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  Carbonyl reduction by microorganisms and 
mammalian cells is a well known phenome-
non'-'). This reduction is frequently an enantio 
selective reaction'). This phenomenon is advan-
tageous for the synthesis or conversion of anti-
biotics and other biologically active materials. 
In this report, we deal with carbonyl reduction in 
rubeomycin A (corresponded to carminomycin 
III)) using yeasts. 
 Thirty strains of yeast were grown in test tubes 

(18 x 200 mm) containing 5 ml of medium com-
prised of 2 % glucose, 1 % peptone (Polypepton, 
Daigo Eiyo), 0.01 % yeast extract and deionized 
water (pH 7.0) at 28°C for 20 hours with con-
tinuous shaking. Then, 0.5 ml of rubeomycin 
A solution (1 mg/ml) was added to each test tube 
and incubated for a further 20 hours under the 
same conditions. After the incubation, each 
broth was adjusted to pH 8.5 with sodium bicar-
bonate and the antibiotic complex extracted with

chloroform. The extracts were dried over anhy-
drous sodium sulfate and concentrated in vacuo. 
The residues were chromatographed on silica gel 

plate (Merck, Kieselgel 60 F254) in a solvent system 
containing chloroform - methanol - acetic acid 

(80: 20: 4) and analyzed with a TLC scanner 
(Shimadzu CS-920) at 493 nm. 
  The yeasts in Table 1 were found to reduce 
rubeomycin A to rubeomycin B (corresponded 
to 4-hydroxybaumycinol Ai or A2°)). 
 The most effective yeast, Rhodotorula glutinis 

IFO 0389 was transferred to a 500-m1 shaking 
flask containing 100 ml of medium and the flask 
was incubated under the conditions noted above. 
After this pre-incubation, the cultured broth was 
centrifuged and the yeast cells were resuspended 
in the same volume of fresh medium containing 
2 % glucose, 1 % peptone and 1/15 M phosphate 
buffer. Then, 1 ml of rubeomycin A in acetic 
acid solution was added to the 9 ml of yeast cell 
suspension in a L-form tube and incubated at 
35°C with shaking for various times. After the

Table 1. Results of microbiological reduction of 

 rubeomycin A to rubeomycin B.

   Microorganisms 

Torulopsis candida 

Rhodotorula glutinis 
 IFO 0389 

Rhodosporidium toruloide 
 IFO 0559

Rubeomycin 
   content Reduction 

  (wg/ml) (%) 

 A B 

  90 8 8.2 
  24 84 77.8 

  85 14 14.1

Scheme 1.

Rubeomycin A Rubeomycin a
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 Fig. 1. Effects of temperature on reduction. 
 Initial concentration of rubeomycin A is 

100 pg/ml. The pH value of reaction mixture 
is 7.0.

Fig. 3. Recovery of rubeomycin B from the reaction 

 mixture of different initial concentrations of rubeo-

 mycin A. 

   The pH value of reaction mixture is 7.0. Incuba-

 tion temperature is 35°C.

    Fig. 2. Effects of pH on reduction. 
 Initial concentration of rubeomycin A is 

100 jig/ml. Incubation temperature is 35°C.

incubation, the reaction mixture was poured into 

an equal volume of acetone to stop the enzyme 

reaction. The centrifuged supernatant of the 
above mentioned reaction mixture was analyzed 
by HPLC (Water's HPLC System; column: 

Radialpak B; solvent: chloroform - methanol -
acetic acid - water - triethylamine (70: 16: 10: 
4: 0.01); detector: Shimadzu Fluorescence Spec-

tromonitor RF-530, emission: 538 nm, excita-
tion: 468 nm) to determine the quantities of 
rubeomycin A and rubeomycin B. 

 The experimental results are summarized in 

Figs. 1, 2 and 3. The optimum pH and tempera-
ture for this reduction was pH 7.0- 8.0 and 30 

40°C, respectively. 
 As shown in Fig. 3, in the cases of dosages of 

less than 30 mg in 10 ml of reaction mixture, 
more than 70 of the added rubeomycin A was 
transformed to the rubeomycin B reduction pro-

duct after 4 hours incubation. 
 The NMR spectrum and other chemical pro-

perties of the obtained reduction compound were 
in fair agreement with those of authentic rubeo-
mycin B that had been previously reported'). 

 Rubeornycin Al was also converted to rubeo-
mycin Bl.

                 References 

1) MARSHALL, V. P.; E. A. REISENDER & P. F. 
   WILEY: Bacterial metabolism of daunomycin. 

   J. Antibiotics 29: 966 968, 1976 
2) KARNETOVA, J.; J. MAT J5, P. SEDMERA, J. 

   VOKOUN & Z. VANLK: Microbial transforma-
   tion of daunomycinone by Streptomyces aureo-

   faciens B-96. J. Antibiotics 29: 11991202, 
  1976

Incubation time (hours)

Incubation time (hours)

Incubation time (hours)



VOL. XXXVI NO. 11 THE JOURNAL OF ANTIBIOTICS 1563

3) ASZALOS, A. A.; N. R. BACHUR, B. K. HAMILTON, 

   A. F. LANGLYKKE, P. P. ROLLER, M. Y. SHEIKH, 

    M. S. SUTPHIN, M. C. THOMAS, D. A. WAREHEIM 

   & L. H. WRIGHT: Microbial reduction of the 

   side-chain carbonyl of daunorubicin and N-

   acetyldaunorubicin. J. Antibiotics 30: 50-

   58, 1977 

4) WILEY, P. F.; J. M. KOERT, D. W. ELROD, E. A. 

   REISENDER & V. P. MARSHALL: Bacterial me-

   tabolism of anthracycline antibiotics. Steffi-

   mycinone and steffimycinol conversions. J. 

   Antibiotics 30: 649-654, 1977 

5) MARSHALL, V. P.; J. P. MCGOVREN, F. A. 

   RICHARD, R.E. RICHARD & P.F. WILEY: Micro-

   bial metabolism of anthracycline antibiotics 

   daunomycin and adriamycin. J. Antibiotics 31: 

   336- 342, 1978

6) HORIKOSHI, K.; A. FURUICHI, H. KOZIMA, H. 
   AKITA & T. OISHI: Selection of microorganisms 

   producing two chiral center. Agric. Biol. Chem. 
   47: 435 -' 436, 1983 
7) OGAWA, Y.; H. SUGI, N. FUJIKAWA & H. MORI: 
   Rubeomycin, a new anthracycline antibiotic 

   complex. I. Taxonomy of producing organism, 
   isolation, characterization and biological activity 

   of rubeomycin A, A1, B and B1. J. Antibiotics 
   34: 938 -j 950, 1981 

8) ZBARSKY, V. B.; N. P. POTAPOVA, M. G. BRA-
   ZHNIKOVA, B. V. RozYNOV, L. V. SIBELDINA & 

   N. F. SEPETOV: Structure of carminomycin II 
  and III. Antibiotiki 25: 488492, 1980 

9) MATSUZAWA, Y.; A. YosHIMOTO, K. KUNO & 
   T. OKI: Baumycin analogs isolated from Actino-

   inadura sp. J. Antibiotics 34: 774776, 1981




