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B4 EMA%E EE Aspergillus ochraceus SX-C7 XA B =R

3 /A‘tr‘, el'S B]'Ja gﬁ%iﬁ;‘, 5}'( ﬁﬁ) T#%) 57%{ E:*
LHERY nEBRRNES T SEVHEAE SRS, HESERREANEE SRR E, ¥R 5 TR,
=/ B 650091

W E. BW W RAEEMN Selaginella stauntoniana WA B M BB (Aspergillus ochraceus SX-C7) WX AEARH =4
735 KA. Sephadex LH-20. C-15 SUAHAE (G kAT 7 S AISELE, 12 H MS. NMR &SRS ENEMNEEH . K
H A MBE Ellman 2553 43 B 15 2 (10 8 23 40 5 W0 kAT 300 B 05 1R A0 £ Wt IH S R B 4 v el s . AR AR &R T
(Aspergillus ochraceus SX-CT)HIRARB =W 5 B4 5E T 10 MG, 739128 semivioxanthin(1) . 6-hydroxy-p-menth-4(5)-
en-3-one (2). FWHMIER (3). KX%JFE (4). preussin B (5). circumdatins D (6). FAEHE (7). sclerotiamide (8).

3B-hydroxyergosta-8,24(28)-dien-7-one (9). 3-O-B-D-glucopyranosyl stigmasta-5(6),24(28)-diene (10). Z5it LE&W 1. 2. 4.
7. 10 HXRMR M EE P BA R WEHET R LAY 10 SRR ZERIT B R A IR ENE T, B MR (MIC)

B9 2 pg/mL, HPHIZCRABEMERT MY, HED 1 X CBRREEREE A SR AHEIER, k2l 62.3% (Z9REH 50

pmol/L).
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Secondary metabolites of endophytic fungus Aspergillus ochraceus SX-C7 from
Selaginella stauntoniana
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Abstract: Objective To study the secondary metabolites of endophytic fungus Aspergillus ochraceus SX-C7 from Setaginella
stauntoniana. Methods The compounds were isolated and purified by silica gel, Sephadex LH-20, C-is reversed phase column
chromatography, and their structures were identified by MS and NMR analyses. Antibacterial activity and inhibitory activity against
acetylcholinesterase were studied by doubling dilution and Ellman methods. Results Ten known compounds were isolated from the
secondary metabolites of 4. ochrateus SX-C7, and identified as: semivioxanthin (1), 6-hydroxy-p-menth-4 (5)-en-3-one (2), flavacol
(3), magnolin (4), preussin B (5), circumdatins D (6), isofucosterol (7), sclerotiamide (8), 3B-hydroxyergosta-8,24(28)-dien-7-one
(9), and 3-O-B-D-glucopyranosyl stigmasta-5(6),24(28)-diene (10). Conclusion Compounds 1, 2, 4, 7, and 10 were isolated from
A. ochraceus SX-C7 for the first time. The results of the bioactivity assay showed that compound 10 possessed obvious inhibitory
activity against Bacillus subtilis with a MIC value of 2 pg/mL, which was at the same grade with positive control. Compound 1
exhibited potent inhibitory activity against acetylcholinesterase with an inhibitory rate of 62.3% (the final concentration was 50
pumol/L.
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ith & Jm L H A S AR B 2 IE kRS
FEml, Je RIMEE AU & AE 2505 R &
%E’]Eﬁﬂ%ﬁ it 25 Je L B AR AR ) SRR
BAFEAEYI. AL R, R, XA
EGUMIRE . PUE . PUEAGEE DT T R A B AR
PRI, I A R — Lo RE 2 T A 2800 i B Ok AR AR ™
WYIEAT 1 HEFE, Wen SERIMGRE 2 23 25 10 Fhmg|
W AR WRIGR AR, A B 5| Mk R R BR 2K A
YIBS R A P2 35 VE - Dai B MZ AN AR 4 43
%EHT 3ANHE, B RIS 7 R briC R
FE-S1, - Cui ZE OO — BRI IE A % EN-31
srEt 3 AN G, BA A RIRE R 4 M 2 s
Yo KR NRE LB Setaginella stauntoniana
Spring Wy BEH 1 PR HEE E B (Aspergillus
ochraceus SX-C7), VAT TAEAR:FRHEE, HATHEA
REE, XRKBRYBAT R B %€, 153
10 ™MEAW), 4334 semivioxanthin (1) 6-hydroxy-
p-menth-4(5)-en-3-one (2). %A% (flavacol, 3).
A6 2 (magnolin, 4). preussin B(5). circumdatins
D (6). 77 B (isofucosterol, 7). sclerotiamide
(8). 3pB-hydroxyergosta-8,24(28)-dien-7-one (9).
3-O-B-D-glucopyranosyl stigmasta-5(6),24(28)-diene

OH OH

OO o

%Mﬁ DH

(10), &AM WE 1. S ELEYRINE S
PR L R BE BT S TR AT 7 IE, RIS
Y1 10 XERGELZE A B B A R R REE, b
W E (MIC) fHN 2 pg/mL, ) R4 5 A0 pH
SHIEAH Y, A& 1 % 2B A aR S B B A S s 130
HEH, HIHIZN 62.3%.
1 EE5HH
1.1 &5

400 JERZWEFLIR I IE AL (Bruker Avance 400
MHz, %[ Bruker AF]); 500 JKAZREILIR P IEAL
(Bruker DRX-500 MHz, #&[E Bruker A ); 600 J&
B HEIRPE A (Brucker AVANCE 11T 600 MHz,
18 [ Bruker A 7] ); Agilent G3250AA LC/MSD TOF
JiEA (EE Agilent AF]); YXQ-L31-400 3735
JE R B RIS A AR A PR 22\ ); DHP-9272
TR FRAE (Bl —ERHCA R A RD: SW-CI-2FD
LTRSS RN ZHIR AT BS-4G
TEIRPEIR  CH N R SEIR A SR filiE A ] o
1.2 #8

M OAEEEICI (G M. GFase ). H:(ailhfE
i (200~300. 300~400 H), FHFEHELTHR

O]y MR (Sephadex LH-20, 32[E Amersham
OMe

i OMe

1 &t 1~10 B

Fig.1 Structures of compounds 1—10
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ANFD; AR (RP-15, fEEERTHERD.

. &5 (rdral, vapitk THIRARD; A
k. AER (el RERMERARD; LIH
BkAGEE 524 99%, Sigma-Aldrich A%, 775
Y05 C3389); MWHALERAR ZWEREAR (5= %L 99%,
Bfhr TFIE PR A ], 72 Mdi's A100869); il bk
REDEL 99%, Bl TRFIARAR, 75w
A135769); #IFE & (=4 400 USP units/mg, i ]
RAERAF, 7= 's N141226); TR R E &=
(NA, It BERBEREAR LA, s
357211),

1.3 EHEMR

B (Aspergillus ochraceus SX-C7) 4355
H 24541 Selaginella stauntoniana Spring, HZz
KEERASIHF TR, R RL A B A A
BEAT ITS JEHIE o S8 Fir FH 1098 58 11 Rt e 2 7
FF# (Bacillus subtilis ATCC 6633). Kz #F i
(Escherichia coli ATCC 25922). & H 0 & BRH
(Staphylococcus aureus ATCC 25923) FlH 5Bk
(Candida albicans ATCC 10231), 4 Fi JH & 5 H =
A8 AR VI T TR AL
2 ik
2.1 [EER%E:

4 UK A8 ¥4 58 Ok A7 B i B B (Aspergillus
ochraceus SX-CT) &5, MRV -G -
CHEE -Gt 6.2 k), SR E TIHIEA P TR
FEERFR, 28 CH:FE 30d.

22 RERESE

REESERLG » 0] R BRI — e AR AR R
126 24 h AR 3 R KR BIHHRA T3
FILIRE 1204 g, MUKEAT /UGS, FATHEE, TS
B2 W IE T BEAEHL 3 IR, A9 3 A BT 4> 18.2
g BEIR CBEER4) 43.5 g« IE T BEH > 48.6 go N4
R B BOHEAT RERE, PR REICRE (538 (G- F A4
) HHATRIBL, ralfRE) s oy, Frol GBS
Fr. 2 C&U4J-FB% 100 1)+ Fr. 3 CRU5-FIE 50 © 1)
Fr.4 (GA5-HEE 10 1) Fr.5 (BA7-FHEE3 1.
Fr. 5 i REI A L CRU7-HEE 30 1 1) 43 B it
AR (R 2iSE3IEY 1 (124 mg);
Fr. 4 Bt it IEAHAE (3 CAym-rNEE 50 ¢ 1. 10 :
1. 101 BEEEYEIA3E] 3 /M54 Fr. 4a~4c, Fr.4a
S IEARE A CAMEBE-TNE 30 D AR
HW2 (6.0 mg), Fr. 4b BRI (FHEE) 7

BRI EY 3 (42 mg), Fr. 4c #41EH
FERCHE i CRmEs-TaER 2 0 1) 28, ARG IS
A kAl C5-FEE 1 D BERLEY) 4
(6.8 mg); Fr. 3 [FIFEIE I ik fe A 3 o - 1
100: 1. 50 ¢ 1. 10 : 1) BRREEWEML, 753 3 ¥
Fr. 3a~3c. Fr. 3a it mERAGRE Cfiifk- 74
50 1 1) 4rEi193) 6 (5.8 mg), Fr.3b &idmEfit
W CHMEE-E 30 0 D 2 EEREEY 8 (5.4
mg), Fr. 3c EdERFEENE (G-HFEE1: 1D 4>
B EL A 5(3.6 mg); Fr. 2 L IEAHFE B 1E Cf
TEE-BEES 206 10 ¢ 1.3 0 DEERARLEY 9(15.6
mg) 110 (6.0 mg). Fr. 1 i IEARERAE G CH
THEE-BER .06 20 0 1D PEiS, BeBAT H ot
&, AEY T (205 mg).
2.3 HNESEMENE

A P U0 B T 0 2 SR P A A BRI UIFE 96
FUAR AT o AT B SR8 Pt FH A998 J57 BT A 2 2 7
B B. subtiliss KW E. coli 435 (078 & BRI
S. aureus M EABESERE C. albicans. M| ZHFH A1 EH
R PRI A B BH X BE 2 AR IR R A & .

A P V0 VR A S SR FH AR RRREIAAE 96
LR B AT o AR IAE S A DMSO ik 10.24
mg/mL [F¥EWR, FAER (AR HMET D f &
F (HEBEPHMEXEE) ] DMSO B 2.56 mg/mL.
FRUF 5 I BB FIZH 1 23 G B 200 pL, 23 5 Bs
HEFER (PDB) AR (HH) 1 LB W)
AR FEEE (B FFEE 1 mL, HIREBR. £
96 FLARH AT 2 FLINAN 5 pL RrlAL & PRE iid il
FIRHPEXT B, BFLIIN 10 L EiR# R 5
W, A FLIRRF AR 100 uL, KH 2 fi
SRR (R RS R EATRR RIE 96
FLAR AR FLIRE i B 2 SRR 512, 256, 128,
64, 32. 16, 8. 4. 2. lpug/mL. HHEEHET 28 C
TEIRAR S 72 h, WEET 37 CHEEMAHRE
16~18 h, MELIX LR SR B 7E 96 FLAR KR
o BT VA 975 L T A K AR ot I R B R B e
A MIC, BERESLINR 2 4. FRIVERTHIR (R
RKAHIE R FTEXTIE (DMSO) SHFIIEE F
VEH i—FE
2.4  ZERRBFSEEEGHISITE N E

FRAE SCHR IR BB () Ellman ¥k 5 2. B fIE B
BEEE AP H &, AL MRAE N BAPEX IR, ¥ 77 DMSO
BRI
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PB (0.1 mol/L BfRELZZMPiAT, pH=8.0) [
Bofi: 100 mL BERRZE AW+ 7 5.3 mL 0.1 mol/L
NaH,PO, WA 94.7 mL 0.1 mol/L Na,HPO, ¥V,
WHTH pH HZ 8.0. FHll{LAYIH DMSO iR,
Be A% 10 mmol/L HI¥R, P PB MiFE i 1 mmol/L
(¥ A e MR PB BCHI K 6.66 umol/L 1AW s
DMSO H PB Rkl 10%H17AW; ATCI 1 DTNB
%IH PB it ik 6.25 mmol/L () TAER, £ Bk fE st
H PB B 0.1 U/mL B9 . BodlirisileE, 1E
96 FLAR b 312E4T T JIE B ol v 2 0 5 S5 o A i 28
JIA 110 pL PB. 10 pL f04E &4 (1 mmol/L) A
40 uL ZPEAHBRESEE AW (0.1 U/mL); BHMEXT R 4H
BIA 110 uL PB. 10 pL A 5EAk (6.66 pmol/L) F1 40
uL Z P AEAREE A (0.1 U/mL); BT B4
A 110 uL PB. 10 uL10% DMSO F1 40 pL ZBEAE
BE BV (0.1 U/mL). B InaFErT 96 fLA T~ 37 °C
TACE 20 min, #AJ5H Tecan Inifinite M200 Pro
FAXAE 412 nm AMEER 3 RIS 5HE . TS 5185
U 96 fLtRk, FEREASFLAINA 40 pL ATCI (6.25
mmol/L) A1 DTNB (6.25 mmol/L) FJZ: AR &
N ARAEAR AN FLIE IR ZAR R 200 pL, Rl A
W2k EN 50 umol/L, i s AREZIK A 0.333
umol/L o ¢ Ja Ml 5E HAE 412 nm AL FIWROGEE (4) {H,
FERE 30 s SREAE—IREHE, MBI IR 4 i 1
W, fF1ERSE. LIS )E, RPN 4 E
AT 1 IR AR SR T B I R Bl 5 e 1) 2R

% =[(AE—AB)—(AS—AB)]/(AE—AB)

AS AFESAH A H, AB HFIMEXTREA 4, AB A RH
3 “R59H
3.1 HMEE

wEY 1. wEGe&HE (E0), 727N
CisH1405. 'H-NMR (600 MHz, CDCls) d: 4.74 (1H,
m, H-3), 2.95 (1H, m, H-4a), 2.99 (1H, dd, J = 3.6,
15.9 Hz, H-4b), 6.87 (1H, s, H-6), 6.52 (1H, d, J=2.2
Hz, H-8), 6.56 (1H, d, J = 2.2 Hz, H-10), 3.88 (3H, s,
9-OCH3), 1.54 (3H, d, J = 6.3 Hz, 3-CH3), 9.46 (1H, s,
11-OH), 13.76 (1H, s, 13-OH); 3C-NMR (150 MHz,
CDClL3) &: 171.6 (C-1), 76.6 (C-3), 34.9 (C-4), 133.3
(C-5), 116.1 (C-6), 140.7 (C-7), 101.7 (C-8), 162.9
(C-9), 99.7 (C-10), 163.1 (C-11), 99.4 (C-12), 158.7
(C-13), 108.5 (C-14), 55.6 (9-OCH3), 20.9 (3-CH3). LA
= "TH-NMR F1 BC-NMR %4 5 SCHRHoE — 20, #
WENEWY) 1 4 semivioxanthin.

Ew 2. sk, 7708 CioHic020
'H-NMR (600 MHz, MeOD) J: 0.88 (6H, m, 9,
10-CH3), 0.96 (3H, d, J = 6.6 Hz, 7-CH3), 2.00 (1H,
m, H-8), 1.97~2.06 (2H, overlapped, H-1, 2), 2.53
(1H, m, H-2), 4.32 (1H, m, H-6), 6.77 (1H, m, H-5);
BC-NMR (150 MHz, MeOD) ¢: 35.1 (C-1), 38.1
(C-2), 162.1 (C-3), 148.9 (C-4), 1014 (C-5), 74.2
(C-6),22.6 (C-7),9.9 (C-8), 19.3 (C-9), 218.6 (C-10), LA
_F TH-NMR AHI BC-NMR ¥ 5 SCHR i E—F1, #
WA 2 4 6-hydroxy-p-menth-4(5)-en-3-one.

e 3. LEEs (B, 471K
C12H20N20. '"H-NMR (600 MHz, MeOD) ¢: 7.13 (1H,
s, H-5), 2.58 (2H, d, J = 7.3 Hz, H-7), 2.15 (1H, m,
H-8), 0.95 (6H, d, J= 6.6 Hz, 8-CH3), 2.37 2H, d, J =
7.4 Hz, H-9), 1.95 (1H, m, H-10), 0.93 (6H, d, J= 6.7
Hz, 10-CH3); 3C-NMR (150 MHz, MeOD) ¢: 158.8
(C-2), 1579 (C-3), 1233 (C-5), 1403 (C-6), 42.4
(C-7), 29.4 (C-8), 22.9 (8-CH3), 40.0 (C-9), 28.1
(C-10), 22.4 (10-CH3). LA "H-NMR A1 3C-NMR %}
P 50k aE — 30, e E e 3 it ER.

a4 Lok, 773108 CuHiOr.
HR-ESI-MS m/z: 855.358 3 [2M+Na]* (it %14
855.356 8, CaHss014Na); 'H-NMR (600 MHz,
CDCls) §: 3.09 (2H, m, H-8, 8"), 3.91, 4.27 (% 2H, m,
H-9, 9", 4.74 (2H, m, H-7, 7"), 3.82, 3.86, 3.88 (15H,
s, 5X-0CH3), 6.56 (2H, s, H-2', 6'), 6.82~6.90 (3H,
m, H-2, 5, 6); BC-NMR (150 MHz, CDCls) é: 136.9
(C-1, 102.9 (C-2"), 153.5 (C-3"), 137.5 (C-4"), 153.5
(C-5", 102.9 (C-6"), 133.5 (C-1), 109.3 (C-2), 148.7
(C-3), 149.3 (C4), I111.1 (C-5), 118.3 (C-6), 86.1
(C-7", 85.8 (C-7), 54.5 (C-8"), 54.2 (C-8), 72.0 (C-9"),
71.8 (C-9), 55.9 (3-OCH3), 56.0 (4-OCH3), 56.2 (3,
5'- OCH3), 60.9 (4'-OCHs). LI L 'H-NMR #i
BC-NMR ##fs 5 i —3012, e &y 4
NARZEER.

Ews: sEmRY, 77208 CuHasNO.
'"H-NMR (600 MHz, CDCl;) d: 0.85 (3H, t, J = 6.7
Hz, 1-CH3), 1.20~1.33 (10H, m, H-2~6), 1.70 (1H,
m, H-7a), 1.20~1.33 (1H, m, H-7b), 2.08 (1H, m,
H-8), 2.19 (1H, m, H-9a), 1.39 (1H, dd, J = 6.6, 13.8
Hz, H-9b), 3.79 (1H, brt, J = 4.3 Hz, H-10), 2.25 (1H,
m, H-11), 2.88 (1H, dd, J = 10.9, 13.1 Hz, H-12a),
2.80 (1H, dd, J = 3.9, 13.1 Hz, H-12b), 7.26 (2H, m,
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H-14, 18), 7.25 (2H, m, H-15, 17), 7.23 (1H, m,
H-16), 2.30 (3H, s, 19-CH3); 3C-NMR (150 MHz,
CDCl3) 6: 14.2 (C-1), 22.8 (C-2), 32.0 (C-3), 29.4
(C-4), 29.7 (C-5), 26.5 (C-6), 34.9 (C-7), 66.1 (C-8),
39.6 (C-9), 70.4 (C-10), 73.8 (C-11), 33.7 (C-12), 139.6
(C-13), 129.5 (C-14, 18), 128.5 (C-15, 17), 126.2 (C-16),
38.8 (C-19). LA I "TH-NMR A1 BC-NMR ¥ 5 ik
E—E, HEEEY) S N preussin Bo

A 6: P EEAR, 5 F N CaHi9N;Os.
'H-NMR (600 MHz, CDCl;) dy: 7.45 (1H, m, H-4),
7.19 (1H, dd, J = 5.7, 2.6 Hz, H-6), 7.56 (1H, m, H-7),
7.10 (1H, dd, J = 2.9, 8.8 Hz, H-12), 6.92 (1H, dd, J =
2.6, 6.1 Hz, H-14), 4.57 (1H, dd, J = 7.8, 12.5 Hz,
H-19), 3.90 (3H, s, H-24), 3.88 (3H, s, H-23), 3.79
(1H, m, H-22a), 3.61 (1H, m, H-22b), 2.27 (1H, m,
H-21a), 2.09 (1H, m, H-21b), 3.07 (1H, m, H-20a),
2.19 (1H, m, H-20b); '3C-NMR (150 MHz, CDCl3) 6:
164.5 (C-2), 133.6 (C-3), 113.2 (C-4), 160.2 (C-5),
118.1 (C-6), 131.0 (C-7), 128.6 (C-8), 161.4 (C-10),
99.0 (C-12), 159.5 (C-13), 107.5 (C-14), 155.8 (C-15),
130.1 (C-16), 151.7 (C-18), 58.8 (C-19), 27.3 (C-20),
23.9 (C-21), 46.8 (C-22), 56.0 (C-23), 56.0 (C-24). LA
= TH-NMR F1 BC-NMR %4} 5 SCrk s — 24, i)
WA 6 N circumdatins Do

a7 ik (R, 73§ N CaoHasOo
'H-NMR (600 MHz, CDCLs) ¢: 5.34 (1H, m, H-6),
5.09 (1H, q, J = 7.2 Hz, H-28), 3.52 (1H, m, H-3),
2.82 (1H, m, H-25), 1.59 (3H, d, J = 7.2 Hz, CH3;-29),
1.00 (3H, s, 19-CH3), 0.97 (3H, d, J = 6.5 Hz,
27-CH3), 0.96 (3H, d, J = 6.5 Hz, 26-CH3), 0.94 (3H,
d, J = 6.5 Hz, 21-CH3), 0.68 (3H, s, 18-CHs);
BC-NMR (150 MHz, CDCl3) 6: 12.0 (C-18), 12.9
(C-29), 19.0 (C-21), 19.6 (C-19), 21.1 (26-CH3), 21.2
(C-11), 21.2 (27-CH3), 24.5 (C-15), 28.1 (C-23), 28.4
(C-16), 28.8 (C-25), 31.8 (C-2), 32.1 (C-7, 8), 36.1
(C-22), 36.3 (C-20), 36.7 (C-10), 37.4 (C-1), 39.9
(C-12), 42.5 (C-4, 13), 50.3 (C-9), 56.2 (C-17), 56.9
(C-14), 72.0 (C-3), 116.6 (C-28), 121.9 (C-6), 140.9
(C-5), 146.0 (C-24). LL_I= 'TH-NMR F BC-NMR %4}
5k E — 20, MO e a7 s .

EY 8: Bk R, 1A CyHaN:Oso
'H-NMR (600 MHz, CDCl3) d: 7.05 (1H, d, J = 8.0
Hz, H-4), 6.44 (1H, d, J = 8.1 Hz, H-5), 5.37 (1H, s,

H-10), 3.52 (2H, m, H-14), 2.12 (1H, m, H-15a), 1.97
(1H, m, H-15b), 2.70 (1H, m, H-16a), 1.93 (1H, m,
H-16b), 2.05 (1H, dd, J = 9.8, 2.8 Hz, H-18a), 1.83
(1H, dd, J = 9.2, 3.5 Hz, H-18b), 3.90 (1H, t, J = 9.5
Hz, H-19), 0.81 (3H, s, H-23), 0.89 (3H, s, H-24), 6.51
(1H, d, J = 9.7 Hz, H-25), 5.73 (1H, d, J = 9.7 Hz,
H-26), 1.41 (3H, s, H-28), 1.40 (3H, s, H-29);
BC-NMR (150 MHz, CDCl;) 6: 181.1 (C-2), 71.2
(C-3), 127.0 (C-4), 1103 (C-5), 154.4 (C-6), 106.6
(C-7), 140.0 (C-8), 122.5 (C-9), 73.8 (C-10), 67.6
(C-11), 171.3 (C-12), 44.9 (C-14), 25.8 (C-15), 30.3
(C-16), 70.8 (C-17), 31.4 (C-18), 57.1 (C-19), 175.6
(C-20), 44.9 (C-22), 23.3 (C-23), 19.9 (C-24), 117.7
(C-25), 131.8 (C-26), 77.1 (C-27), 28.0 (C-28), 28.0
(C-29). PL_E "H-NMR Al 3C-NMR ¥ 5 SChkikiE
— ), WA 8 4 sclerotiamide

&Y 9. LtalEfEk, 4+ N CisHaOro
'H-NMR (600 MHz, CDCls) &: 0.58 (3H, s, H-18),
0.96 (3H, dd, J= 2.6, 6.6 Hz, H-21), 1.00 (3H, d, J =
6.8 Hz, H-27), 1.01 (3H, d, J = 6.8 Hz, H-26), 1.14
(1H, m, H-22b), 1.14 (1H, m, H-17), 1.16 (3H, s,
H-19), 1.31 (1H, m, H-16b), 1.32 (1H, m, H-15b),
1.34 (1H, m, H-1b), 1.38 (1H, m, H-2b), 1.39 (1H, m,
H-12b), 1.39 (1H, m, H-20), 1.43 (1H, m, H-4b), 1.53
(1H, m, H-2a), 1.55 (1H, m, H-22a), 1.67 (IH, m,
H-4a), 1.83 (1H, m, H-la), 1.92 (1H, m, H-5), 1.95
(1H, m, H-15a), 2.03 (1H, m, H-12a), 2.06 (1H, m,
H-23), 2.10 (1H, m, H-14), 2.16 (1H, m, H-6b), 2.21
(1H, m, H-25), 230 (1H, m, H-11b), 2.38 (1H, m,
H-6a), 2.41 (1H, m, H-11a), 2.41 (1H, m, H-16a), 3.63
(1H, m, H-3), 464 (1H, s, H-28b), 470 (IH, s,
H-28a); *C-NMR (150 MHz, CDCls) 6: 11.5 (C-18),
17.4 (C-19), 18.9 (C-21), 22.0 (C-27), 22.1 (C-26),
24.9 (C-16), 25.5 (C-11), 29.3 (C-15), 31.2 (C-23),
31.3 (C-2), 33.9 (C-25), 34.5 (C-1), 34.7 (C-22), 35.8
(C-12), 36.2 (C-20), 37.5 (C-4), 38.4 (C-10), 41.2
(C-5), 42.6 (C-6), 42.6 (C-13), 48.4 (C-14), 53.5
(C-17), 70.1 (C-3), 106.2 (C-28), 133.3 (C-8), 156.8
(C-24), 165.3 (C-9), 199.1 (C-7). L F 'H-NMR Al
BC-NMR #iifs 530kl — 20, #esEea 9
°A 3B-hydroxyergosta-8,24(28)-dien-7-one .

EW 10: HERR, 757N CisHssOso
'H-NMR (600 MHz, C¢DsN) d: 1.62 (1H, m, H-1a),
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1.25 (1H, m, H-1b), 2.15 (1H, m, H-2a), 1.74 (1H, m,
H-2b), 3.77 (1H, m, H-3), 2.73 (1H, brd, J = 12.0 Hz,
H-4a), 2.48 (1H, t, J = 12.7 Hz, H-4b), 5.35 (1H, m,
H-6), 1.91 (1H, m, H-7a), 1.37 (1H, m, H-7b), 1.54
(1H, m, H-8), 0.89 (1H, m, H-9), 1.43 (1H, m, H-11a),
1.40 (1H, m, H-11b), 1.96 (1H, m, H-12a), 1.10 (1H,
m, H-12b), 0.91 (1H, m, H-14), 1.55 (1H, m, H-15),
1.89 (1H, m, H-16a), 1.27 (1H, m, H-16b), 1.12 (1H,
m, H-17), 0.66 (3H, s, H-18), 0.94 (3H, s, H-19), 1.41
(1H, m, H-20), 1.00 (3H, d, J = 6.5 Hz, H-21), 1.72
(1H, m, H-22a), 0.99 (1H, m, H-22b), 2.13 (2H, m,
H-23), 2.87 (1H, m, H-25), 1.04 (3H, d, J = 6.9 Hz,
H-26), 1.04 (3H, d, J = 6.9 Hz, H-27), 5.26 (1H, dd,
J = 6.5, 13.2 Hz, H-28), 1.64 (3H, d, J = 6.7 Hz,
H-29), 5.06 (1H, d, J = 7.6 Hz, H-1"), 4.07 (1H, t, J =
7.8 Hz, H-2"), 4.30 (1H, m, H-3"), 4.30 (1H, m, H-4"),
4.00 (1H, m, H-5"), 4.57 (1H, d, J = 11.1 Hz, H-6'a),
4.43 (1H, dd, J= 5.2, 11.6 Hz, H-6'b); '3C-NMR (150
MHz, CsDsN) d: 36.8 (C-1), 30.7 (C-2), 78.6 (C-3),
39.8 (C-4), 141.3 (C-5), 122.3 (C-6), 32.5 (C-7), 32.6
(C-8), 50.8 (C-9), 37.4 (C-10), 21.6 (C-11), 40.4
(C-12), 42.9 (C-13), 57.2 (C-14), 24.9 (C-15), 28.9
(C-16), 56.6 (C-17), 12.4 (C-18), 19.8 (C-19), 36.9
(C-20), 19.4 (C-21), 37.9 (C-22), 28.8 (C-23), 146.3
(C-24), 29.3 (C-25), 21.7 (C-26), 21.6 (C-27), 117.5
(C-28), 13.4 (C-29), 103.0 (C-1'), 75.7 (C-2"), 72.2
(C-3"), 79.0 (C-4"), 78.8 (C-5"), 63.3 (C-6"). LA L
'H-NMR i1 BC-NMR #4553k i — e, i
TEWAEN) 10 4 3-O-B-D-glucopyranosyl stigmasta-5(6),
24(28)-diene.
3.2 HIEDEM

SEREER (K D R, MZHRE T4 S IX
Beh G0 IR 4 P A A [RIRE FE IS 1
XAl B HEA B R ER TR T B S ) S
PE, R S AT HRIH T — MRS, H MIC
fH N 64 ug/mL; 5. 6. 8. 9 XIS LEAUAT A5 5 55
FAmEIE I, o 581 6 19 MIC {80 128 pg/mL,
8 1 9 [¥] MIC fE_A 256 ug/mL, 1fi 10 F IR 3R
FITEME, MIC A 2 pg/mL, A0 R R -5 BT
R PRI AR AR 2, 5 A0 9 o K AT o B A T s 1
PG, MIC {H 258 256+ 128 pg/mL, H41k
BT B IS T 8~ 10 X 4 iR A Bk
B LA I RIS, MIC 1558 128 pg/mL, 5

&1 &R MIC
Table 1 Minimum inhibitory concentration (MIC) of

isolated compounds

MIC/(ug'mL™1)

i FERTRE MEFE KR SR EmERRE
1 >512 >512 >512 >512
2 >512 >512 >512 >512
3 512 >512 >512 >512
4 >512 512 >512 512
5 64 128 256 64
6 512 128 >512 256
7 >512 512 >512 256
8 >512 256 512 128
9 >512 256 128 128
10 >512 2 512 128
f&Ex 32 — — —
*RERE — 2 2 64

HA —ERHIUR, MIC M 64 ug/mL.
3.3  ZEAREmESERHIF)E M

M T ARG E BE 0 vE PSR 45 R (R 2D 1T
PLE H 4. 7. 10 X6 ZBEREAR G B A _E T fmdd) (3
HIR<10%); 6. 8. 9 B TLIIIFNHIIEE, 0]
RIE 10%~20%; 2. 3. 5 BA & HHmHIEE,
FNHZAE 20%~60%; 110 1 FA B 14l ig i,
A 62.3%.
4 g

AT TR W R R B 7 R L e, R

F2 EUAYNZEEEEB I EYE

Table 2 Acetylcholinesterase inhibitory activities of
isolated compounds
ey /%
1 62.3
2 41.6
3 28.8
4 _
5 454
6 134
7 _
8 14.3
9 13.7
10 —
fb e bk 61.2

“—7 FoRTEAmH] IHE<10%)
“—" means no inhibitory (inhibitory < 10%)
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SERUE S K IYAT IR I B A G R S, FExd L
AT HOV B i P 0 A0 2 T LT s e ) 3 2 0 4
Mz bR B 3 B AR T 10 N2 ED,
ARG RS, ZEHFMmESE . RIERS.
Hod oy SRR EDA 4 S SRS 3 4
ZEIEMEMEERRAL S 1N RIEZ 14N BEE 14N
1. 2. 4. 7. 10 28 XM IR 1R 43 5945 21k
EW. 50 EERERE K BEA—E M
10 XA B 25 A B A AR s AR S 12, 5. 64 8.
9 XA B ZE AR B 1 A K LA TR A A OR s S
A9 X KM AT o B A S8 M R s 5 % 4
HEREE B — @B, 6~10 ST &t m & Bk
A RIS IR 1 X 2B AR AR A
SEAFDEIER, 2N 62.3%.
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