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Streptomyces olivaceus Tii 4018 was included in our
screening programme for detection and isolation of new
secondary metabolites. Extracts of actinomycete strains
were analysed by HPLC coupled with diode array
multiwavelength monitoring (HPLC-DAD)and a UV-
visible absorbance spectral library database2). The
kanchanamycins, a complex of new 36-membered
polyol-type macrolide antibiotics1)3), the 42-membered
macrolactones desertomycin A4) and oasomycin A5), and
tryptophan-dehydrobutyrine diketopiperazine6) as well

as the isoflavone daidzein were isolated from strain Tii
401 8. All metabolites were produced during fermentation
in a complex mediumconsisting of 2% mannitol and
2% soybean meal.
In addition to these compounds, S. olivaceus Tii 4018

produced under modified cultivation conditions a
substance which was detected in the myceliumextract
by HPLC-DADanalysis (HP 1090M liquid chromato-
graph equipped with a built-in diode array detector and
HPLC3D-ChemStation, Hewlett-Packard). This com-
pound was not identified by spectral matching techniques
using our HPLC-DADdatabase. HPLC-ESI-MS analy-
sis (ABI 140A HPLC system, Applied Biosystems; API
III triple-quadrupol mass spectrometer equipped with a
nebulizer-assisted electrospray ion source, Sciex) de-
termined a molecular mass of 170.1, and search in

commercially available databases lead to further evidence
for the novelty as a natural product. Isolation and
structure elucidation resulted in determination of the
compound as (£)-4-oxonon-2-enoic acid (Fig. 1) that

has not previously been described as a natural product,
but has been made synthetically in the course of a new
method for preparation of (is)-3-acylprop-2-enoic

acids7). Fatty acids are produced by actinomycetes mostly
as constituents of complex compounds, such as the

Fig. 1. Structure of (is)-4-oxonon-2-enoic acid.
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lipopeptide antibiotics amphomycin8) and A21978 C
antibiotic complex9). Single fatty acid derivatives how-
ever, such as cerulenin10), or condensed derivatives,

such as myriocin1 1^ were mainly isolated from fungi.
Strain S. olivaceus Tii 4018 was cultivated in 500-ml

Erlenmeyer flasks with one baffle on a rotary shaker at
120rpm and 27°C containing 100ml of medium which
consisted of mannitol 2%and soybean meal 2%in tap
water (pH 7.5). A 10-litre stirred tank fermenter (Biostat
E) was inoculated with 5% (v/v) of a 24-hours pre-
culture, and grown at 27°C, aeration rate of 0.5 v/v/m
and agitation of 300rpm. Addition of 5mM cobalt
sulphate 36 hours after inoculation resulted in produc-
tion of(£)-4-oxonon-2-enoic acid at about 60 hours. The
production reached a maximumafter 96 hours at a
concentration of 3.1 mg/litre. Production of (E)-4-
oxonon-2-enoic acid was not observed at all during
previous fermentations that were carried out without
addition of cobalt sulphate.

(2T)-4-oxonon-2-enoic acid was isolated from the

mycelium by extraction twice with ethanol. The com-
bined extracts were concentrated in vacuo to the aqueous
residue that contained 31 mg of the fatty acid. The
concentrate was purified by column chromatography
using Amberlite XAD-16. (is)-4-oxonon-2-enoic acid

was desorbed from the resin by MeOH-H2O(40+60),
concentrated in vacuo, and extracted at pH 4 (1 n HC1)

Table 1. Physico-chemical properties of (is)-4-oxonon-2-
enoic acid.

Appearance
EI-MS (m/z)

Found :
Calcd;

Molecular formula
UV AjJae?H nm
IR CKBO cm"1

White powder
171.101 [M+H]+

171.102

C9H14O3

242

3406, 3070, 2956, 2931, 1679,

1660, 1623

Table 2. JH and 13C NMRchemical shifts of(£)-4-oxonon-
2-enoic acid.

Carbon No. 13C chemical shifts *H chemical shifts
ppm ppm

Cl
C2
C3
C4
C5
C6
C7
C8
C9

169

141

129
199

42

31

23

22

14

7.1 (d, /hh=16.2Hz)

6.64 (d, /HH= 16.2Hz)

2.6 (t)
1.6 (m)
1.3 (m)
1.3 (m)

0.9 (t)

Spectra were recorded in CDC13 solution; coupling

constants are given in Hz.

Art. No. 8 on biosynthetic capacities of actinomycetes. Art No. 7: See ref. 1.
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Table 3. Antimicrobial spectrum of (is)-4-oxonon-2-enoic acid, determined by the
agar plate diffusion test, inhibition zones in mm.

(£')-4-oxonon-2-enoic acid cone.

3 mg/ml 1 mg/ml 0.3 mg/ml
Test organism

Bacillus subtilis ATCC 605la
Bacillus subtilis ATCC 605lb
Bacillus brevis ATCC 9999
Micrococcus luteus ATCC 381
Staphylococcus aureus ATCC1 1632
Arthrobacter aurescens ATCC13344a
Arthrobacter aurescens ATCC13344b
Streptomyces viridochromogenes Tii 57
Agrobacterium tumefaciens ATCC1 5955a
Agrobacterium tumefaciens ATCC1 5955b
Escherichia coli K 12a
Escherichia coli K 12b
Proteus mirabilis ATCC29906a
Proteus mirabilis ATCC29906b
Pseudomonas fluorescens ATCC1 3525a
Candida albicans ATCC1023 la'b
Rhodotorula rubra Tii 8093a'b
Saccharomyces cerevisiae Tii 125a
Botrytis cinerea Tii 157C
Mucor mieheii Tii 284
Paecilomyces variotii Tii 137a
Paecilomyces variotii Tii 137b
Penicillium notatum Tii 136a'b

21
13
20

18 (21)
22

28

9 (12)
16
13
14

(18)
(14)

15

16

12
(8)

13
15 (17)

15

18

(10)

(10)
(8)

(9)
(9)

(10)
10

Complex medium.
Chemically defined medium (per litre): glucose 5g, tri-Na-citrateà"2H2O 0.5g,

KH2PO4 3g, K2HPO4 7g, MgSO4-7H2O 0.1g, (NH4)2SO4 1 g, Bacto agar 15g.
Giant colony.

Diffuse inhibition zone.

with ethyl acetate. The organic layer was concentrated
to dryness. Separation of the raw product was carried
out by size-exclusion chromatography on a Sephadex
LH-20 column using MeOH as eluent. Pure (E)-4-
oxonon-2-enoic acid was obtained by preparative

reversed-phase HPLC using Nucleosil-100 C- 1 8 (particle
size 10fim, i.d. 16mmx 250mmstainless steel column)
and linear gradient elution with 0.5% aqueous acetic
acid- MeOH, starting from 40% MeOHto 80% MeOH
within 10 minutes and a flow rate of 20ml/minute. The
compoundwas obtained after lyophilisation as a white
amorphous powder in an amount of 16mg. The physico-
chemical properties are summarised in Table 1.
By measuring a high resolution EI-MS spectrum (MAT

71 1, Finnigan), the protonated molecular ion [M +H]+
of (£r)-4-oxonon-2-enoic acid was determined as 171.101
corresponding to the molecular formula C9H15O3.The
structure elucidation was done using homonuclear
(TOCSY12)) and heteronuclear (HSQC13), HMBC14))

2D NMRspectra. The /HH coupling constant of 16.2Hz
indicated ii-configuration at the double bond C2 = C3.

The antimicrobial activity of (J£')-4-oxonon-2-enoic

acid was tested by the agar plate diffusion assay and is
shown in Table 3. An antibacterial activity against

various Gram-positive and Gram-negative bacteria was
observed, especially against Staphylococcus aureus ATCC

827

11632 at a concentration of 0.3mg/ml, but not against
yeasts and other fungi with the exception of Paecilomyces
variotii.
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