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Abstract: Objective To study the secondary metabolites of the endophytic fungus Aspergillus terreus RSB2007 from Panax
ginseng C. A. Meyer in order to obtain new compounds. Methods The EtOAc extracts of fungal rice cultures were separated and
purified by using various chromatographic methods (silica gel, Sephadex LH-20 and HPLC). The structures of all compounds were
determined by chemical and spectroscopic methods (NMR, HRESIMS, CD, ECD, etc.). Results Four compounds were
preliminarily isolated and their structures were identified as 7,8'-dihydroxy-3,4,6-trimethyl-7"-phenyl-1,3,4,7'-tetrahydro-2 H-
pyrano[2,3,4-de]chromene-8'-carboxylate (1), butyrolactone II (2), aspernolide A (3) and versicolactone B (4). Conclusion
Compound 1 is a new polyketide and named aspercitrinol A.
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EAREDISET I . NS P S I SR AT 5
e, ASRMTm a2 2R/ TR A
HRLEZIE T, —MRE 4~6 SR NSRRI A] H & .
NS WA B RS T NS HL A IE R
SIORIER, ESRGHEE 518 @ 7 ANE
AR RGP Z 58, WA RE AT & 1E
T BE I AN BT I B8 )T o M SHE IR &AL 2 3 4
EHEEAZNAERE, ASIKEBIMN S FEANS
TR B 311 RN AE LR WRz RSP 5 R4
b2 K 15 F LS 153 48 PRINAERE; K10
M 3~5 NSRS A 2N AEE B 30 &
Park UM AS IR/ 2L 119 RN . 1X
LERFE T AT VER T 43 B 45 20 B N AR LR HEAT T AT
52, AZWAERHAMUEA ZFE, B
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MR 5i5h, ASWNARER S5 NS R EUHE
A ARG =AY, o AR SRR = &
(12 s B A SR E R & &, A
X NS 2 T AL o
ARLIGRT NS B 1 Rt 58 =L
Aspergillus terreus RSB2007 AT X A AR =4 1
. WEEJE Aspergillus sp. e WFEHL H WA IR} —
MKRIE, 2R I H A HEEZFMERN R —,
Iz BT A TRER AT AR GEBRas b AN AR R
W AT, Aspergillus sp B P VIR, i
mEME, W ILEARUH A R A, RS
WiREE, Horh—se b N s A& Y A A e
YU PLR . DURBEZRAEYNETE. X A. terreus
RSB2007 @47 KK AR K1, BEIR £ BRHE 75 R TS
FERE . AP ARG, B Sephadex
LH-20 A5 & 15 F1 HPLC il £ 55 777200 Hgh AT 70 B 4l
1, MAZHE WP 5 B3] 4 MEEY), 8Lk,
AN, ZHIERE . B 3 (electronic circular
dichroism, ECD) FI1T5 ECD S8 A% & AL &H)
HIgEMy, AFE 1 ANER (1) F1 3 4> aspernolide 28
RET B (2~4), 73509 7,8- "5 %E-3,4,6- =
Be-7- 2K HE-1,3,4,7- DU A -2 H-WE IR 5 [2,3,4-de] 4075 -
8-FR R (7,8'-dihydroxy-3,4,6-trimethyl-7'-phenyl-

1,3,4,7'-tetrahydro-2H-pyrano[2,3,4-de] ~ chromene-8'-

carboxylate, 1)+ butyrolactone IT (2). aspernolide A
(3) Al versicolactone B (4)., HAvEEZLEY 1
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1 N5
1.1 X5
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IR IEAR I A (f8 E Bruker A ] ); LDZX-40B1
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AHD); ZHWY211B BREIR R A A s
EARARD; hREAKIC (HARE EYELA &
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AW 58 B B R 2020 4 9 H S ARK A 1l
X 5 42 P ginseng C. A. Meyer HYIHR 25743
BT, HUNTREEHHEAKEAIRAF R
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T 28 CHEHIREIEFM TG, FSHLRUNmHE
J& T PDA i3 E 4l IR A7 .
22 BEHRAE

PRIUIE & i 22 M 2 23545 200 mL PDB [#EE
o, EEREFRREIRPEFE 5 d (20 C. 130
t/min), 15FERFN T B EM TR ET
B OKRFFRIE (80 gfff) R, JLEEFE 50 i, =i
T KB 30 do
23 BEHRABYMNE

RIEFVIFBEIR CBE TR 3 %, $REUR A IRk
FEHIEY) 40 g, MIEMARERAT GBI, AihEE-
BERR B8 (100 ©0~0: 1) BEEEVEME, £ HPLC %
Mrig69F, 31828 6 A% (Fr. 1~6). Fr. 4 (100 :
10 #54y, 8.9 g) £ Sephadex LH-20 5% 8 44y
Fr. 4.1~4.8. Fr. 4.5 £ 4 %8 HPLC (YMC Cis
¥, 75%F BE-/K, ARFRE 3.0 mL/min) 2 B4tk
BEMEM 1 (k=153 min, 4.1 mg); Fr.4.3 &id
Foffil] £ 8 HPLC (YMC Cis £, 70%HEE-7K, fAF:
Ui 3.0 mL/min) 73 B 4fifh, 32454 2 ((r=29.5
min, 2.5 mg). 3 (x®=34.1 min, 4.2 mg). Fr. 4.4
23241448 HPLC (YMC Cis %, 70%HEE-/K, 14
AR 3.0 mL/min) 73 &4k, BELEY) 4 (r=
26.9 min, 3.5 mg),
3 KT

WE 1: REAHRY, o]y —25.0 (c 0.10,
MeOH): UV AN () 286 (3.98): IR vor (cm):
2929, 1756, 1385, 1169, 1112, 1030. HIELEY1
ff) HR-ESI-MS m/z: 385.165 1 [M+H]" G5 1H
385.165 1), 454 'H-NMR fl 3C-NMR i (% 1),
B A 1 1537 2N CaaHoaOp, AMBARIFE N 11,
&1 () 'TH-NMR 27~ 6 N7 S 105 B4
=5 (On 6.18, 7.24~7.33), 2 NEAHKFIEES
(0u 3.51 #1 4.83), 1 MHEIES (6u3.57), 2 MK
HILZES (0u 2.71 F1 3.10), 3 MHEES (Ou

s

HMBC -~ M\H-'H COSY==

2.00, 1.08 1 1.13). BC-NMR i on A 22 Mz 5,
H 2 AMFEBES, | MIRERES (5c 169.4),
I MEBRES (0c 97.6), EFH S LREFE 55
1AL 2 NSRS 2 MIRFEAT 3 AR
5%, WK 1 fin, {74E 'H-'"H COSY HIHK(ES
H;-11/H-3/H-4/H5-12, HMBC M*(E5H H-1 (6n
4.83) 5C-3,C-5fIC-104H5%, H-4 (6u 2.71) 5 C-5,
C-10, C-11 #1 C-12 #H2%, H3-13 5 C-5,C-6 1 C-7
Fz1 WEW 1 WZHEILIREIE (600/150 MHz, DMSO-ds)
Table 1 'H- and *C-NMR data of compound 1 (600/150
MHz, DMSO-ds)

/DA OH oc

1 4.83(d,J=11.2 Hz) 70.6
3 3.51(qd, J=62, 6.4 Hz) 78.6
4 271 (qd, J= 6.8, 6.8 Hz) 377
5 138.7
6 115.1
7 156.2
7-OH 9.32 (s)

8 6.18 (s) 99.9
9 147.5
10 112.7
11 1.08 (d, J= 6.1 Hz) 22.0
12 1.13 (d, J= 6.8 Hz) 20.0
13 2.00 (s) 1.5
G 136.8
2,6 7.33 (m) 130.0
3,5 7.24 (m) 128.3
4 7.28 (m) 127.6
7' 3.10(d, J=11.2 Hz) 50.5
8 98.7
8-OH 7.74 (s)

9 169.0
9-OCH;  3.57(s) 52.8

ROESY #7 7 "%
1 k&1 B%MREE HMBC. 'H-'H COSY #1 ROESY %
Fig. 1 Structure, key HMBC, 'H-'H COSY and ROESY correlations of compound 1



« 5268

FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

F5%, LAK H-8 (du 6.18) 5 C-6, C-7, C-9 F1 C-10
K, RWE citrinin FBAFAE. KFHE H-1 (O
4.83)5 C-1'F1 C-7'#2<, H-7' (6u 3.10)5 C-1, C-10,
C-1', C-2'f1 C-8'#%, 8'-OH (du 7.74) 5 C-7' (dc
50.5), C-8' (d¢c 98.7) Al C-9' (¢ 169.0) #H>*, C-9’
(6c 169.0) 5 OCH3-9' (o 3.57) MK, FKH] C-1 4k
BEAH1ANRARFE B H-2', 6'5 C-4'A1 C-7'H
K, H-4'Y5 C-3', S'H MG 51 e S U 5 F ik S
FE5.

7 NOESY #HCuéd, H-3/Hs-12, H-4/Hs-11,
H-1/H-3, H-1/H-2'#15¢, H-6'/OCH;-9'fH15<3% 1] H-1,
H-4, CHs-11, H-2'F1 8-OH i T3 ZHEM, i
CH;-12, H-3, H-7'F1 9'-OCH; i TR & 1 75—, &
A CHRIREDS, fbEW 1 TS
penicitrinol P AHEL, C-7'4b% TANKIS, K2 T 1
ASF MR BT ECD BB LAY 1 45T
FyREATHAIE, %H TDDFT #1 B3LYP/6-311++G
(2d, p) EXMLAY 1 347 ECD 15, 115 ECD
i ] 5 Sl ECD 1 A& (B 2), Bk, %
WAV AT E N 1S,3RA4S,T'S.8'R. 43 HR
W, A A, dra i E A

20

| Sl
: --- g
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A/nm

2 LEYM1HENSITE ECD EE
Fig. 2 Experimental and calculated ECD spectra of

compound 1

G 2: IEETCE LR (HEE); 'TH-NMR
(600 MHz, CD;OD) J: 7.60 (2H, d, J = 8.5 Hz, H-2",
6"), 691 (2H, d, J = 8.5 Hz, H-3", 5"), 6.68 (2H, d, J =
8.2 Hz, H-2, 6'), 6.53 (2H, d, J= 8.2 Hz, H-3", 5"), 3.82
(3H, s, 5-OCHs), 3.48 (2H, s, H-6); 3C-NMR (150
MHz, CD:OD) 6: 171.7 (C-5), 170.2 (C-1), 159.4
(C-4'), 157.6 (C-4"), 139.9 (C-2), 132.4 (C-2', 6"
130.3 (C-2', 6"), 129.2 (C-1"), 125.4 (C-1'), 123.0

(C-3), 116.5 (C-3', 5", 115.5 (C-3", 5"), 86.7 (C-4),
53.7 (OCH3), 39.4 (C-6). LAyl #ds 5 ki &
FEAR—F, M AEY 2 4 butyrolactone 11,

a3 AEEIRmAR (FEE); 'H-NMR
(600 MHz, CDCls) 0: 1.27 (3H, s, Me-4"", 5"), 1.71
(1H, t, J = 6.6 Hz, H-2""), 2.57 (2H, m, H-1""), 3.50
(2H, m, H-2"), 3.81 (1H, d, J = 15.5 Hz, H-6a), 6.69
(1H, d, J = 8.1 Hz, H-5"), 6.52 (1H, d, J = 8.4 Hz,
H-3', 5", 6.92 (2H, d, J= 8.1 Hz, H-6", 2"), 7.62 (1H,
d, J=17.0 Hz, H-2', 6'); "*C-NMR (150 MHz, CDCls)
9: 169.9 (C-1), 169.5 (C-5), 156.7 (C-3), 153.2 (C-4"),
131.7 (C-2', 6), 129.7 (C-2"), 129.3 (C-2), 128.3
(C-1), 123.7 (C-6), 122.4 (C-1"), 120.6 (C-3"), 116.8
(C-5"), 1162 (C-3, 5'), 86.4 (C-4), 74.5 (C-3"), 53.7
(OCH3), 38.8 (C-2), 32.8 (C-6), 26.9 (C-4", 5"),
22.3 (C-1"") LA bl it 5 ik o A — 2520,
W% B G 3 N aspernolide A

&Y 4: HERRFED; 'H-NMR (600 MHz,
CDCls) 9: 7.66 (2H, d, J = 7.5 Hz, H-2', 6'), 7.45 (2H,
d,J=17.2Hz, H-3', 5", 7.42 (1H, t, J = 7.0 Hz, H-4"),
6.58 (1H, d, J = 8.0 Hz, H-6"), 6.54 (1H, d, J = 8.0
Hz, H-5"), 6.47 (1H, brs, H-2"), 5.11 (1H, m, H-8"),
3.81 3H, s, 6-OCH3), 3.56 (1H, d, J = 14.5 Hz, H-5),
3.50 (1H, d, J = 14.5 Hz, H-5), 3.13 2H, d, J = 7.7
Hz, H-7"), 1.70 (3H, s, H-11") 1.66 (3H, s, H-10");
BC-NMR (150 MHz, CDCls) 6: 169.6 (C-6), 169.0
(C-1), 153.6 (C-4"), 138.8 (C-2), 134.9 (C-9"), 132.2
(C-2), 129.8 (C-17), 129.6 (C-6"), 129.5 (C-4"), 129.3
(C-3', C-5"), 1279 (C-2, 6'), 127.6 (C-3), 126.4
(C-3"), 124.9 (C-1"), 121.7 (C-8"), 115.5 (C-5"), 86.4
(C-4), 53.6 (6-OCHs), 38.5 (C-5), 29.5 (C-7"), 25.8
(C-11"), 17.7 (C-10"). LA Rk ¥ 5 S0k i B
AR—30N, #E e AW 4 N versicolactone Bo
4 itie

ASZIGNT NS N AEE R A. terreus RSB2007 1]
AR PV 2 B AT RE A, s 2 007
AR AR, VIPM A, terreus RSB2007 IR
AR BSR4 MUEY, HPhaw 1
TR RIRAEY), WEW 2~4 & A. terreus IR
AR P bR I 3 AT WER L &Y. & s PR
R, AW 13 N HE HepG2 41 B % A B Sk (1) 41 g
B, AN, WEY 2~4 HAEYEERT R
BZ. AWFHEH, EY 2 (butyrolactone 11D 41
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BRI T T R -2, A R K NO HIIE 23],
HXTIHE R CCA A RN AMEF RIS G
¥ 3 (aspernolide A) £ [ A7) & AH S E I A
W Jee Hep-2 A1 TU212 40 34 58 H R ML o] e
{5 5% F A I R F (signal transducer and
activator of transcription 3, 3STAT3) {5 5B A <12,
1M HL AT 35 R 401 i 22 4 (lipopolysaccharide, LPS)
7510 E VR M A2 NO 1J7KF23, %} DPPH 41
HIETELE 5.89~10.07 pmol/L, X 4 Fh4H i 2 I vh
SEMAMEE TGRS, Chen ZERTNINA T &P PU0
BRI RIGE T A 3 X ERAE S 1 Y
(HSV-1) HHBHFUREENE, 1Cs HN (28.9%
0.8) pmol/L, Biiiy5AEWE I E 45 R R Wz &4
] ok A 4 U B B BRI R T 1, R
MK (median effective concentration, ECso) A
(7.4£0.6) umol/LP7. 1b&4) 4 % PANC-1 4 ffu bk
AEGRARIFIER], 1Cso 4 9.4 pmol/L, il
S S WIRH A 6] PANC-1 4R sE, HHEAK
RIRIT IR R E RN PUE 2R . AR FEE T
XT A. terreus IRAEARUR =R, G822 @R TH%
PR AR IR O3 (R — 22 0 B, 2B S NIR AR
RS WA BRI s 2 it 17—
JE )2 o
FBAR FAEHEHEATRFEAZFR
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