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AbrDrrf: ‘J~KI suuctun of an ammabtim product of C-1027 chromophore was determined by means of chemical 
de&dhXl~declliled~NMRBtUdiGB. 

Antibiotic C-1027. a novel antitumor chromoprotein isolated from the broth filtrate of Streptomyces 

globisporus C-l@7,l show8 extremely potent cytomxicity against KBcarcinoma cells (I& 0.1 nghnl) in 

vim+ aud antitumor.activity toward tumor-bearing mice in vivo.3 These activities are correlated with the 

ability of the antibiotic to cause DNA double-strand scission.2 TIE antibiotic consists of an ape-mteti and 

a labile Cluomophore (C-10274&r) that is IWpoIISible for the biological activity of C-1027. The 

chromophore is readily separa+d from its apo-proRio by extraction, but the exceeding instability in the 

protein-free State hampered the 8tNctUre elucidation. The Similar situation has beql also observed in the 

other cluomoprotein antibiotics of this family such as neocarxinostatin (NCS),s macromomycin,6 

auromomycin (AUR),7 actinoxanthin,~ and kedarcidin.9 Among them, NCS is the only one whose 

chromophore 8tructure has been ehCidrued, and very recently, the 8bucturai novelty of kedarcidin 

chromcplnn~ .has been d$&sed by the Bristol-Myem Squibb group. In this communication, we &meter& 

an inactive but OWE stable reaction pmduct of C-1027-Chr, which was prepared by tlwment of c-1027-Chr 

in methanol aa reported previously.~c It possesses a macrocyclic structu~ together with oxaxolinate and 

amilKWgar mOietie8 $8 Side Chsins, and will provide Il.8 a Che &p to the Structure Of the MtiVe4!-1027chr. 
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Compound 111 was isolated as its HCl salt from the inactivated broth filtrate by RP-HPLC (aq. O.OlN 

HCl-CHsCN as the mobile phase). Molecular formula of HCl-free 1 was determined by HRFABMS as 

C43H.+4N3013Cl (Found m/z 846.2643, c&d. for [M+Hl+ 846.2640). 

Detailed lD- and 2DNMR studies of 1, including lH-tH DQF-COSY, ROESYt2 &=250ms), 

HMQC!,13 and HMBC14 (J=5Hz) experiments wen performed in DMSO-dc solution, and methanolysis 

(K&!O3#CH3t?H) of 1 afforded compounds 2 and 3. ls Methyl ester 2 proved to be identical with the 

degradation product of the AUR chromophom reported by Kumada et al.16 High-field shift of H13, from 

5.98 ppm (1) to 4.63 ppm (3) by methanolysis and the HMBC correlation between H13 and the ester cabnyl 

(164.63qpm) indicate the ester linkage of this unit ‘to the Cl 3. Three sets of olefinic signals besides those of 

the oxazolinate anit went observed in 1. The Brst,set of three proton-signals, 6.61 (d, J=Hfx), 6.66 (d. 

J=5.5Hx), and 6.68 ppm (dd, J=55,2Hz) has coupling constants characteristic to a cyclopentadienyl moiety. 

The ortho--and meta~lingsof theother two sets indicate the 1,2&trisubstituted [6.87 (dd. J=8,15Hx), 

7.26 (d, J&ix), atkd 7.49 ‘ppm (d, J=l.5Hx)] and 1,2,3,5-tetrasubstituted benzene moieties [6.05 (d, J=2Hx) 

and 7.16 ppin (d, J=2Hx)J. ‘The tH-t’C! long-range coupling connectivity linked the cyclopenmdkne unit with 

the 1,2&trisuhstituted benzene, from which the ~ydropentalene structure’was deduced. Momover, 

tH-*sC. long-range corn&ions in&ding those between the phenol proton (8.19 ppm) and aromatic nucleus 

carbons (C21, C22, and C23) implied that the 1,2,3,5-tetrasubstituted benzene would be a 3’-chloro-5’- 

hydroxy-p-tyrosk unit (Fig. 4). The conelation of H14 with the ester carbonyl of the 8-tyrosine residue 

(C15, 168.13 ppm) on the HMBC spectrum revealed that the @tyrosine moiety is linked to C4 of the 

benz&ihydropentalene central cm through an ethylene linkage (Cl 3-C 14). 

Squential assignment of aminosug& protons starting from the anomeric proton Hl’ (8~ 4.53 and & 

93.86 ppm) to H4’ (3.15 ppm) was readily accomplished. In the HMBC spectrum, the N-dimethyl signal 

(2.83 ppm) correlated with C4’ (69.24 ppm), and moreover hvo singlet methyl signals (1.48 and 1.50 ppm) 

did so with C5’ (74.89 ppm) and further *th C4’. Their vicinal coupling constants (Jnt+_r.ts*=8Hx, Jm*_ 

~3’=3Hx and JH~LW*=~HZ) together with the strong NOE correlation peaks among H2’, H3’, and H4’ on the 

ROESY spectrum established that the structure of the sugar unit should be 4-deoxy-4-dimethylamino-5,5- 

dhnethyl-ribopyranose with an equatorial-glycoside linkage (Fig. 2): The long-range correlation between the 

anomeb proton (Hl’) and C9 (99.98ppm) showed tlmt&e sugar moiety is attached to C9. 
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The remaining problem is the connection between C8 and C21. Although the tH-13C long-range 

coupling between H8 and C21 could not be obser~I. probably due to the petpendicularity of the dihedral 

angle for H-C8-0421, the ether linkage is consistent with the molecular formula. Rurthemmm, the NOE 

betieen H12 and the phenol proton in the ROESY spectrum indicates the close proximity .of the 

benxodihydxopentaletk moiety to the aromatic ring of the p-tyrosine moiety. This strongly supports the 

macrocyclic stmctum as welI M the cyclophane-like stacked conformationof 1. The trans-wstry of 

the C9 glycoslde and C8 ether bonds was suggested by, the NOE between H-8 (6.00 ppm) and the: anomeric 

proton (Hl’) of the aminosugar. 

6.00 ppa 

F-4!. 1 ‘H-X Long-range Couphng Cormlations 

oftheCoresuuctureof1. 
(AmwsindicMethcdinctionofthccoKelatial 
as lilm ‘H to 13c.j 

Pug. 2 Relative Stemochemistry and NOE 

of Aminosugar Residue. 

Finally, ZD-INADEQUATE experiment (360 mg/ml in CDCl3,5O“C) was canied out for HCl-free 3 

and confirmed unambiguously the W-W connectivity of the core structure as well as the aminosugar 

moiety. Thus, the novel macmcyclic structure of 1 was established except for the absolute stemo&mistty. 

The benxodihydropemalene moiety of 1 suggested an e+iyne struchue for the native C-1027-Chr. 

Studies on,the .absolute stereochemistry of 1 are now underway, and the structure of the native 

chmmophore togetber with its aromatixation mechanism will be nported in the following communication.~~ 
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