This article was downloaded by: [Malmo Hogskola]
On: 20 December 2011, At: 23:16

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Journal of Asian Natural Products
T Research
m“ Neterol Publication details, including instructions for authors and
ucts PSR o
Ressarch subscription information:
35 http://www.tandfonline.com/loi/ganp20
Y -;ﬁ Two new compounds from an
Mo i 30 endophytic fungus Aspergillus sp. HS-05
e BV __- Lin Zhang ®® , Gang Chen ®® , Hong-Hua Wu ®° , Xuan Lu ®° , Yue-
- s B Hu Pei °, Xin Wu ©, Bo Pan ® , Hui-Ming Hua ®° & Jiao Bai ®°

& School of Traditional Chinese Materia Medica, Shenyang
Pharmaceutical University, Shenyang, 110016, China

b Key Laboratory of Structure-Based Drug Design & Discovery,
Ministry of Education, Shenyang Pharmaceutical University,
Shenyang, 110016, China

¢ School of Life Science and Biopharmaceutics, Shenyang
Pharmaceutical University, Shenyang, 110016, China

Available online: 15 Mar 2011

To cite this article: Lin Zhang, Gang Chen, Hong-Hua Wu, Xuan Lu, Yue-Hu Pei, Xin Wu, Bo Pan, Hui-
Ming Hua & Jiao Bai (2011): Two new compounds from an endophytic fungus Aspergillus sp. HS-05,
Journal of Asian Natural Products Research, 13:03, 225-229

To link to this article: http://dx.doi.org/10.1080/10286020.2010.550885

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation
that the contents will be complete or accurate or up to date. The accuracy of any
instructions, formulae, and drug doses should be independently verified with primary
sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand, or costs or damages whatsoever or howsoever caused arising directly or
indirectly in connection with or arising out of the use of this material.



http://www.tandfonline.com/loi/ganp20
http://dx.doi.org/10.1080/10286020.2010.550885
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Malmo Hogskola] at 23:16 20 December 2011

Journal of Asian Natural Products Research
Vol. 13, No. 3, March 2011, 225-229

Taylor & Francis
Taylor & Francis Group

Two new compounds from an endophytic fungus Aspergillus sp. HS-05

Lin Zhang®, Gang Chen®®, Hong-Hua Wu®, Xuan Lu®®, Yue-Hu Pei*®, Xin Wu®,
Bo Pan®, Hui-Ming Hua™ and Jiao Bai®*

“School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang
110016, China; *Key Laboratory of Structure-Based Drug Design & Discovery, Ministry of
Education, Shenyang Pharmaceutical University, Shenyang 110016, China; “School of Life Science
and Biopharmaceutics, Shenyang Pharmaceutical University, Shenyang 110016, China

(Received 25 October 2010; final version received 22 December 2010)

Two new compounds, N-[4'-hydroxy-(E)-cinnamoyl]-L-tyrosine methyl ester (1) and
methyl 4-methoxy-3-(3'-hydroxy-2'-methyl)propionyloxy-benzoate (2), were isolated
from EtOAc extract of the fermentation broth of the endophytic fungus Aspergillus
sp. HS-05. Their structures were elucidated by NMR, IR, UV, MS, and CD methods.
Compounds 1 and 2 showed no anticancer activities against HL-60 cell lines (both of

I1Cs¢ > 100 uM) in vitro.

Keywords: Aspergillus sp.; endophytic fungus; structure elucidation; anticancer

activity

1. Introduction

Endophyte is one which resides in the
tissues beneath the epidermal cell layers
and causes no apparent harm to the host.
They form inconspicuous infections within
tissues of healthy plants for all or nearly
all their life cycle [1]. The relationship
between endophytes and host plants is
complex. The host plant protects and feeds
the endophyte, in return the endophyte
produces bioactive metabolites to enhance
the growth and competitiveness of the
host and to protect it from herbivores and
plant pathogens [2]. They have proven to be
promising sources of new and biologically
active natural products, which are of interest
for specific medicinal or agrochemical
applications [3]. Novel antibiotics, antimy-
cotics, immunosuppressants, and anticancer
agents have been found from endophytes
[4]. Tt is estimated that there might be as
many as one million different endophyte

species. However, only a handful of them
have been described [5]. Accordingly, it is
necessary to further investigate the metab-
olites of endophytes.

The endophyte HS-05 was isolated from
the leaves of Huperzia serrata collected
in Changbai Mountain, Jinlin province of
China in August 2008. Chemical studies on
the ethyl acetate extract of the fermentation
broth of HS-05 afforded two new com-
pounds. We report here the isolation and
structure elucidation of these compounds, as
well as their anticancer activities.

2. Results and discussion

Compound 1 was obtained as a white
amorphous solid. The molecular formula
was determined to be C;oH;oNOs by HR-
ESI-MS at m/z 340.1185 [M — H] . IR
absorptions were observed at 3388, 1734,
1652, 1606, 1514, and 1442 cm ™', which
indicated the presence of a hydroxyl
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group, two carbonyl groups, and a benzene
ring. The UV spectrum showed absorption
maxima at 286 and 224 nm. The '"H NMR
spectrum showed two phenolic hydroxyl
signals at 6 9.80 (1H, br s) and 9.30
(1H, br s), which were assigned to 4-OH
and 4-OH, respectively. Two pairs of aro-
matic protons at 6 7.37 (2H, d, J = 8.4 Hz,
H-2,6'),6.78 (2H, d, J = 8.4Hz, H-3/, 5)
and two trans-olefin protons at & 7.28
(IH, d, J = 15.6Hz, H-7"), 6.45 (1H, d,
J = 15.6 Hz, H-8) indicated the existence
of a p-hydroxycinnamoyl (group 1la) as
shown in Figure 2, which was supported
by the '*C NMR signals at & 165.5, 159.2,
139.7, 129.5x2, 125.8, 117.8, and
1159 x 2. It was further confirmed by
the HMBC correlations of H-2' and 6’ with
C-7', C-4’ and H-7' with C-8 and C-9'. The
other two pairs of aromatic protons at
6 7.00 (2H, d, J = 8.4Hz, H-2, 6), 6.65
(2H, d, J=84Hz, H-3, 5), together
with corresponding carbon signals at &
130.1 X 2, 115.2 X 2, exhibited the pre-
sence of 1,4-disubstituted phenyl ring.
According to the HMBC correlations of
the proton signals at 6y 7.00 (H-2, 6) and
8.39 (—NH—) with the carbon signal at é¢c
36.2 (C-7) and the correlation of the proton
signals at 8y 2.90 (H-7), 4.48 (H-8), 3.59
(—OMe) with the carbonyl signal at 6¢
172.5 (C-9), the L-tyrosine-methyl ester
(moiety 1b) was established (Figure 2).
The conjunction of moiety 1a with moiety
1b was deduced by the HMBC correlations
of both the proton signals at &y 4.48 (H-8)
and 8.39 (—NH—) with the cinnamoyl
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Figure 1. The structures of compounds 1 and 2.

carbonyl signal at §c 165.5 (C-9'). The
stereochemistry of compound 1 at C-8 was
determined by its CD spectrum. The CD
spectrum of compound 1 exhibited a
negative Cotton effect at 304nm and a
positive Cotton effect at 220 nm similar to
that of the methyl ester of N-[4'-methoxy-
trans-cinnamoyl]-3-(4-methoxyphenyl)-L-
alanine reported in the literature [6].
Therefore, compound 1 was finally eluci-
dated as N-[4'-hydroxy-(E)-cinnamoyl]-
L-tyrosine methyl ester.

Compound 2 was obtained as a color-
less oil, with [a]} + 73.2 (in MeOH). The
molecular formula was determined to be
C13H 606 by HR-ESI-MS at m/z 291.0846
[M + Na]*. The IR absorptions were
observed at 3430, 1761, 1718, 1613,
1513, and 1439cm™"', which indicated
the presence of a hydroxyl group, two ester
carbonyl groups, and a benzene ring. The
UV spectrum showed absorption maxima
at 256 and 228 nm. The "H NMR signals at
67.96 (1H, dd, J = 8.7, 2.0 Hz, H-6), 7.75
(1H, d, J = 2.0Hz, H-2), and 7.00 (1H, d,
J = 8.7Hz, H-5) were readily attributed to
a 1,3,4-trisubstituted phenyl ring (moiety
2a) as shown in Figure 1, which was
supported by the '*C NMR signals at &
154.6, 139.1, 129.2, 124.4, 123.1, and
111.6. In addition, two methoxyl signals
[6g 3.90 (3H, s, 4-OMe), 3.89 (3H, s,
7-OMe)], a methyl signal [6y 1.34 (3H, d,
J =17.2Hz, 2'-Me)], a hydroxymethylene
(—CH,0OH) group [éy 3.85 (2H, d,
J = 2.6Hz, H-3')], a methine proton [&y
2.98 (1H, m, H-2)], and two ester carbonyl

e
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Figure 2. The key HMBC (H — C) and NOE (H < H) correlations of the moieties of compounds 1

and 2.

signals at dc 173.3 (C-1'), 166.0 (C-7)
were observed from the "H and '>C NMR
spectra, respectively. The assignment of
all protonated carbon was established by
HSQC experiment. The structure assembly
of 2 was mainly achieved using HMBC
experiment (Figure 2). The HMBC corre-
lations of the signals at 6 7.96 (H-6), 7.75
(H-2), and 3.89 (—OMe) with the carbonyl
signal at 0 166.0 indicated the location of a
—COOMe group at C-1. The location of
another methoxyl group at C-4 was
determined by the correlations of the
proton signal at 6 3.90 (—OMe) with the
carbons at § 154.6 (C-4) and 111.6 (C-5),
along with the NOESY correlation
between the signal at 6 3.90 (—OMe) and
the signal at 7.00 (H-5). The correlations
of the signals at § 3.85 (H-3'), 2.98 (H-2'),
and 1.34 (2’-Me) with the other ester
carbonyl signal at 6 173.3 indicated the
presence of the moiety 2b. The location of
the moiety 2b at C-3 was suggested by the
chemical shift of C-3 (6 139.1) and the
molecular formula. Accordingly, com-
pound 2 was assigned as methyl 4-
methoxy-3-(3/-hydroxy-2'-methyl) propio-
nyloxy-benzoate.

The cytotoxicities of compounds 1
and 2 against HL-60 (human leukemia)
cell lines were tested by MTT assay.

Neither of them showed anticancer
activities (ICsq > 100 pM).

3. Experimental
3.1 General experimental procedures

Optical rotations were measured on a
Perkin-Elmer 241 polarimeter. A JASCO
CD-2095 Chiral Detector was employed
for CD determination using MeOH as
solvent. UV spectra were measured on
a Shimadzu UV-1601. IR spectra were taken
on a Bruker IFS-55 infrared spectrophoto-
meter. The NMR spectral data were
recorded on Bruker AV-600 (600 MHz for
'H and 150 MHz for "°C) with TMS as the
internal standard. The HR-ESI-MS data
were obtained on a Varian QFT-ESI instru-
ment. Chromatography was performed on
silica gel (200—300 mesh; Qingdao Haiyang
Chemical Factory, Qingdao, China), Sepha-
dex LH-20 (Pharmacia, Piscataway, NIJ,
USA), and reversed-phase HPLC (Hitachi
L-6000 pump and Hitachi L-7400 UV
detector).

3.2 Strain isolation and cultivation

Strain HS-05 was isolated from the leaves of
H. serrata collected in Changbai Mountain,
Jinlin province of China in August 2008.
The strain HS-05 was identified as Asper-
gillus sp. by Prof. Yixuan Zhang, and has
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been deposited in the School of Traditional
Chinese Materia Medica, Shenyang Phar-
maceutical University.

The fresh mycelium grown on PDA
medium was inoculated into 0.51 Erlen-
meyer flasks containing 0.151 liquid
medium (2% glucose, 2% maltose, 1%
monosodium glutamate, 0.05% KH,POy,,
0.03% MgSO,4-7H,0, 0.3% yeast extract,
tap water, pH 6.5). After 2 days of
incubation on rotary shaker at 28°C at
180rpm, a 7.5ml culture liquid was
transferred as a seed into each of 0.51
Erlenmeyer flask containing 0.151 of the
same liquid medium. The flasks were
subsequently incubated at the same con-
ditions for 8 days.

3.3 Extraction and isolation

The fermentation broth of the strain HS-
05 (about 801) was concentrated and
extracted with ethyl acetate and
n-butanol, successively. The EtOAc
crude extract (24g) was applied on a
silica gel column, and eluted with

CHCIl3;-CH;0H gradient (from 100:1 to
0:1) to afford 12 fractions. Fraction 4
(4.5 g) was subjected to silica gel column,
eluted with petroleum ether—acetone
(100:1-0:1), yielding five subfractions.
Subfraction four gave compound 1 (4 mg)
by HPLC (MeOH-H,O 45:55). Fraction
3 (6g) was then subjected to silica gel
column chromatography, eluted with
petroleum ether—EtOAc (100:1-0:1),
yielding eight subfractions. Among these
subfractions, subfraction five was then
submitted to semi-preparative reverse-
phase HPLC (C-18) by eluting with
MeOH-H,0 (32:68) (3 ml/min) to yield
compound 2 (5.5 mg).

3.3.1 Compound 1

White amorphous solid, [a]2D0 —45.2 (in
MeOH). UV(MeOH) Apay: 286, 224 nm; IR
(KBI) vyax (cm ™ 1): 3388, 1734, 1652, 1606,
1514, 1442; CD(CH3;0H) Agzp,nm — 1.19,
Agsponm + 6.72; 'Hand >C NMR spectral
data, see Table 1; HR-ESI-MS m/z:

Table 1. 'HNMR (600 MHz) and 3¢ NMR (150 MHz) spectral data of compound 1 (in DMSO-d).

Position oc oy (J, Hz) HMBC (H— C)
1 127.3 -

2 130.1 7.00 (1H, d, 8.4) C-3,4,6,7

3 115.2 6.65 (1H, d, 8.4) C-1,4,5

4 156.2 -

5 115.2 6.65 (1H, d, 8.4) C-1,3,4

6 130.1 7.00 (1H, d, 8.4) C-2,4,57

7 36.2 2.90 (2H, m) C-1,2,8,9

8 54.3 4.48 (1H, m) C-1,7,9

9 172.5 -

1/ 125.8 -

2 129.5 7.37 (1H, d, 8.4) c-a3,4,6,7
3 115.9 6.78 (1H, d, 8.4) Cc-1,4,5

4! 159.2 -

5 115.9 6.78 (1H, d, 8.4) Cc-1,3,4

6 129.5 7.37 (1H, d, 8.4) c2 4, 5,7
7 139.7 7.28 (1H, d, 15.6) c-1,2,8,9
8 117.8 6.45 (1H, d, 15.6) c-1,9

9 165.5 -

9-OCH3 52.0 3.59 (3H, s) C-9

—NH— - 8.39 (1H, d, 7.8) C-7,8,9
4-OH - 9.30 (1H, br s)

4-OH - 9.80 (1H, br s)
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Table 2. 'H NMR (600 MHz) and '>C NMR (150 MHz) spectral data of compound 2 (in CDCl5).

Position oc oy (J, Hz) HMBC (H— C)
1 123.1 -

2 1244 7.75 (1H, d, 2.0) C-1,3,4,6,7

3 139.1 -

4 154.6 -

5 111.6 7.00 (1H, d, 8.7) C-1,3,4

6 129.2 7.96 (1H, dd, 8.7, 2.0) C-2,7

7 166.0 -

7-OCHj3 52.1 3.89 (3H, s) C-1,7

4-OCH; 56.2 3.90 (3H, s) C4,5

1 173.3 -

i 42.1 2.98 (1H, m) C-1,3, C-(2'-CH,)
3 64.8 3.85 (2H, d, 2.6) C-1, 2/, C-(2'-CHz)
2'-CHj3 13.3 1.34 (3H, d, 7.2) c-1,2,3

340.1185 [M — H] ™ (caled for C,oH;gNOs,
340.1190).

3.3.2 Compound 2

Colorless oil, [a]® +73.2 (in MeOH).
UV(MeOH) A 256, 228 nm; IR (KBr)
Vmax (cmV): 3430, 1761, 1718, 1613,
1513, 1439; '"Hand '*C NMR spectral data,
see Table 2; HR-ESI-MS m/z: 291.0846
[M + Na]t (caled for C;3H;cO¢Na,
291.0839).

3.4 Cytotoxicity of compounds 1 and 2

RPMI-1640 medium (Gibco, New York,
NY, USA) contained 100 U/ml penicillin,
100 mg/ml streptomycin, 1 mmol gluta-
mine, and 10% heat-inactivated fetal
bovine serum (Gibco). Human leukemia
HL-60 cells (American Type Culture
Collection, Rockville, MD, USA) were
cultured in the above medium at a density
of 5 X 10* cells/ml at 37°C under an atmos-
phere of 5% CO,. Cell growth inhibition
assay was performed as reported previ-
ously. The compounds were dissolved in
DMSO, and the amount of DMSO was
controlled lower than 0.1% in the final
concentration. Cells were incubated with
various drug concentrations for 3 days.
The number of cells was determined by
hemocytometer, and its viability was

determined using trypan blue staining.
The growth inhibitory ability of the new
compounds was calculated and expressed
using the ICsy value (half-inhibitory
concentration). 5-Fluorouracil (5-FU) and
0.1% DMSO were used as a positive con-
trol and a negative control, respectively.
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