacrystaU.ine 

aycone Qd.rochl.oride i$5+27.20(~ 1, HOAc), identified as isoquinocycline 

hydrochlorlde2 by direct comparlson.3 AnaLyticaldataonmaterlalrecrystal- 

lized frommethanollc1~hyarochloric acid inaicateac 
25%2N2'6 -HC' l %zo 

&lc.: C, 59.93; Ii, 5.03; N, 5.59; Cl, 7.07; N-CE3, 3.0; E120, 3.60. Feud: 

C, 59.55; fir 4.74; N, 5.55; Cl, 6.93; N-CH3, 1.19; $rO, 4.20 (loss on drylngv, 

althoughtherangeofemplriealfonwl.ae fromtheanalysee ofanumber of 

semples could include C24,26H23_25N207C1; again, ease of solve&Ion cawed 

1l F. Kor'te, An~ev. C~~UI.. &_ 370 (1951). 

=Pr epared 'by Mr. J. Fetisi via the method of E. D. -z, E. A. Fehnd ti 

C.R.N~~~O~~T,J.~+?T.~.SOC.$& $9(1946). 

13 J. S. Webb, R. W. Br~schard, D. B. COsuliCh, J. H. Ihid sdl J. % -era 
J.her. Chem.Soc. 84 382 (1962). Direct ccnwarisnn of this Cmarrd 
+3@0uM A" of Ref.?, UtFusing x-ray powasr diwrsz~.s, infrared end n&-r. 
spectra,mixturemeU%ngpoint,ard optical rotations, shovedthQnt0 be 
identical. The authors are iMebtedt~Dr.W.D.Ce.lmerofChss. Pfl%er(LCO. 
for supplying a colqparieon wangle of "Comporua A". 
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difficulty in analysis and in attempts to determine the molecular weight. 

The spectral properties of the agllycone hydrochloride differed from those of 

the antibiotic only in the intensities of the ultraviolet absorption spectra 

maximaf~~E~l 230, 259, 291, 425, 435 p91 (logt4.71, 4.53, 3.99, 4.10, 

4,11);~C& 2 NaoH 244, 280, 497 y (logC4.70, 4.18, 4.18)7 snd in the 

absence of en infrared maximum at 8.9~ p, all of which is consistent with the 

cleavage of a non-phenol.%c glycoside. No extensive search was mede for one to 

three carbon fragments as possible products of this hydrolysis; however, no 

volatile carbonyl compounds were detected. 

The two nitrogen atoms of isoquinocycline B &so occur in the aglycone 

moiety (isoquinocycline). One was readily liberated as ammonia by acid or 

alkaline hydrolysis and xas tentatively assigned to an a&do group. The 

other was tertiary by the usual tests; lower alkyl substituents appeared to 

be absent (qualitative tests for N-methyl and N-ethyl were negative 
14 
) 

despite indication of N-Me in the group analyses. Classical degradations 2 

the von Braun ancl HofWnn reactions lead to no interpretable rSSLiLiX. 

me following partial structure for isoquinocycline B Wocmoriae was 

Consistent with the limited data described above: 

* ;+iicH3 (a) 

: 

I 

--IT? 

-T 

-<.Rcl 

-c5-10R7-13- (b) 

(a) See Reference 13 wherein the structure of the anhyd.ro 
sugar was demonstratedandthe nature of the parent 
glycose presumed. 

(b) Uncertain because of analytical problems mentioned predoudy. 

14F. Yei@- andE. Silva, The Analyst. 82, 582 (1957). 
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At thir; point our investigations were temporarily interrupted. Since a 

possible relationship of the quinocyclines to the new tetraeyclic class of 

compounds which includes pyrromycin, rhodcmycin, 15 cinerubin, and aklavin 

was imne&.ately apparent, we are reporting a sunmvrry of our quinocycline 

structure elucidation work, incomplete though it is. 

l5 (4 ;zze;ts_l munary of these canpouds see W. D. Ollis aud I. CL Sutherland, 
Fnts in the Chemistry of N&w-al Ehenolic Compounds, 

pp. 212-231, Pergmnon Press, New York, 1961. 

(b) The inclusion of the quinocyclines in thie class has recently been 
suggested by M. W. Miller and F. A. Roehstein, J. Org. Chew 22, 
2525 (1962). 


