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Summary Structures of q acbecin I (A) and II (2_), new antitumor antibiotics Isolated 

from the culture broth of Nocardia sp. No. C-14919, have been elucidated a8 

benzenold ansamycins on the basis of chemical evidence and spectral analyses. 

Macbecin I (A) and II (5) are antitumor antiblotlcs produced by Nocardra sp. No. 

C-14919, and also show antlbacterlal, antifungal, and antiprotozoal activities. 
1,2) 

In this paper, we wish to report the structural elucidation of & and 2. 

Macbecin I (A), q p 187-188'C (dec.), CUID +351" (CHC13), C3OH42N208 (MS, M+ m/e 

558.2951; Calcd. for C30H42N208: 558.2941). had UV A:EF 274 (625,510) and 397 nm (t 

2,400), IR 3 fE= 1740 (ester C=O), 1692, 1660, 1605 (qulnonoid C=O and C=C) and 1645 cm 
-1 

(amide C=O). 'H-NMR (CDC13, Table 1) indicated the presence of the following groups; 

three doublet CH3, two vinyl CH3, three OCH3, four olefinic protons, two methane protons 

attached to oxygen functions, two quinone ring protons (6 6.62 and 7.33, each lH, J=Z.g 

Hz), one NH2 and one amide NH proton. 

Macbecln II (2_), 

Table 1. 
1 
H-NMR Chemical Shifts of ; and 2 C30H.t&N208, mp 148OC (dec.), 

Cczl~-, +620 (MeOH). showed UV 

,ocY, 
(3H.s) 

3.30 

3.33 

356 

313 

3.24 

339 

, 

A 2::" 255 ( f 16,800) and 

308 nm (sh.). 

The functional groups 

'H-NMR (d6-DMSO) of 2 are 

shown in Table 1. 2 was 

obtained also by reduction 

in 

of 

l_ with reducing agents such as 1 1 1 1 

Na2S204, whereas 5 was again 

readily oxidized to 1 with 
N 

oxidizing agents such as 

FeC13. 
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Table 2. '3C-NMR Chemical Shlfts of 1 and 2 (d6-DMSO) 'SC-NMR of 1 and 
c 

: 

“id7 

:;,.j 

I I I 

2 (Table 2) confirmed 
Lc 
30 carbon atoms and the 

functIona groups as 

shown In the table, re- 

spectzvely. 

The spectral data 

described above lndlcat- 

ed that t 18 a 2,6-dl- 

substituted benzoqulnone 

and 2 18 its hydro- 

qulnone form. Although 

1 did not give any acetates under usual conditions with Ac20-pyrldine, 2 afforded two 

kinds of acetates, I.e., dlacetate (A)> C34H48N2010, mp 194-195°C (dec.), [aID +90.5O 

(CHC13), 'H-NMR, b 2.20 (-OAc x 2), 7.62 (-CONH-) and triacetate (i), C36H50N2011, mp 

143-144OC (dec.), [U]D +88.5O (CHC13), 'H-NMR; b 2.20 and 2.26 (-OAc), 2.45 (-kAc). 

The presence of three double bonds In the side chains of 1 and 2 was asslgned from 

the 1~ and 13C-NMR spectra of L and ?., and in addltlon the UV absorption maxlmum at 255 

nm ( c 16800) In 5 and the 
3) 

'H-NMR spectra of A and 2_ suggested the presence of dlenamlde. 

Mild alkali treatment of L with NaHC03-MeOH afforded a reddlsh brown product (z), 

C31H46N209* mp 79-800~ (dec.), CUID +179" (CHC13). 5 had hiEzH 270 ( & 29,800) and 

485 nm ( 6 1950) in the UV and visible spectra, showing a typical spectrum of amlnobenzo- 
4) 1 

quinonold. H-NMR spectrum of 2 revealed four methoxyl signals at b 3.25, 3.35, 3.50 

and 3.78, indicating that one methoxyl group increased In 5. The signal of NH2 group 

was newly observed at 6 5.14 instead of disappearance of the amade NH signal in 1, and 

one of two benzoquinonold ring protons at b 7.33 (lH, d) in l_ shlfted upfleld to-b 5.73 

(lH, d). 

These changes between l_ and 5 clearly demonstrated that the amide linkage attached 

to bensoquinone In A was cleaved to give free aminobenzoquinone and the end COOH group 

of the other substituent of i was methylated. This lndlcated that two substituents of 

4 2 constituted an ansa-bridge in & 
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The IR absorption band of 1 at 1740 cm-' (ester C=O), a slgnlficant peak of m/e 

515.2905 (calcd. for C2qH41N07. 515.2883) due to CM+ -NHCO] fragment an the high-re- 

solution mass spectrum and the slgnals (C=O) at 6 155.9 of i and 156.0 of 2 In the lk- 

NMR spectra indicated the presence of the carbamate (-OCONH2) group. Acid hydrolysis of 

1 with d.HCl in dioxane afforded decarbamoyl products, C29H4lN07 (MS, M+ m/e 5151, which 

conslsted of three isomers, 2, mp >300°C (dec.), [aID +337.7' (CHC13), 1, mp >3OO"C 

(dec.), [a]D +244.5O (CHC13), and fi, mp 178-179“C (dec.), Cd, +144" (CHC13), and lost 

the ester C=O In the IR spectra. 

These data indicated that the carbamate group (-OCONH2) is located at the allyllc 

position of isolated double bond. 

Detailed spin decoupling experiments on ; (in CDCl3) clarified the structural units, 

A, i and C. 
= 

(Al fel 

J(Hz) 12 65 

f cl 

The partial structures of 2 were also assigned by spin decoupling studies. One of 

the qulnonoid protons in A and 2 was coupled to the other quinonold ring proton and O- 

benzyllc proton. In addition to the structural units, ?;, ,B and E was confirmed the unit 

P (-CH2-tH-OCH3) by spin decoupling of ;2. 

The total arrangement of these structural units, I, 2, 2 and ,D was assigned as fol- 

lows. The methane proton of -CH-OCONH2 (6 5.78) was only coupled to the methane proton 

of 6 3.10, and hydrolysis of 1 readily yielded decarbamoyl products conslstlng of three 

isomers through allyllc rearrangement. It is evident that the carbamate group 1s located 

at the allyllc position of the Isolated olefzne In the unit g, Indicating the connection 

of Cl3 with Cl4. 

Conversion of & to the amlnobenzoqulnone 2 by alkaline methanolysls indicated that 
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the amino group of the 2-amino-E-benxoqulnone was linked to the a,p,y,b-conJugated 

carboxyl group to form macrolactam. 

Because the Junction of the unit ,Q 1s not declslve, two tentative structures la 

and lb were given to macbecln I (1). 
12Ad 390.d 

\ I 

In order to decide the position of the remaining OCH3, the normal decarbamoyl 

product (6-j was epoxidized with m-chloroperbenzolc acrd and then oxidized with HI04 to 

afford a product 2, C24Hj1N08, [a], +129.1° (CHCl-,), (MS, M+ m/e 461) which was a 

cleavage compound between Cl0 and Cll, and between Cl3 and C14. The structure of 9 was 

clarlfled by spin decoupling as shown above, and it led to the conclusion that macbecln 

I cl_) is a beneoquinonoid ansamycrn represented by la and macbecln II (2) is its hydro- 

qulnone form.5) 

OH 
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