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Abstract : Ten compounds were obtained from Fusarium sambucinum B10.2 ,which was isolated from Aconitum vilmorinianum
Kom. Their structures were identified as:cyclonerodiol (1), trichoderiol A (2),T-2 tetraol (3),sambacide (4),128-ace-
toxy4 ,4-dimethyl-24-methylene-5a-cholesta-8 , 14-diene-38, 11a-diol (5), bisphenol A (6 ), B-sitosterol (7 ), magnolin
(8) ,indazole (9) ,uracil (10). Compounds 1-3,5-10 were isolated from this fungus for the first time,and 6 was first ob-
tained from nature. The results of bioactivity assays showed that compound 4 could inhibit the growth of Escherichia coli with
the minimum inhibitory concentration ( MIC) of 32 pg/mL. Compounds 6 and 9 showed strong inhibitory activity against
Staphylococcus aureus ,and the MIC was 64 wg/mL, which was at the same grade as positive control. Compounds 2,3 and 4
exhibited moderate acetylcholinesterase ( AChE) inhibitory effects.
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bisaboline 24L& Wy, 1 > Hi i it 6 A B, 2016 4,
AR WF9E T N B S (Aconitum vilmorinianum
Kom. ) H 73 B ARG ) — bk B AR SR AL TR ( F. sambuc-
inum B10.2) ARS8, B T —A & B iy i
WA A, FZA A W BA T b T
Al B 0 A BRI TG M o AR SUHE— 20 X i ARk
TR AU AE A = P AT IE ST, JF %43 B 45 21 1Y 3
A3 G AT I I R 2 T A G 0 o P
Fo
1 #RE57R=*
1.1 (Sl 5
111 RIS

A2 wt P B3 Uk 3% 4% ( Bruker AVANCE 400 MHz,
Bruker DRX-500 MHz, Brucker AVANCE I 600
MHz, {8 [& Bruker 22 #]) ; i 70 # it 3% A ( Agilent
G3250AA LC/MSD TOF, 2 [H Agilent /A 7)) 5 37 25
JiE K B (YXQ-L31400, |0 AU 2RI F ) 5 2241
T RIE & (SW-CJ2FD, IR b e & A IRA R
fE IR BE 254 ( DHP-9272, I ifg —fERBHEE A FRAF]) 5
TEIRFE IR (BS4G 5 M HE S g A g il i A F]) o
1.1.2 53K

Pyridine-d; ,dimethyl sulfoxide-d, ,CD;0D ,CDCI,
( Sigma-Aldrich 28 7)) 5 Z BENH A i ( Sigma-Aldrich
A F]) s AL L BEAH A, ( Sigma-Aldrich 22 7] ) 5t
TEAK(Sigma-Aldrich A F]) ;8 ZE ( =4,400 USP u-
nits/mg, FiH7 T3 F A BR 2 7)) ; Bk K85 % (b
AR EFHECARA R ) BB (MeOH ) | 58 05
(CHCLy) Ak (PE) (N (acetone ) F Z 2 £ ik
(EA) ¥ 0t
1.1.3 sttt

FEZHTRERE (200 ~300,300 ~ 400 H , ¥ 5
R TARAT) 5 # RMEEERL (Sephadex LH-20, 58 [
Amersham A\ #] ) ; C-18 o Fe4 & ff I8 3 B} (RP-18,
TEEER ) ;W2 EHTRE AR (G AU, 3 BV T
AIRAF]) o
1.1.4  BE#AH

BB ARG (F. sambucinum B10.2) /38 3 &
B (A, vilmorinianum Kom. ) , H ITS JF4 B 324 E
GenBank (accession number: KU987439) , 75 3%
T A RV S |, 38 SCBE R R BRI X
WRIH A 2

H 423K ( Candida albicans) A B 2E fFF 7
( Bacillus subtilis) KA1 H ( Escherichia coli) F14: T&

O 2 BR T ( Staphylococcus aureus ) PUFH 5 IR 56 5
= M B WA R A
1.2 XWHZE
L.2.1 HE#k3Ei

B RGO 7E PDA R 35 3L TG 4L Fn
P K, FE 28 CHEFMP IR 7T R WRHLE K
VeI £ BB 3.6 kg, 73 A% A 60 4~ HHL,
B 60 g £ 5, F 121 CF K 30 min J5&H &
Mo TEEINTCRERIES B 05 S 1942 B AR B4t
PR 22 AP 2R I G b, F 28 CHEERG FRA
HEFR 30 K,
1.2.2 ZEHORRS 5

fi] A 2 P 5 W, E e B v i G 1 FE e, )
FEFHEERR =REZE T, HH BRE 54.2 ¢
W45 2 A R R Rk AT €835 E AT 26 43 8,
i3 CHCL,-MeOH ( 100: 0—1: 1) . #H4}55] Fr. 1
(CHCL,: MeOH = 100: 0) . Fr. 2 (CHCL,: MeOH =
100: 1) \Fr.3( CHCl,: MeOH = 50: 1) Fr.4( CHC,:
MeOH = 10:1) .Fr.5(CHCl,: MeOH = 5:1) .Fr.6
(CHCl,: MeOH = 1:1) 75#857 . F Ak I HE €0 i
(PE-EA) FEE AT (5,31 (MeOH ) ¢ Fr. 2 Brifk 4773
BMAifE)S135) 7(6.0 mg) ;Fr. 3 Brtad [ B2 ik i
F A 33% ( PE-acetone ) 43125 FlHEE A €0 1% ( MeOH ) 4§
L1538 5(3.2 mg) .6(4.0 mg) 1(6.0 mg) ;Fr.4 B
253 REEHE (5,3 ( CHCL,-MeOH ) 15 3] Fr. 4a Fr. 4b
Fr.dc A1 Fr. 4d P4 B, Fr. 4a 280 A HE 643
(MeOH-H,0) £33 3(20.2 mg) , Fr. 4b 25 )7 4 i
JREAT: o35 B A AT € 3575 51 2((5. 0 mg) F110(10. 3
mg) , Fr. 4c 283 SOMAE (.38% (MeOH-H, 0) #F 1743 5
J , P Ao B A €83 (MeOH ) 1075 31 8 (3. 4
mg) ;Fr. 5 28 53 ik AT (4.3%% ( CHCL,-MeOH ) 15 3] T
Fr.5a . Fr.5b #1 Fr. 5¢ =7, Fr. 5b &t bk A 2
Tik (CHCL,-MeOH ) 3 it 43 15 45 21 7 38 43, K 33X 745 355
30 38 o B AT €8k 4l Ak 15 21 4 (40.5 mg) 19
(4.2 mg) o 43 5250 vt FH A9 d €0 550) A AL B J5T
10% H,S0,-EtOH %k .
1.2.3 W@ HH

AR YA G I P S T el T %) LT A 1 R A
(C. albicans) , = Fi 40}y Ak 5 2F 10 FF & ( B. subti-
lis) KIHFF IR (E. coli) F14x B €045 % BR AT ( S. au-
reus) o SEHR A AERBEL' T 96 £LAR AT
D, L TRT BE M0 BR Ry i 85 2%, 20 T P X B B
FIREER.
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Fig. 1  Structures of compounds 1-10

1.2.4 T BRRe s BS B 4] 7 M

T R T 41 0 3 P 0% 0 R T i R S
fik" R 5 Ellman 32 , BT BE R Al s bk, 5286 40 B8
mr,
1.2.4.1 W eyECH

PB(0.1 M @l sh gz vhim W ,pH =8. 0) B AL -
100 mL A28 M P2 5.3 mL 0.1 M NaH,PO,
VWA 94.7 mL 0.1 M Na,HPO, %W, 75 5 pH
2% 8.0, FpilfkA Y DMSO ¥ fi#, Bic i 10 mM
VR, 57 PB BB 1 mM B9 W, At 52 Ak
PB Be il i 6. 66 uM % ; DMSO H] PB i £ 1
10% 9%, ATCI F1 DTNB ¥4 PB [l 6.25 mM
1 TAEW, CTEARAREE RS H PB #ifEaL 0.1 U/mL (1)
VR
1.2.4.2 itk

O THE LB it 7% I 7E 96 fLAR bk AT. B
mZMA 110 wL PB 10 pL £Rl4EA5 4 (1 mM) 1
40 pL ZWEAETRERAEA M (0. 1 U/mL) ; BHH: XS BR2H
JIA 110 wL PB .10 pL fli 74K (6. 66 uM) F140 wL
ST ARG 1R B W (0. 1 U/mL) 5 B B 2H A
110 pL PB.10 wL10% DMSO F140 WL Z. % IH 5 /g
MW (0.1 U/mL)
1.2.4.3  Ffpps{Ckin

96 FLAR T 37 C FHE 20 min, #&J5 FH Tecan
Inifinite M200 Pro fiFR{AE 412 nm Zb2E = k35 5

18, PR S E 5 W 96 FLR, 1AL A
40 wL ATCI(6.25 mM) Fl DTNB(6.25 mM) fy 4k
FROUR G, 7 AR IE AR v 3 A LV W 2 1R FR Sl 200
wL, FRIAE S ) AR BE S 50 wM, th 52 bR 28 9 5 oy
0.333 uM, )il HAE 412 nm 4 W SGAE, B
B 30 s SRAE— B , 24 B X B A G 1

B, 45 kR AR
1.2.4.4  BEab s
TERE B RE L RO e 200 1 IR — 2 85

KA O BERRTE R B AR T, 1= [ (Ag-Ay)-(As-
Ay) 1/(Ag-Ay) x 100% , Horpr Ag S FE G A OB AH,
Ay BT BRI OGAE A, 075 521E
2 #RE5itig
2.1 LEMEHERE

wEW 1 HE &R H NMR (500 MHz,
CD,0D)§:5.12(1H, m,H-10),2.05(2H, m,H9),
1.68 (3H,s, CH,-15),1.62 (3H, s, CH,-12) ,1.25
(3H,s,CH,-13) ,1.16(3H,s,CH,-14) ,1. 04(3H,d,
J = 7.0 Hz,CH,-1) ;" C NMR(125 MHz,CD,0D)§:
14.5(q,C-1) ,44.2(d,C-2),81.3(s,C-3),40.4(t,
C4),24.3(t,C-5),54.3(d,C6),74.9(s,C-7),
40.4(t,C-8),22.7(t,C9),124.5(d,C-10),131.7
(s,C-11),25.7(q,C-12),26.1(q,C-13),25.1(q,
C-14),17.7(q,C-15) ., DL F%¥ode 53k s
B — 2, U 2 2 B WA eyclonerodiol ,
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&YW 2 KLlk;'H NMR (600 MHz,
CD,0D)8:5.40 (1H,td,J = 7.1,1.1 Hz, H3"),
3.92(2H,s,H-5"),2. 11 (2H,m,H-2") ,1.22(3H,s,
CH,-10),1.14(3H,s,CH,-9) ,1.02(3H,d,J = 6.8
Hz,H-8) ;" C NMR( 150 MHz,CD,0D)§:82.0(s, C-
1),75.5(s,C-3),55.5(d,C4),25.2(t,C-5) ,41. 4
(t,C-6),45.5(d,C-7),15.4(q,C-8),25.2(q, C-
9),26.1(q,C-10),41.7(t,C-1"),23.3(t,C2"),
127.1(d,C-3"),135.8(s,C4") ,69.0(1,C-5") ,13.7
(q,C-6") o ALK 5 Scmk™ i i B — 2%,
% B iZ AL S YR trichoderiol A

w&a&w3 B[k AK;'"H NMR (600 MHz,
CD,0D)5:5.54 (1H,d,J = 5.0 Hz, H-10),4.13
(1H,d,H-2,J = 3.4 Hz),4.10(1H, m,H-3) ,4.01
(1H,d,J = 4.7 Hz,H-11),3.81(1H,d,J = 5.5
Hz,H-8),3.73(1H,d,J = 12.5 Hz,H-15b),3.41
(1H,d,J = 2.9 Hz,H-15a),3.39(1H,d,J = 4.8
Hz,H4),2.91 (1H,d,J = 4.1 Hz,H-13a),2.77
(1H,d,J = 4.1 Hz,H-13b),1.83(3H,s, H-16),
0.84(3H,s,H-14) ;" C NMR (150 MHz,CD,0D)§:
82.2(d,C-2),80.7(d,C-3),80.4(d,C4),50.3(s,
C-5),49.8(s,C-6),29.8(t,C-7),69.9(d,C-8),
140.9(s, C9),122.6 (d, C-10),66.8 (d, C-11),
65.8(s,C-12),47.2(t,C-13),7.3(q, C-14),63.0
(1,C-15),20.8(q,C-16) o DA E%d 5 3cmk' " il
T P — B, OS2 Z AL B R T2 tetraol,

wEW4 Pk k;'H NMR (400 MHz, Pyri-
dine-d;)5:5.68 (1H,s, H-15) ,5.64 (1H,s,H-12) ,
4.82(2H,d,J = 10.4 Hz,H-28),4.71 (1H, s, H-
11),4.41 (1H, m, H3),2. 12 (3H, s, H-32),1.53
(3H,s,H-19),1.44 (3H,s,H-18),1.02 (3H, s, H-
30),1.01 (3H,s,H27),1.00(3H,s, H-26),0.98
(3H,s,H-29),0.97 (3H,s, H21) ;" C NMR (100
MHz, Pyridine-ds ) §:34.6 (t,C-1),25.0(t,C-2),
84.8(d,C-3),38.9(s,C4),50.7(d,C-5),18.2(t,
C-6),27.2(t,C-7),125.0(s,C-8),140.3(s,C9),
37.5(s,C-10),68.6(d,C-11),79.2(d,C-12) ,47.3
(s,C-13),148.0(s,C-14),120.4(d,C-15) ,35.5(t,
C-16),49.5(d,C-17),17.1(q, C-18),22.4(q, C-
19),33.6(d,C-20),18.2(q,C-21) ,34.8(1,C22),
31.1(t,C23),156.3(s,C-24) ,33.8(d,C-25),21.9
(q,C26),21.8(q,C27),106.5(t,C-28),16.7(q,
C-29),28.3(q,C-30),170.4(s,C-31),21.1(q, C-

32) . Dh B S Scmk bR B — 5 ek
EiZAE YN sambacide

’Hﬁﬁ%s ﬁ“%:—ﬁtj? C32H5004’ E@E‘IEE'IMK;HR‘
ESI-MS:m/z 521.359 9 [M + Na] " (caled for C,,
H,,0,Na 521.360 7) ;'H NMR (500 MHz,CD,0D)§:
5.60(1H,s,H-15),5.07 (1H, m,H-12) ,4. 73 (2H,
d,J = 7.2 Hz,H28),4.25 (1H, s, H-11),3.20
(IH,m,H-3),2.02(3H,s,H-32),1.28 (3H, s, H-
26),1.24 (3H,s,H-27),1.10(3H,s,H-18),1.05
(3H,m,H-19),1.02(3H,s,H-30),0.94 (3H,d, J
= 6.5 Hz,H-21),0.87(3H,s,H-29) ;”C NMR(125
MHz,CD,0D)6§:35.7(t,C-1),28.3(t,C-2),80.1
(d,C-3),40.2(s,C4),51.9(d,C-5),19.3 (t,C-
6),28.2(t,C-7),126.8(s,C-8),14.3(s,C9),38.5
(s,C-10),69.3(d,C-11),79.6(d,C-12),48.0(s,
C-13),148.7(s,C-14),121.6(d,C-15) ,36.3 (t, C-
16),50.4(d,C-17),17.1(q,C-18) ,22.3(q,C-19),
36.2(d,C-20),18.7(q,C-21),34.9(t,C-22),32.0
(t,C23),157.6(s,C-24),34.5(d,C-25),22.5(q,
C-26),22.6(q,C-27),107.0(t,C-28),16.2(q, C-
29),28.8(q,C-30),172.3(s,C-31),21.1(q, C-
32) . DhRBlE SR b a0 R — 5% ik
E %M E Y N 12B-acetoxy4 , 4-dimethyl-24-methyl-
ene-5a-cholesta-8 ,14-diene-38,11@-diol ,

wEme 1l CsHO,, K@ik ; HR-
ESI-MS:m/z227.108 0 [ M-H ] ( caled for C,sH,50,
227.107 2);'H NMR (600 MHz, CD,0D) §: 7.02
(4H,dd,J = 2.0,6.5 Hz,H-2,6,8,12),6.66(4H,
dd,J = 2.0,6.5 Hz,H-3,5,9,11),1.57(6H,s, H-
14,15);”C NMR (150 MHz,CD,0D)§:143.5(s, C-
1),128.7(d,C-2,6,8,12),115.6(d,C-3,5,9,11),
155.9(s,C4,10),143.5(s,C-7) ,42.5(s,C-13),
31.7(q,C-14,15) . DL #0550k ™) i 1o 5
P — B, W EZAL B YA bisphenol A

&7 KE &;'H NMR (500 MHz,
CDCl,)6:5.35(1H,d,J = 5.1 Hz,H-6),3.52(1H,
m,H-3),1.01 (3H,s,H-19),0.97(3H,d,J = 7.0
Hz,H-21),0.95 ~0.80 (9H, overlapped, H-26, 27 ,
29),0.68(3H,s,H-18) ;”C NMR(125 MHz,CDCI,)
6:37.5(t,C-1),31.9(t,C-2),72.0(d, C-3),42.5
(t,C4),140.9(s,C-5),121.9(d,C-6),32. 1 (t,C-
7),31.9(d,C-8),50.4(d,C9),36.3 (s, C-10),
21.3(t,C-11),28.4(t,C-12),40.0(s,C-13),57.0
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(d,C-14) ,24.5(t,C-15) ,40.0(t,C-16) ,56.2(d, C-
17),12.2(q,C-18),19.6(q,C-19) ,36.7(d,C-20) ,
19.6(q,C-21),34.2(1,C-22),26.3(t,C-23),46. 1
(d,C-24),28.8(d,C-25),19.0(q,C-26),20.0(q,
C-27),23.3(1,C28),12.0(q,C29), M LEFIES
SCHR' AR AE BBOE — B, S e A A Y R B
i B

'f‘tﬁ%s ﬁ’%f«tj‘j C23H2307,%@|§HZ|K;HR—
ESI-MS:m/z 855. 3583 [2M + Na] " (caled for C, Hsy,
0,,Na 855.3568) ;'H NMR (600 MHz, CD,0D) §:
6.92~6.94(3H, m,H-2,5,6),6.68 (2H,s, H-2',
6'),4.75(2H, m,H-7/H-7") ,4.26,3.89 (each 2H,
m,H-9/H-9") ,3.84(6H,s,0CH,-3",5"),3.82(6H,
s,0CH,-3,4),3.74(3H,s,0CH,4") ,3. 14 (2H,m,
H-8/H-8") ;"C NMR (150 MHz,CD,0D)§:135.4(s,
C-1'),104.4(d,C2",6"),154.7(s,C-3",5") ,138.8
(s,C4"),87.3(d,C-7"),55.4(d,C-8"),72.8(t,C-
9'),135.4(s,C-1),111.4(d,C2),148.7(s,C-3),
150.2(s,C4) ,111.4(d,C-5),119.8(d,C-6) ,87.2
(d,C-7),55.4(d,C-8),72.7(d,C9),56.5( OCH,-
3,4),56.7(0CH,-3",5"),61.1(0OCH,4") . DI L%

-5 SCmk Y R s — B, MO E AL A R
KREPEE,

wEW 9 @I ERKA;'H NMR (600
MHz,CD,0D)§:8.07(1H,dd,J = 1.6,7.4 Hz, H-
4),7.94(1H,s,H-3),7.44(1H,dd,J = 1.1,7.3
Hz,H-7),7.20(1H,m ,H-6) ,7.18(1H,m ,H-5) ;" C
NMR (150 MHz,CD,0D)§:133.4(d,C-3),122.4(d,
C4),122.0(d,C-5),127.6(d,C-6),112.9(d, C-
7),138.2(s,C-8),123.6(s,C9), VI ¥ 5 X
FikE 1 R A RO — B, B A A e

wEWI0 HEkA;'H NMR (600 MHz, DM-
S0-dy)8:7.38(1H,d,J = 7.6 Hz,H-6) ,5. 44 (1H,
d,J = 7.6 Hz,H-5) ;" C NMR (150 MHz, DMSO-d, )
5:151.6(s,C2),164.4 (s,C4),100.2(d,C-5),
142.3(d,C-6) . DL E%cds 530wk oo an i b
— 3, O A YR PR E
2.2 HPEEME

a1 ~7 /M9 #iITRARKE
(C. albicans) FEHEZEHIFF 5 ( B. subtilis) . K H
(E. coli) F14x e {53 % BR 1T (S. aureus ) 1 i) 1% M 1)
M5, LIRLERILE 1,

x1 HBAUEUERNDERE
Table 1~ Minimum inhibitory concentration (MIC) of some compounds ( g/mL)
& S BRI MR A I K 4 U (0 2 R TR
Compound C. albicans B. subtilis E. coli S. aureus

1 >512 256 512 256

2 >512 512 512 512

3 512 >512 >512 >512

4 >512 128 32 128

5 >512 >512 >512 >512

6 512 64 128 64

7 >512 128 256 256

9 >512 512 512 64

B ZE Nystatin 32 - - -

iR KA A Z Kanamycin sulfate - 2 2 64

T SR A R R T, BTl A& P xd @S BR T
B B 0 BB TR L 3R 6 11 e /N A TR VAR
(MIC) Jy 512 pg/mL, Hx Ak 59169 MIC fEIR T
512 pg/mL. FARYRZFAFT RS 4.6 5 7 XAl
ZEAUFF R EAT —E RS 1,4 A7 /Y MIC {4
128 wg/mL,6 [t MIC {H 4 64 wg/mL, T KIHFFH

M, 24 1) MIC {64 32 pg/mL, HEA —E/
MG 6 19 MIC {E29 128 pg/mL, HAMEAYIT0
MR, TR m QAR S ,6 19
) MIC {F-55 BH XS B B A [, 249 64 wg/mL, 35
W16 F19 HAT B9 1) <5 B (0 4 4 BR A 00 60 3 1, 4
Ay MIC 1 128 pg/mL,1 Fi1'7 # MIC {H 256 pg/mL,
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