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Isolation and Identification of Secondary Metabolites from the Solid Culture

of Endophytic Fungal Strain Botryosphaeria rhodina A13 from Agquilaria sinensis
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Abstract: Ten chemical constituents were isolated and purified from the solid culture of endophytic fungal strain Botryo-
sphaeria rhodina A13 isolated from Aquilaria sinensis by silica gel column chromatography, reverse silica gel column
chromatography , Sephadex-LH20 column chromatography , HPLC, preparative TLC and recrystallization. On the basis of
spectral data and physicochemical properties, their structures were identified as 3-oxo-A*”-sitosterone (1), (24R)-38-
hydroxy-ethylcholest-5-en-7-one (2), stigmast-4-ene-3, 6-dione (3), (22F, 24S)-5a, 6a-epoxy-24-methylcholesta-8
(14) ,22-diene-3B,7a-diol (4),genkwanin (5) ,benzoic acid (6) ,4-methoxybenzoic acid (7) ,pyrimidine-2,4 (1H,
3H) -dione (8) ,2-methoxyhydroquinone (9), (-)-gynuraone (10). All the compounds were isolated from the genus
Botryosphaeria for the first time. Compound 4 showed cytotoxic activities against MCF-7 and NCI-H460 cell lines.
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1.1 FEARF0 AR

N A B B. rhodina A13 435 A 30 sEA4 A
T A T3 40 B e Sy LA 40 ML MCEF-7 AR 40
Jifa i gia 40 i NCI-HA60 , B LT T 4 48 T 2B ) T b
PR
1.2 RXH

FE TS AE S (100 ~200 H 200 ~300 H, 4 5
FALTT ) (GF,, B0 Z AE MR (Merck 23 H) |, Cig
S AARE R (40 ~ 75 wm, Fuji Silysia Chemical Lid. ),
HERE Sephadex LH-20 (18 ~ 110 wm, Amersham Bio-
sciences Lid. ) , HoApiasi ¥ 2 20 Hr i, g A T M4k
1 1)
1.3 {438

LRH-100 A= AL 553748 (R OC T 28 8 BRI e il A
FRZAH]) , AVANCE I 8 500 MHz % ff JE 4R ik 1% %
(Bruker 237 ) , APT 2000 LC/MS/MS Jf i 1% ( MDS
SCIEX 23 #]) , DSQIT A H, 7~ f v 15 i 1% 4% ( 36 [
Thermo /A ]) , LC20AT AU &R AH (35 A% ( H A 5
B, ZF-6 B = FEE AR BT A (L i 5 S R,
AR F]) , Hangping FA2004N HL 1K1 (L IEHG %
BHAL RS BR A7), RE-2000 Y Jie 8 2% S AN (L6
WARAAAXES ) M TAE & ( R tE s BHECA TR

PR
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TE AT AE PIAGE B K FES, (5 K Bk
60% 77, i BRI & R4S, [48 294 100 g
AJE,H 100 4%, 121 °C K 30 min, ¥ X1 5 P BGE
i B. rhodina A13 TH 221K 50 T R4S, 16 A &%
R 27 CE:5£38 d,
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DA i k-2, R 20 TiR-HE I B ok L, FH )2 835
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RLZH 43, A ¥l Tk A B 43 19 21 39 A4 4y (PL ~
P39), 412 LR 40459 31 39 443 (EL ~ E39)
PI1 2050 W s 2 &2 F 45 A8 2L 64 1 (18. 0
mg) . EEEEIE PL1 R4 504 Sephadex LH-20 L)
TAMGE- R (1 1) YRIBE, TE AR AR AT (i - £
R Mg 4: 1) , il & 2 A3 b5 2(1.6 mg) .
P14 2734 Sephadex LH-20 D) — & F fe-FEE(1: 1)
VEE, I B S B A RS 254 3(2.0 mg) .
P30 #4434 Sephadex LH-20 L) — 48 e-HEE(1: 1)
VMG, ORI A )2 B (B =K 70 30) , TE AR AE i
FE(AMEE-Z TR TS 2: 1 ~1:2 FIZTRZ.TE]) , 4%
R OIEISIL G 4(20.0 mg) . E23 4132 Seph-
adex LH-20 DI G0 H e- B (10 1) Y45 27 20 43
£23-3 ~ £234 £23-3 4143 F B 1 0 & o 45 b A5k
EW5(1.0 mg) ,E234 24528 AR AR JZ AT (
fE-7K 40: 60) 18 4k-5 4 6 (5.5 mg) ., EI5 4H4r %
Sephadex LH-20 LA — 5 H %e-FBE (12 1) Peflit, SO A
RERAE AT (I EE-/K 30: 70) , I W B fe &2 E 45 A
AW 7(1.3 mg) . E34 2432 Sephadex LH-20 L)
AN - (1 1) PRI, R B B A S AL
Y 8(1.5 mg) . E25 41434 Sephadex LH-20 L) —.
FAMGE-EE (12 1) PRI, B AH R A 2 0 (7K
20: 80) , il % # )2 AIE LA 9(2.0 mg) . E21
20432 Sephadex LH-20 L) — & F be-FREE (1: 1) Bk
Jt | R AR A e A 2 B ( H 7K 202 80) , HHH B
45, AR AR5 10(5.2 mg) .
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3.1 ZHMEE

a1 [k ESI-MS m/z:413 [M +
H]", 2+ 7~ CyHy O.'H NMR (500 MHz,
CDCL,) §:5.72 (1H,s,H4),1.18 (3H,s,H-19),
0.92 (3H,d,J = 6.5 Hz,H-21),0.86 (3H,t,J =
7.5 Hz,H-29),0.84 (3H,d,J = 6.8 Hz, H-27),
0.82 (3H,d,J = 6.8 Hz,H-26),0.71 (3H,s, H-
18);”C NMR (125 MHz,CDCl,) §: 200.6 (C-3),
172.6 (C-5),124.6 (C4),56.9 (C-14),56.8 (C-
17),54.7 (C9),46.7 (C-24),43.3 (C-13),40.5
(C-12),39.5 (C-10),37.0 (C-20),36.6 (C-1),
36.5 (C-8),34.9 (C22),34.8 (C-7),33.9 (C-
6),33.0 (C-23),30.0 (C-2),29.1 (C-25),26.9
(C-16),25.1 (C-15),24.0 (C-28),21.9 (C-11),
20.7 (€C27),19.9 (C-19),19.6 (C-21),18.3 (C-
26),12.9 (C-18),12.9 (C-29), LI I ¥c#E 5 Chk
Wb A — B B AR TS 403

a2 HEBAK;EL-MS m/z:428 [M]*,
SFH CH,0,,'H NMR (500 MHz, MeOD) §:
6.14 (1H,s,H-6),4.33 (1H,m,H-3),1.30 (2H,
m,H-28),1.23 (3H,s,H-19),0.97 (3H,d,J =
6.6 Hz, H21),0.89 (3H,t,J = 7.5 Hz,H-29),
0.88 (3H,d,/ = 6.8 Hz,H-27),0.85 (3H,d,J =
6.8 Hz,H-26),0.77 (3H,s,H-18);”C NMR (125
MHz,MeOD) §:202.0 (C-7),175.4 (C-5),119.7
(C-6),68.6 (C-3),56.9 (C-14),56.5 (C-17),
54.8 (C9),46.8 (C24),43.1 (C-13),41.9 (C-
4),40.4 (C-12),39.8 (C-10),36.9 (C-1),36.9

x 100 %

(C-20),34.9 (C-8),34.5 (C22),34.0 (C2),
29.7 (C-25),28.8 (C-16),26.6 (C23),24.7 (C-
15),23.6 (C-28),21.6 (C-11),19.7 (C26),18.9
(C-27),18.7 (C-21),18.0 (C-19),11.8 (C-29),
11.8 (C-18) , LI -%od 5 3Ckias s A —80" i
S HA5 1R T ES -5 -J-3B-BE-T7 - il

wEW3 HEEK;ELMS m/z:426 [M]*,
2 FAh CH,0,,'H NMR (500 MHz, CDCL,) §:
6.18 (1H,d,J = 0.86 Hz,H4),1.17 (3H,s, H-
19),0.95 (3H,d,J = 6.5 Hz,H-21),0.87 (3H,t,J
= 7.5 Hz,H29),0.85 (3H,d,J = 6.8 Hz,H-27),
0.85 (3H,d,J = 6.8 Hz,H-26),0.73 (3H,s, H-
18);"”C NMR (125 MHz,CDCl,) §:203.3 (C-6),
200.5 (C-3),162.0 (C-5),126.4 (C4),57.5 (C-
17),56.8 (C-14),51.9 (C-8),47.7 (C-7),46.7
(C-24),43.4 (C-13),40.7 (C-10),40.0 (C-12),
36.9 (C-20),36.4 (C-1),35.1 (C-8),34.9 (C-
2),34.7 (€-22),30.0 (C-25),28.9 (C-16),26.9
(C-23),24.9 (C-15),24.0 (C-28),21.8 (C-11),
20.7 (€-26),19.9 (C27),19.6 (C-21),18.4 (C-
19),12.9 (C29),12.8 (C-18), L | %¥s 5 ik
W A — 3w S O B 43, 6-
i o,

&4 Pa K ESI-MS m/z:451 [M +
Nal*, 4+ F: K CxH, O,,'H NMR (500 MHz,
CDCL,) 8:5.23 (1H,m, H23),5.21 (1H, m, H-
22),4.43 (1H,d,J = 3.6 Hz,H-7),3.96 (1H,m,
H-3),3.15 (1H,d,J = 3.6 Hz,H-6),2.36 (1H,
m,H-9),2.12 (1H,m,H-20),1.87 (1H,m,H-=24),
1.03 (3H,d,J = 6.9 Hz,H-21),0.93 (3H,d,J =
6.9 Hz,H-24") ,0.88 (3H,s,H-18) ,0.87 (3H,s,H-
19),0.85 (3H,d,J = 7.0 Hz,H-27),0.83 (3H,d,
J= 7.0 Hz,H26);”C NMR (125 MHz, CDCl;) §:
153.5 (C-14),136.2 (C-22),133.2 (C23),126.1
(C-8),69.6 (C-3),68.7 (C-5),66.0 (C-7),62.2
(C-6),57.7 (C-17),43.9 (C-24),43.7 (C-13),
40.5 (€20),40.2 (C9),39.6 (C4),37.5 (C-
12),36.7 (C-10),34.0 (C25),33.1 (C-1),32.0
(C-2),28.1 (C-16),25.9 (C-15),22.1 (C-21),
20.9 (€C-24'),20.6 (C-26),19.9 (€27),19.0 (C-
11),18.5 (C-18),17.4 (C-19), DL % 5 30k
et FeA— 2 e M (22E,248) Sa, 6a-
PR IE-24-FSEAB -8 (14) ,22-05-38, T a- 1%,
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&S (a4 ESI-MS m/z;285 [ M +
H]*, %+ H CH,0,,'HNMR (500 MHz, DM-
SO) §:12.96 (1H,s,5-OH) ,10.39 (1H,s,4’-OH) ,
7.96 (2H, m, H2',6'),6.93 (2H, m, H-3",5"),
6.85 (1H,s,H-3),6.77 (1H,d,J = 2.2 Hz,H-8),
6.37 (1H,d,J = 2.2 Hz,H6),3.86 (3H,s,7-
OCH,) ;" C NMR (125 MHz, DMSO) §:183.3 (C-
4),166.5 (C-7),165.4 (C-2),162.7 (C4'),162.6
(C-5),158.6 (C-8a),129.9 (C2",6"),122.4 (C-
1'),117.3 (C-3",5"),106.0 (C4a),104.4 (C-3),
99.3 (C-6),94.1 (C-8),57.4 (7-OCH,), Ll %k
B S SCHR R AR — B e A R 5,47 -
R -7 - R AR T

LE®M6 HEMA;EL-MS m/z:168 [M] ",
TR K CH0,,'H NMR (500 MHz, DMSO) §:
7.45 (1H,s,H2),7.41 (1H,d,J = 8.0 Hz,H-6),
6.79 (1H,d,J = 8.0 Hz, H5),3.77 (3H, s,-
OCH3);"”C NMR (125 MHz,DMSO) §:151.5 (C-
4),148.3 (C-3),124.5 (C-6),116.1 (C2),114.3
(C-5),56.8 (-OCH3) ., LA I %i#i 5 SClikfig 18 S A
— 0 A O T R

&1 HE¥AR; ESI-MS m/z: 151 [ M-
H] 473k CH,0,,'H NMR (500 MHz, MeOD)
5:7.97 (2H,d,J = 8.9 Hz,H-2,6),6.94 (2H,d,J
= 8.9 Hz,H-3,5),3.85 (3H,s,-OCH3) , D) %k
5 SRR A — B B LA M o 4
AHR

hEMWM8 HAE K ESI-MS m/z:113 [M +
H]*, 111 [M-H], 4= % C,H,N,0,,'"H NMR
(500 MHz,DMSO) §:11.01 (1H,brs),10.82 (1H,
brs),7.38 (1H,d,J = 7.6 Hz,H-6) ,5.44 (1H,d,
J = 7.6 Hz,H-5) ;" C NMR (125 MHz,DMSO) §:
165.7 (C-1),152.9 (C-3),143.6 (C-5),101.6 (C-
6) . DA E%H 5 SClkR s A — 2w Ak
h PR E

wEWI WAk AR ESI-MS m/z:304 [2M +
Na+ HJ]*", 320 [2M + K + H]', 2 F X K
C,H,0,.,'H NMR (500 MHz, MeOD) §:7.58 (1H,
d,J] = 1.2 Hz,H3),7.50 (1H,d,J = 8.2 Hz,H-
6),6.77 (1H,dd,J = 8.2,1.2 Hz, H-5),3.89
(3H, s,-OCH3);"” C NMR (125 MHz, MeOD) §:
150.0 (C4),147.7 (C-2),128.6 (C-1),123.9 (C-
6),114.8 (C5),113.5 (C-3),55.8 (-OCH3), I

B S SRR A — B R A Ry 2-F
AR

L&YW 10 JC AR AR ESI-MS m/z: 193
[M-H] ,4»F= K C,H,,0,,'H NMR (500 MHz,
CD,0D) 6:7.58 (1H,dd,J =7.5,8.4 Hz,H-7),
7.08 (1H,d,J=7.5 Hz,H-8),6.94 (1H,dd, J =
8.3,0.8 Hz,H6),4.56 (2H, m, H-2, H3),1.47
(3H,d,J = 6.3 Hz,CH,-2);"C NMR (125 MHg,
CD,0D) 6:169.7 (C4),162.4 (C-5),143.6 (C-
8a),137.3 (C-7),117.3 (C6),117.2 (C8),
107.5 (C4a),81.1 (C2),69.0 (C3),17.7 (C-
2a) o DA 5 SCmRR a2 A — BT 0 HA
Tk 2-FHHE-3 ) 5- PR B AR
3.2 ‘HMEEN

2 L T P A SR R A 4 X e 2
Jfukk MCF-7 F1 NIC-H460 i) 1C, 4351 Jy 34.22 ng/
mL f137.97 pg/mL(F£ 1),

x1 LEY4 T2 FHEEHMBERE IC, &

Table 1 ICy, values of compound 4 against two tumor cell lines
oy 1G5 (pg/mL)
Compound MCF-7 NCI-H460
4 34.22 37.97
4] Cisplatin 1.21 1.30
4 itig

7175 JEE 1Y 1 I ( Botryosphaeria ) Bial e A<l 1
LA BB | A AR R B R I B B, B A R
740 7 5 VPO PR R e
TP DA T e AELAIE P 2 5 T 2 PR T S5 9 A I8
FEN R T AT B LA A A A A i L 4
K562 FEPERLEY " o AR N2 A AR A
WA ELA B. rhodina A13 f BV & 77 ) vh o3 15 45
TE T 10 MEE, BN E RNZE B o
5], fLEW s IR EY), BA DT R B
RN KB AER, Ak S W 2B B i
FH 0BT KB AR DNA Sadh S A 14k
EY 1 ~4 R ARG Y, S PENASS SRR YL
Y4 ARG

S 30k
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