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Two new metabolites, 3R,5R-Sonnerlactone (1) and 3R,5S-Sonnerlactone (2), were isolated from the man-
grove endophytic fungus Zh6-B1 obtained from the South China Sea. Their structures were elucidated by
MS and NMR. The absolute configuration of compound 1 was determined by single-crystal X-ray analysis
using Cu Ka radiation. The absolute configuration of compound 2 was determined by NOESY analysis and
comparing circular dichroism spectroscopy with compound 1. The antiproliferative activity of compound
1 and 2 against the multi-drug resistant human oral floor carcinoma cells (KV) was evaluated.

� 2010 Elsevier Ltd. All rights reserved.
Study showed that a number of novel cytotoxic metabolites
have been discovered from marine-derived fungi.1 Mangrove on
South China Sea coast was an important resource of marine-de-
rived fungi and many novel bioactive metabolites have been iso-
lated from it.2 The endophytic fungus strain Zh6-B1 was isolated
from the bark of Sonneratia apetala from Zhu Hai, Guangdong, Chi-
na. The species of this fungus was unidentified. In this Letter, the
metabolites of this fungus were investigated. Two new metabo-
lites, 3R,5R-Sonnerlactone (1) and 3R,5S-Sonnerlactone (2) and
two known compounds, 3,4-dihydro-4,8-dihydroxy-7-(2-hydroxy-
ethyl)-6-methoxy-1(2H)-naphthalen-1-one (3) and 10-Norparv-
ulenone (4) were isolated (Fig. 1).

The extract of fungus Zh6-B13 was subjected to silica gel col-
umn chromatography (200–300 mesh), which was eluted with a
gradient of petroleum ether (60–90 �C) and ethyl acetate, and then
with a gradient of ethyl acetate and methanol. The fraction con-
taining compound 1 and 2 was further purified by HPLC (YMC
ODS-A column, 10 � 250 mm, 5 lm) using methanol/water
(60:40, v/v) as eluent, to obtain colorless crystals 1 (150 mg) and
white powder 2 (120 mg). The fraction containing compound 3
and 4 was further purified by HPLC using methanol/water (40:60,
v/v) as eluent, to obtain colorless crystals 3 (8 mg) and white pow-
der 4 (30 mg).
All rights reserved.
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According to HREIMS analysis, compound 14 had a molecular
formula C14H18O5. The 1H NMR spectrum (Table 1) indicated the
presence of one methyl group (1.44 ppm, d, J = 6.4 Hz) attached
to methine and one tetra-substituted benzene ring (6.22 ppm
and 6.26 ppm). Three D2O-exchangeable protons at 3.64 ppm,
9.07 ppm and 11.03 ppm indicated the presence of two phenolic
OH and one OH attached to aliphatic carbon. The 13C NMR spec-
trum of 1 revealed the presence of one ester carbonyl carbon
(171.94 ppm). The DEPT spectra indicated the presence of four
methylene groups, four methine groups and five quaternary car-
bons. The correlations of CH3/3-H/4-H/5-H/6-H/7-H/8-H in 1H–1H
COSY spectrum indicated the presence of an aliphatic chain of
Figure 1. Compounds 1–4 isolated from mangrove endophytic fungus Zh6-B1.
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Table 1
1H (400 MHz) and 13C (100 MHz) NMR spectroscopic data for compounds 1 and 2

Position Compound 1 Compound 2

dC, mult. dH (J in Hz) dC, mult. dH (J in Hz)

1 171.94, qC 172.68, qC
3 73.25, CH 4.95, m 71.43, CH 5.41, m
4 45.91, CH2 2.02, dd (6.0, 2.8) 43.98, CH2 1.88, ddd (14.8, 3.6, 1.2)

2.15, ddd (14.8, 6.8, 4.8)
5 72.01, CH 3.85, m 67.91, CH 4.23, m
6 37.10, CH2 1.53, m 38.26, CH2 1.48, m

1.79, m 1.76, m
7 27.08, CH2 1.31, m 29.56, CH2 1.48, m

2.09, m 1.80, m
8 37.58, CH2 2.57, ddd (11.6, 8.0, 5.0) 37.29, CH2 2.41 dt (12.8, 8.0)

3.24, dt (12.8, 7.2) 3.39, ddd (12.8, 4.4, 4.0)
8a 149.51, qC 150.91, qC
9 111.86, CH 6.26, d (2.4) 113.08, CH 6.29, d (2.4)
10 163.37, qC 164.56, qC
11 101.75, CH 6.22, d (2.4) 102.77, CH 6.24, d (2.4)
12 165.41, qC 167.61, qC
12a 106.24, qC 106.34, qC
3-CH3 21.47, CH3 1.44, d (6.4) 21.22, CH3 1.45, d (6.8)
5-OH 3.64, br s 3.66, br s
10-OH 9.07, br s 9.08, br s
12-OH 11.03, br s 11.56, br s
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CH3/C-3/C-4/C-5/C-6/C-7/C-8. In the HMBC spectrum of 1 (Fig. 2),
the correlation of 9-H, 11-H/C-1 indicated that the carbonyl carbon
of ester group was connected with phenyl group. The multiplet sig-
nal of 3-H at 4.95 ppm indicated that the C-3 was connected with
the O atom of ester group. The correlations of 8-H/C-8a, C-9 indi-
cated that the C-8 was connected with phenyl group. The correla-
tions of 9-H/C-10, C-11 and 11-H/C-10, C-12, C-12a indicated the
substituted form of phenyl ring. In the NOESY spectrum, the corre-
lation between 3-H and 5-H indicated that 3-Me and 5-OH of com-
pound 1 was at the same side. According to single-crystal X-ray
analysis using Cu Ka radiation,5 the absolute configuration of com-
pound 1 (Fig. 3) was confirmed and could be assigned as 3R,5R-
Sonnerlactone. The CD spectrum of compound 1 (Fig. 4) showed
positive Cotton effect at 266 nm for p?p* excitation of the ester
chromophore. It is contrary to those of the similar compounds xes-
todecalactones A, B, and C,6 who had the opposite configuration at
3-Me.

According to HREIMS analysis, compound 27 had a same molec-
ular formula as compound 1, C14H18O5. Furthermore, compound 2
had similar 1H NMR, 13C NMR, and DEPT spectra data as compound
1 (Table 1), which indicated that compound 2 had a same skeleton
structure as compound 1. In the NOESY spectrum of compound 2,
no correlation between 3-H and 5-H was observed, which indi-
cated that they were at the different side. As shown in Figure 4,
the CD spectrum of compound 2 also showed positive Cotton effect
at 266 nm which indicated that the configuration of 3-Me of com-
pound 2 was the same as compound 1. Therefore, compound 2 was
assigned as 3R,5S-Sonnerlactone.

Two known compounds, 3 and 4,8,9 were identified by NMR, MS
analysis and comparison of spectroscopic data with literatures.10,11

The antiproliferative activity of compounds 1 and 2 was evalu-
ated against multi-drug resistant human oral floor carcinoma cells
Figure 2. Key HMBC correlations of compounds 1 and 2.
(KV/MDR) by MTT method.12,13 The harvested KV/MDR cells were
exposed to various concentrations of the compounds for 48 h.
The results indicated that compounds 1 and 2 could inhibit the
KV/MDR growth by 42.4% and 41.6%, respectively, at 100 lM.

In summary, we investigated the metabolites of marine-derived
fungus Zh6-B1, and found two new lactones together with two
Figure 3. Perspective ORTEP drawing of compound 1.



Figure 4. CD spectra of compounds 1 and 2.
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known compounds. The two lactones showed cytotoxic activity
against KV/MDR cell line. They might possess beneficial therapeu-
tic potential against drug-resistant tumors.
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