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The IL-6 dependent activation of the JAK/STAT pathway
plays a central role in the induction of the acute-phase
response in liver cells and stimulates the production of most
acute phase proteins (APPs)""?. Small molecule inhibitors
interfering with the IL-6 dependent JAK/STAT signaling
cascade leading to the expression of disease related genes
would be expected to serve as novel therapeutic
approaches”. In order to search for new inhibitors of the
IL-6 dependent signaling, a cell based reporter assay in the
hepatoma cell line HepG2 was used and submerged
cultures of basidiomycetes, ascomycetes and imperfect
fungi were examined for the production of compounds
which interfere with the IL-6 induced JAK/STAT mediated
expression of the reporter gene in the hepatoma cell line
HepG2: A screening of 3100 strains of basidiomycetes,
ascomycetes and fungi imperfecti resulted in the isolation
of four novel cyclopenentone derivatives, 2-(1-chloro-1-
propenyl)-4,5-dihydroxycyclopent-2-enone (CPDHC, 1),
4,5-dihydroxy-2-propenylcyclopent-2-enone (DHPC, 2), 5-
hydroxy-2,3-dimethylcyclopent-2-enone (HDC, 3) and 4,5-
dihydroxy-2-methyl-1-methylenecyclopent-3-ene (MMCD,
4) from fermentations of the ascomycete strain A23-98. In
‘addition we investigated the influence of the isolated
compounds on the expression of a human TNF-«
transctiptional reporter in Jurkat cells. CPDHC (1) and
DHPC (2) inhibited the TPA/ionomycin stimulated
expression of the hTNF-a promoter mediated luciferase
expression in Jurkat cells with IC;j-values of 5~10 um (1~

2 ug/ml) and 50~65um (8~10ug/ml)*. No inhibitory
activities on the hTNF-o driven reporter gene expression
could be observed for the compounds HDC (3) and MMCD
(4). In this paper we report the structural elucidation and
some biological activities of the compounds.

Experimental

General Experimantal Section

'"H NMR (500MHz) and '*C NMR (125MHz) were
recorded at room temperature in CDCl; or in CDCl,-
CD;0D (9:1) with a Bruker ARX 500 spectrometer with
an inverse 5Smm probe equipped with a shielded gradient
coil. COSY, HMQC and HMBC experiments were
performed with gradient enhancements using sine shaped

gradient pulses. In addition to the standard Bruker
XWINNMR software, the Gifa software package was used
for the evaluation of the NMR spectra”. The chemical
shifts are given in ppm (with the solvent peaks for CHCI,
and CDCI,; at 7.26 and 77.0ppm as reference) and the
coupling constants J in Hz. EI and APCI mass spectra were
acquired on a Finnigan Polaris and a Hewlett-Packard MSD
1100 spectrometer, while the UV and IR spectra were

recorded with a Perkin Elmer Lambda 20 and a Perkin.

Elmer Spektrum One B spectrometer. The melting points
(uncorrected) were determined with a Reichert microscope,
and the optical rotation measured with a Perkin Elmer 141
polarimeter at 22°C.

2-(1-Chloro-1-propenyl)-4,5-dihydroxycyclopent-2-enone
(CPDHC, 1)
2-(1-Chloro-propenyl)-4,5-dihydroxycyclopent-2-enone

was obtained as pale yellow crystals, m.p. 84~86°C. [],
—5° (¢ 0.1 in MeOH). UV (MeOH) A (nm) (&): 226
(7,950). IR (KBr): 3392, 2918, 1718, 1639, 1324, 1276,
1237, 1149, 1059 and 1030cm™'. EI-MS, m/z: 190
C'CI-M*, 14%), 188.0255 (**CI-M", 44%, C,H,0,>Cl
requires 188.0240), 173 (17%), 159 (19%), 155 (31%), 153
(100%), 135 (61%), 125 (21%), 107 (32%). 'H NMR
(CDCL,: CD,0D 9:1, 500MHz), §, mult., J (Hz): 7.28, 4,
J34=1.8, 3-H; 7.02, q, J,,_;=6.9, 2'-H; 4.55, m, 4-H;
4.12,4d,J;_,=3.0, 5-H; 1.84, d, J5_,,=6.9, 3'-H,. ’C NMR
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(CDCL,:CD,0D 9:1, 125MHz), 6: 199.9 C-1; 153.2 C-3;
137.9 C-2; 130.0 C-2"; 124.2 C-1"; 829 C-5; 73.6 C-4;
14.6 C-3".

4,5-Dihydroxy-2-propenylcyclopent-2-enone (DHPC, 2)

4,5-Dihydroxy-2-propenylcyclopent-2-enone  was  ob-
tained as a 1:1 mixture of the 4,5-cis-dihydroxy and 4,5-
trans-dihydroxy isomers, as pale yellow crystals, m.p.
112~117°C. UV (MeOH) A (nm) (€): 207 (15,600). IR
(KBr): 3402, 3028, 2917, 1721, 1637, 1417, 1295, 1223,
1140 and 1055cm™'. EI-MS, m/z: 154.0631 (M*, 10%,
CgH,,0; requires 154.0630), 139 (29%), 136 (46%), 126
(12%), 125 (13%), 121 (44%), 111 (18%), 108 (23%), 107
(30%), 79 (100%). "H NMR (cis isomer, CDCl,, 500 MHz),
o, mult,, J (Hz): 7.45, d, J,_,=3.3, 3-H; 6.05, m, 1’-H and
2'-H; 4.91,;dd, J,_=5.6,J, ,=3.3,4-H; 420, d, J;_,=5.6,
5-H; 1.87, d, Jy_,,=6, 3’-H,. '*C NMR (cis isomer, CDCl,,
125MHz), 6: 206.1 C-1; 153.4 C-3; 140.5 C-2; 134.6 C-2';
117.5 C-1; 71.2 C-5; 67.8 C-4; 15.8 C-3’. '"H NMR (trans
isomer, CDCl,, 500 MHz), §, mult., J (Hz): 7.25, d, J;,_,=
1.9, 3-H; 6.05, m, 1’-H and 2'-H; 4.81, m, 4-H; 4.26, d,
Js.4=2.7, 5-H; 1.87, d, J5._,=6, 3'-H,. *C NMR (trans
isomer, CDCl,, 125MHz), §: 203.5 C-1; 153.1 C-3; 139.1
C-2; 1342 C-2";117.2C-1"; 81.5 C-5; 75.5 C-4; 158 C-3'.

5-Hydroxy-2,3-dimethylcyclopent-2-enone (HDC, 3)
5-Hydroxy-2,3-dimethylcyclopent-2-enone was obtained

as pale yellow crystals, m.p. 40~45°C. [&]p —29° (¢ 0.2 in
MeOH). UV (MeOH) A (nm) (&): 239 (7,950). IR (KBr):
3427, 2925, 1704, 1639, 1517, 1437, 1392, 1336, 1098 and
1048 cm™!. EI-MS, m/z: 126.0690 (M™*, 100 %, C,H,,0,
requires 126.0681), 111 (41%), 109 (17%), 107 (45%), 83
(21%). 'H NMR (CDCl,, 500 MHz), &, mult., J (Hz): 4.17,
dd, J5.4,=6.7, Js_4,=29, 5-H; 283, dd, J, s=6.7,
Sy =17.8, 4-Ha; 2.40, dd, J,, _s=3, Jy4,=17.8, 4-Hb;
2.02, s, 3-CH;; 1.67, s, 2-CH,. "C NMR (CDClL;, 125
MHz), §: 209.6 C-1; 168.6 C-3; 133.7 C-2; 71.0 C-5; 40.2
C-4;17.1 3-CH,; 7.7 2-CH,.

4,5-Dihydroxy-2-methyl-1-methylenecyclopent-3-ene
(MMCD, 4)
4,5-Dihydroxy-2-methyl-1-methylenecyclopent-3-ene was

obtained as pale yellow crystals, m.p. 90~92°C. [c&],
+265° (¢ 0.1 in MeOH). UV (MeOH) A4 (nm) (g): 234
(14,250). IR (KBr): 3235, 2941, 1645, 1622, 1437, 1325,
1227, 1147, 1076 and 1053 cm™'. EI-MS, m/z: 126.0677
(M*, 35%, C,H,,0, requires 126.0681), 125 (28%), 111
(100%), 109 (38%), 79 (32%). 'H NMR (CDCl,, 500
MHz), 8, mult., J (Hz): 5.72, bs, 3-H; 5.06, bs, 6-Ha; 4.99,
bs, 6-Hb; 4.59, d, J,_,=2, 4-H; 4.46, d, J,.., =2, 5-H; 1.80,
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s, 2-CH,. *C NMR (CDCl,, 125 MHz), &: 153.6 C-1; 141.4
C-2; 132.2 C-3; 104.2 1-CIH,; 82.0 C-5; 81.8 C-4; 12.8 2-
CH,.

Fermentation, Isolation and Biological Assays

The ascomycete strain A23-98 was isolated from a wood
sample collected in La Reunion. The species could not be
identified. The strain was kindly provided by H. ANKE
and is deposited in the culture collection of the LB
Biotechnologie, Universitdt Kaiserslautern. The main-
tenance of the producing strain, the fermentation and
isolation of the compounds 1~4 was performed as recently
described”. The assays for antimicrobial activity and
cytotoxicity were carried out as described recently®.
Transcritional activity of a class II IL-6 responsive element
(IL-6RE 1I) driven SEAP or a hTNF-¢ promotor driven
luciferase reporter plasmid was measured in transiently
transfected HepG2 or Jurkat cells as previously described?).

Results and Discussion

CPDHC (1) was isolated from a crude extract of the
culture fluid of the ascomycete A23-98 by bioactivity-
guided fractionation®”. High resolution MS experiments
suggested that the elemental compositions of compounds 1,
3 and 4 are C{H,0,Cl, C,;H,,0, and C,H,,0,, respectively,
and this was confirmed by the isotope pattern in the mass
spectrum of 1 and by the 1D NMR data. Compound 2 is an
epimeric mixture (1: 1), the mass spectra of the mixture
suggested that both components have the elemental
composition CgH,,0, and the NMR spectra showed two
similar set of signals corresponding to CyH,,0;. In 1 and in
one of the isomers of 2 the coupling constant between the
olefinic ring proton (3-H) and 4-H is small, less than 2 Hz,
and so is the coupling constant between 4-H and 5-H
(approximately 3Hz). In the other isomer of 2 these
coupling constants are bigger, 3.3 and 5.6 Hz, suggesting
that the relative stereochemistry of the dihydroxy-
cyclopentenone moiety is different. A strong NOESY
correlation between 4-H and 5-H in the latter isomer of 2
suggests that the two hydroxyl groups are cis in this isomer,
and this is supported by the corresponding coupling
constant reported for 4,5-frans-dihydroxy-3-methyl-2-
cyclopentenone isolated from an alga”. The absolute
stereochemistry of this product was determined by total
synthesis, the same absolute configuration is shown for the
metabolites isolated here (Fig. 1) although this was not
determined. The configuration of the pentenyl double bond
in 1 was suggested to be Z by the lack of NOESY
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Fig. 1. Structures of 2-(1-chloro-1-propenyl)-4,5-
dihydroxycyclopent-2-enone (CPDHC, 1), 4,5-
dihydroxy-2-propenylcyclopent-2-enone (DHPC,
2), 5-hydroxy-2,3-dimethylcyclopent-2-enone
(HDC, 3) and 4,5-dihydroxy-2-methyl-1-
methylenecyclopent-3-ene (MMCD, 4).
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correlations between 3-H and both 1'-H and 3'-H,. In 2, the
signals for 1’-H and 2'-H in both isomers have the same
chemical ‘shift in the '"H NMR spectrum, and it was not
possible to extract the coupling constants for these protons.
However, the lack of NOESY correlations between 3'-H; in
both isomers and protons in the cyclopentenone ring
suggests that the double bond of the propenyl group has an
E configuration. While 1, 2 and 3 are cyclopentenone
derivatives 4 is a methylencyclopenten derivative, but it is
nevertheless probable that all four have the same biogenetic
origin. The “structurally related compounds 3-chloro-4-
hydroxy-2-propenylcyclopent-2-enecarboxylic acid methyl
ester and 2,3-dihydroxy-4-propenylcyclopentanone have
been shown to be formed via the pentaketide pathway from
dihydroisocoumarin®, and it is possible this also is the case
with the compounds reported here.

HepG2 cells were transiently transfected with a reporter
gene vector containing the SEAP under control of multiple
IL-6RE 1I sites, whereas Jurkat cells were transfected With
a human TNF-¢ promoter driven luciferase plasmid.
CPDHC (1) inhibited the IL-6 induced SEAP expression
with IC,, values of 4.0~53um (0.75~1 pg/ml). The

THE JOURNAL OF ANTIBIOTICS 681

compounds DHPC (2), HDC (3) and MMCD (4) which are
structurally closely related to CPDHC (1) showed no
inhibitory effects on the IL-6 induced SEAP expression in
HepG?2 cells. DHPC (2) exhibited no and CPDHC (1) only
weak antibacterial, antifungal or cytotoxic effects at
comparatively high concentrations (>64 pg/ml). HDC (3)
and MMCD (4) showed no biological activities up to 128
pg/ml. Further biological activities of 1 and 2 as well as the
mechanism of action of CPDHC (1) in inhibiting the IL-6
dependent signal transduction have recently been published®.
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