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 Mutants of Cephalosporium acremonium 
C.M.I. 49137, M8650, blocked in the synthesis 
of cephalosporin C were investigated for ac-
cumulation of unknown (i-lactam compounds. 
The noncephalosporin C producers were iso-
lated after subjecting the superior cephalospo-
rin C (CPC) producing parental strain M86501 
C462 to mutagenic treatment. Mutants were 
screened for the inability to synthesize CPC 
by the method described in a previous publica-
tion1). All mutants blocked for CPC synthesis 
were grown at 23°C in shaken (250 r.p.m.) 
Erlenmeyer flasks (200ml) containing 50 ml of 
complete fermentation medium. After 7 days 
the cells were removed by filtration and the 
broths were immediately assayed for penicillin 
N, deacetoxycephalosporin C (DXPC), deace-
tylcephalosporin C (DCPC) and CPC. These 
antibiotics were separated by paper chroma-
tography using a n-butanol - acetic acid - water 
(11 : 3 : 7) mixture. The cephalosporins were 
detected by placing the dried chromatograms 
on plates seeded with Neisseria catarrhalis and 

penicillinase. Antibiotics were identified by 
Rf and concentrations were measured by com-

paring zone sizes with those of standards. 
Among 40 isolates selected for their inability 
to synthesize CPC, a number of mutants which 
accumulated penicillin N alone, either DXPC 
or DCPC or both, and penicillin N, but only 
traces of CPC, have been found as described 
in the preceeding publication1). Beside the 
four classes, which were discernible based on 
the accumulation of penicillin N, DXPC and 
DCPC1,2), a new class has been found by ex-
amining a number of DXPC producers. Mu-
tant CP 71 accumulated DXPC (0.5 mg/ml), 

penicillin N (1.5 mg/ml), traces of CPC, and 
a new cephem compound, which had not pre-
viously been detected in any of the cultures

of C. acremonium mutants. The new com-

pound was identified as N-acetyldeacetoxyce-
phalosporin C by ultra-violet and bioactivity 
spectrum, co-migration with authentic stan-

dard in several chromatography systems, 
masspectrum, nuclear magnetic resonance and 
infrared spectrum. In contrast, the parent of 

CP 71 produced high levels of CPC as well 
as DCPC (2 mg/ml) and penicillin N (1.5 mg/ 

ml), but only traces of DXPC and no N-
acetyldeacetoxycephalosporin C. The appear-

ance of N-acetyldeacetoxycephalosporin C was 
observed in variable amounts (0.05 - 0.2 mg/ 
ml) in three independently obtained DXPC-

producers, which were blocked in the syn-
thesis of CPC. More isolates are required to 

furnish proof of a concomitance of DXPC-
and N-acetyl-DXPC-production in the respec-

tive mutants.

 Isolation and identification of N-acetyldeace-
toxycephalosporin C: 

 A sample of the whole broth at the end of 
the fermentation was centrifuged to remove 
cells and particulates. The resulting broth 
was adjusted to pH 2.0 and extracted with 
n-butanol to remove lipophilic impurities and 
cephalosporin P. The aqueous phase was 
concentrated in vacuo and chromatographed 
on a column of Amberlite XAD-2 resin. After 
washing with water the activity was eluted 
with isopropanol-water (12:88). The active 
fractions were combined and concentrated in 
vacuo. The concentrate was applied to a column 
of DEAE-Sephadex A-25 and the column was 
developed with 0.1M NH4Br+0.01M CH3COOH. 
With this chromatography N-acetyldeacetoxy-
cephalosporin C could be separated from 
DXPC and traces of CPC. The fractions con-
taining N-acetyldeacetoxycephalosporin C were 
combined and desalted through a column of 
Amberlite XAD-2. Crude N-acetyldeactoxy-
cephalosporin C was about 50 % pure. This 
material was further purified by preparative 
thin-layer chromatography on silicagel (n -
butanol-acetic acid-water, 11:3:7) to obtain

Fig. 1. Structure of N-acetyldeacetoxycephalo-

 sporin C
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N-acetyldeacetoxycephalosporin C of about 
80-90%, purity. Chromatographical analyses 

on thin-layer cellulose plates with 4 systems 

(Table 1) and the retention times in high pres-
sure liquid chromatography (Table 2) afforded 

good evidence for the identity of this material 
with authentic N-acetyldeacetoxycephalosporin

C prepared from DXPC by N-acetylation. 
Further, some fractions of the DEAE-Sephadex 
A-25 chromatography showed in liquid chro-
matography a peak with the same retention 
time as authentic N-acetylcephalosporin C. 
 To prove the structure the material of the 

DEAE-Sephadex A-25 chromatography was 
treated with diazomethane in methanol/di-
ethylether and the resulting dimethylester was 
chromatographed on a preparative silicagel 
thin-layer plate (CHCl3-CH3OH, 95:5) to obtain 

pure N-acetyldeacetoxycephalosporin C-dime-
thylester. It showed a UV-maximum at 264 
nm. The masspectrum (by high resolution) 

gave a molecular ion m/e 427 (C1325N3SO7) 
and two fragmentations at m/e 256 (C11H16N2O5) 
and m/e 172 (C6H10NSO2) which are typical 
for the masspectroscopical cleavage of the (3-
lactam ring in cephalosporins. In the NMR-
spectra of the dimethylester the singuletts at 
1.82 and 2.0 ppm belong to the acetate methyl 

group respectively the methyl group in posi-
tion 3 of the thiazolidine ring. Natural N-
acetyldeacetoxycephalosporin C-dimethylester 
was in all physical-chemical properties identical 
with the authentic samples.

Table 1. Rf values of cephalosporin C, deace-

 toxycephalosporin C and their N-acetyl-deriva-

 tives on cellulose thin-layer in different systems

      Compound 

N-Acetyldeacetoxyceph-
  alosporin C 
  (from fermentation) 

Deacetoxycephalosporin C 

Cephalosporin C 

N-Acetylcephalosporin C 

N-Acetyldeacetoxyceph-
  alosporin C 
  (authentic sample)

Rf value

A 

0.79 

0.32 

0.25 

0.76 

0.79

B 

0.59 

0.38 

0.42 

0.63 

0.60

C 

0.72 

0.45 

0.60 

0.77 

0.72

D 

0.77 

0.51 

0.49 

0.71 

0.76

Systems: 
 A. Isopropanol-formic acid-water (77:4:19) 
 B. n-Butanol-acetic acid-pyridin-water 

    (37.5:7.5:25:30) 
 C. 66% Aqueous acetonitrile 
 D. n-Butanol-acetic acid-water (11:3:7)

Table 2. Retention times of cephalosporin C, 

 deacetoxycephalosporin C and their N-acetyl-

 derivatives in liquid chromatography

         Compound 

N-Acetyldeacetoxycephalosporin C 
 (from fermentation) 

Deacetoxycephalosporin C 

Cephalosporin C 

N-Acetylcephalosporin C 

N-Acetyldeacetoxycephalosporin C 
 (authentic sample)

Retention 
time in 
minute 

  35 

   17.5 

  22 

  48 

  35

 The chromatography was performed on a 
Varian liquid chromatograph 4000 by using a 
Zipax Sax column (1.8 x 150 cm; mobile phase 0.5 
-0.25 M borate buffer at pH 9.6; flow rate 0.45-
0.7 ml per minute)
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