5518 B4 17 H S 5 R A g Vol. 18 ,No. 17
2012 4E9 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2012

7 P 2B AR W A B 1A Botryosphaeria sp.
MHF YAz A Pk e

Fk vk mAkE ek E ot d R R
(1. 2AFH® LFEHFE5H KA, 29 650214,
2. MARFPHBRLA,Md T 475004; 3. FEFERARLR T HHFLA,LFE  100700)

[(WE] BB /LB AN B Botryosphaeria sp. MHF {4625 R A4F BEATHISE . ik RDRAM FAHGEZ R A
REVLHEAT 40 B B SR ST S, SR NamEBARNA BTG B. sp. MHF (WA EEY T 4> #1545 8 ME&W 4
IR 7 AR50 3B (1) (A H-4,6,8,22-DU 0 -3 (2) (Z 1 138, 5a, 9a- = FRHE-7 ,22- 05 -6-1 (3) (Z A i-7,22-
f#-38,5a,6B-=M% (4) ZAKSa,8a-3F 5 -6,22- " fi-3-B% (5) .fusaproliferin (6) JEit g C (7) Ml 3,4,5-=FF-WAZE
il (8). &5it: FrAILEW I N IR M LI Murashige-Skoog 55 3% £ 55 55 HOZ Mk 0 5153

[X$H] ZMETA; NWAEHRE; Bowryosphaeria sp. MHF; L2253 ; % A f BE2E

[HEHEE] R284.1 [ THKERIRAD] A [XEHE] 1005-9903(2012)17-0120-04

[ M4 HARH#HE]  hitp://www. cnki. net/kems/detail/11. 3495, R. 20120704. 1733. 005. html

[MEHERAE] 2012-07-04 1733

Study on Secondary Metabolites of Endophytic Fungal Strain
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[ Abstract | Objective; To study the secondary metabolites of endophytic fungal strain Botryosphaeria sp.
MHF of Maytenus hookeri. Method: The chemical constituents were isolated by column chromatography such as
normal phase or reverse phase etc. The structures were identified by spectroscopic analysis. Result; Eight
compounds were obtained and elucidated as 22FE, 24R-ergosta-5-en-38-ol (1), 22E, 24R-ergosta-4, 6, 8, 22-
tetraen-3-one (2), 22F, 24R-38, S5a, 9Ya-trihydroxy-ergosta-7, 22-diene-6-one (3), 22E, 24R-ergosta-7, 22-
diene-38, S5a, 6B-triol (4), 22E, 24R-5a, 8a-epidioxyergosta-6, 22-dien-38-ol (5), fusaproliferin (6),
cerebroside C (7) and 3, 4, 5-trihydroxyl-tetralone (8). Conclusion; All these compounds were isolated from
this strain cultivated on Murashige-Skoog culture medium for the first time.

[ Key words ] Maytenus hookeri; endophytic fungal strain; Botryosphaeria sp. MHF; chemical

constituents ; ergosterol derivatives
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LD A AR TR AR R — BT 2% A 8 R D 48 OR B 2
EI I U e | B v e B S T 7 A R S B A D
7oA B A T B O A A W ok B e i AR
A 8 M B R S Bt sh ) e T R g
PR, N AR TR R T R B B3 M AL S Ao S A
Y EEORIR Y AT R, B
Py AT o B BV BCE RS W) AR R R AL A
LN SN N TSN R S SN A N e
R ORNRMRBUR I A IR . 452K R £
FEAL TR E T BT RA 25l 248 00 A4 BG4, 0t
Wb R A R AR A A R

ZEERGARE T IR REARIEEY, NZE
Yrrb R B SE B AR R KA B W) HA TR SR A BT 0
Mo FRATE X R EARMNERFIEST T RENVTR,
I 4 8 45 FAR 2 3k A RS YL AT
h T AR SR N 2 e 5B R P A T v S M A AR
e, B =B 92 B K Botryosphaeria sp. MHF %
T ) B A 25 1 o3 EAT P 5T
1

Bruker AM-400 BIRZ @ 4R AL (TMS AN HR) ,
Finnigan LCQ-Advantage %! Jifi % 1%, VG Auto-Spec-
3000 B AL o 2 003 AR 1 Ak B O
MEVE AL T A, M A 35 BE K Sephadex LH-20
( Amersham Pharmacia 2\ &), I #H ik 58 ( Merck 2%
Al

ELIE MHF 7385 15k A 25 B P9 SR AN 19 588 K
JEFY) =7 35 B K Maytenus hookeri B -, 4 1TS
AR (ITS1 A1 ITS2) K 5.8S tDNA J¥ 5| s 56, 3f kb
Xof 3 IR J2E E 0 7 81, % 8 % B A Botryosphaeria J& B
Wi (accession No. EU523117, GenBank ) , F& £ 3 1¢
TRMB A MR SR AR,

2 EHEBE VRIS E

bR 28 3R OF A & BE, R 10 L MS
(Murashige-Skoog)[S]i%?%%ﬁ? 28 °C FH:5E 10 d,
Ve A S5 W 5% 35 00 o ) % 3 6 D 45 o 0 D0 /B iR
0T TR OT-H BE-7K BE R (85: 152 5) $R IO P %
RPEI, 1 U8 G IF 3 B IBOM , 8T v 46 B £ AT DL
RAFRRE . BELUKEMRES R ORI, 14
LR CTRAHRLRY 10 ¢,

LAY 28 b okt (3%, H] RP-18 1 (145 g) 735
LAK,30% ,50% ,70% ,100% W EEH B PEML (45 6
JEVEWL 2 L), TLC #2005 )F 13 A ~E S N4 7r. 4
4% B SEJ5 % Sephadex LH-20 ( 1 i ) 56 Ji A (3% , ik
JREAE 33 (LKA 3ol i - P I R S 007 - PR B R Uk ) 7

G 8(10 mg) ;s 204 D FIBE M HE 4335 | IE AHAE (5
T (A T - PR VB R O M ) K e AR 3 (P K
BEEEVEI ) 74465 6 (5 mg) AT (4 mg) ;44> E
H Sephadex LH-20 (5 {5 -H W5 ) 4lifbJ5 , 28 e 52 ik I
FEAA 15 (A i k- 2R C g A i k-5 05 55 2 A4 R
RGEMEERM) BAEH 1(7 mg),2(2 mg),
3(2 mg) ,4(4 mg) J2 5(6 mg),
3 GHHETE

ka1 AaaxEBmR(AD) . 41X
C, Hy O, EI-MS m/z: 398;'H-NMR (400 MHz,
CDCl;) 8:5.35 (1H,br s,H-6),5.13-5.22 (2H,m,
H-22,23),3.55 (1H,m,H-3),1.01 (3H,d,J=6.6
Hz,H-28),1.00 (3H,d,J =6.5 Hz, H-21),0.91
(3H,d,J =5.4 Hz,H-27),0.84 (3H,d,J =5.8 Hz,
H-26),0.81 (3H,s,H-19),0.69 (3H,s,H-18);"C-
NMR (100 MHz, CDCl,) 6:37.3 (C-1),31.9 (C-
2),71.8 (C-3),42.3 (C-4),140.8 (C-5),121.6
(C-6),31.7 (C-7),31.9 (C-8),50.2 (C9),36.5
(C-10),21.0 (C-11),39.7 (C-12),42.2 (C-13),
56.0 (C-14),24.2 (C-15),28.5 (C-16),56.8 (C-
17),11.9 (C-18),19.4 (C-19),40.1 (C-20),20.9
(C-21),135.8 (C-22),131.7 (C-23),42.8 (C-
24),33.1 (C-25),19.9 (C-26),19.6 (C-27),17.6
(C-28) . H ik 5 CHR[9 ] e i HA — 3, %
TE R A -5 M -3

a2 AALERRK(EG) . 71X
C, Hy O, EI-MS m/z; 392;'H-NMR (400 MHz,
CDCl,) 6:6.61 (1H,d,J=9.4 Hz,H-7) ,6.04 (1H,
d,] =9.4 Hz,H-6),5.73 (1H,s,H-4),5.16-5.33
(2H,m,H-22,H-23),1.06 (3H,d, J=6.6 Hz, H-
21),0.99 (3H,s,H-19),0.96 (3H,s,H-18),0.93
(3H,d,J =6.6 Hz,H-28),0.85 (3H,d,J =6.8 Hz,
H-27),0.83 (3H,d,J =6.8 Hz, H26) ;" C-NMR
(100 MHz, CDCL,) 8:34.1 (C-1),18.9 (C-=2),
199.5 (C-3),122.9 (C-4),164.4 (C-5),124.4 (C-
6),134.0 (C-7),124.4 (C-8),44.3 (C9),36.7
(C-10),25.3 (C-11),34.1 (C-12),43.9 (C-13),
156.0 (C-14),35.5 (C-15),27.6 (C-16),55.6 (C-
17),16.6 (C-18),18.9 (C-19),39.2 (C-20), 21.2
(C-21),134.9 (C-22),132.5 (C-23),42.8(C-24),
33.0 (€C-25),19.6 (C-26),19.9 (C-27),17.6 (C-
28) o Mol % B ds 5 SCHR [ 10 ] il BE A — 3, 4 0E
HESME4,6,8(14) ,22-104%-3-1 ,

a3 AHaXERRK(EHG) . 71
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C,H,, O,, ESI-MS m/z:445 [M + H]";'H-NMR
(400 MHz,CDCl,) 6:5.57 (1H,br s,H-7),5.17 ~
5.26 (2H,m,H-22,H-23),3.93 (1H,m,H-3),1.05
(3H,d,J =6.6 Hz,H-21),0.99 (3H,s,H-19) ,0. 94
(3H,d,J=6.8 Hz,H-28),0.86 (3H,d,J =6.6 Hz,
H-27),0.83 (3H,d,J =6.8 Hz,H-26) ,0.66 (3H,
s,H-18) ;" C-NMR (100 MHz, CDCl,) 8:26.6 (C-
1),30.9 (C-2),67.8 (C-3),37.1 (C-4),80.1 (C-
5),200.1 (C-6),120.0 (C-7),165.0 (C-8),76.1
(C9),42.7 (C-10),29.3 (C-11),36.1 (C-12),
46.1 (C-13),52.8 (C-14), 23.3 (C-15),29.1 (C-
16),57.4 (C-17),12.5 (C-18),20.0 (C-19) ,41.7
(C-20),21.5 (C-21),136.6 (C-22),133.5 (C-
23),44.3 (C-24),34.3 (C-25),20.4 (C-26),20.5
(C-27),18.1 (C-28), H Pk &ds 5 SCmk [ 11 ] 4
EREAR - EENEMAN-38,5,9a-=FF3-7,22-
-6

a4 HETERHK(IE), 71X
C, H, Oy, ESI-MS m/z: 431 [M + H]";'H-NMR
(400 MHz, C,D.N)§:5.74 (1H,br s, H-7),5.23
(IH,m,H-23),5.19 (1H,m,H-22),4.84 (1H,m,
H-3),4.33 (1H,br s,H6),1.53 (3H,s, H-19),
1.06 (3H,d,J =6.8,H-21),0.95 (3H,d,J=6.8,
H-28),0.85 (3H,d,J =6.4,H-27),0.85 (3H,d,J
=6.8,H-26),0.65 (3H,s,H-18) ;" C-NMR (100
MHz,C,D,N) 6:32.6 (C-1),33.8 (C-2),67.6(C-
3),42.0 (C4),76.1 (C-5),74.2 (C-6),120.5
(C-7),141.5 (C-8),43.7 (€C9),38.0 (C-10),
22.4 (C-11),39.9 (C-12),43.7 (C-13),55.2 (C-
14),23.5 (C-15),28.5 (C-16) ,56.0 (C-17),12.5
(C-18),18.8 (C-19),40.9 (C-20),20.1 (C-=21),
136.2 (C-22),132.0 (C-23),43.0(C-24),33.3
(C25),21.4 (C-26),19.8 (C-27),17.8 (C-28),
FEe RO 5 SR [ 12 ] e 18 B A — B, e N A A
§§-7,22-—45-38,5a,6B- =%,

e s HETXEEHRK(EG). 71
C, H,, Oy, ESI-MS m/z:429 [M + H]";'H-NMR
(400 MHz,CDCl,) §:6.50 (1H,d,J =8.5 Hz, H-
7),6.24 (1H,d,J =8.5 Hz,H-6),5.25 (1H,dd,J
=15.2,7.3 Hz,H-23),5.12 (1H,dd,J =15.2,7.9
Hz,H-22),3.99 (1H,m,H-3),0.99 (3H,d,J=6.6
Hz,H21),0.90 (3H,d,J =6.6 Hz, H-28),0. 88
(3H,s,H-19),0.82 (3H,d,J =6.3 Hz,H-27) ,0. 81
(3H,s,H-18),0.81 (3H,d,J=6.3 Hz,H-26) ;" C-

<122 -

NMR (100 MHz,CDCl,) 6:34.7 (C-1),30.2 (C-
2),66.4 (C-3),39.4 (C4),82.1 (C-5),135.4
(C-6),130.7 (C-7),79.4 (C-8),51.2 (C9),37.0
(C-10),23.4 (C-11),39.4 (C-12),44.6 (C-13),
51.7 (C-14),20.6 (C-15),28.6 (C-16),56.3 (C-
17),12.9 (C-18),18.1 (C-19),39.6 (C-20),20.8
(C-21),135.2 (C-22),132.4 (C-23),42.6(C-24),
32.9 (C-25),19.8 (€C-26),19.5 (C-27),17.5 (C-
28) , H ik B ys 5 SCHR [ 10 ] e iE A — 3, K
NEMAE So,8a-¥F 4R -6,22- I -3-FF

tkawe TR (E) . 57 C,H,y,
0, ,EI-MS m/z 444 ;'"H-NMR (400 MHz, CDCl,) §:
5.35 (1H,br s,H-3),5.24 (1H,dd,J =9.7,5.3
Hz,H-13),5.11 (1H,br s,H-7),4.28 (2H, m, H-
24),4.04 (1H,br d,J =6.4 Hz,H-11),2.75 (1H,
m, H-15),2.63 (1H, m, H23),2.00 (3H, s,
COCH,),1.61 (6H,s,H-20,H-21),1.54 (3H,s,H-
22),1.29 (3H,d,J =7.1 Hz,H-25),0.97 (3H,s,
H-19) ;" C-NMR (100 MHz,CDCl,) 8:49.5 (C-1),
39.6 (C-2),121.9 (C-3),137.0 (C-4),40.7 (C-
5),24.3 (C-6),124.7 (C-7),133.4 (C-8),35.3
(€9),30.3 (C-10),76.9 (C-11),138.5 (C-12),
129.3 (C-13),29.2 (C-14),50.0 (C-15),147.7
(C-16),147.3 (C-17),208.3 (C-18),16.6 (C-
19),15.7 (€C20),16.0 (C-21),10.8 (C-22),34.2
(C23), 66.9 (C=24), 150 (C-25), 171.2
(COCH,),21.3 (COCH; ), H ¥ %4l 5 Sk
[ 13 18 A —F , %5 & fusaproliferin,

a7 AALXEREHRK(PE)., 741
C, H,yNO,, FI ¥ FAB-MS m/z:753 [M ]~ ;'H-NMR
(400 MHz,CD,0D) §:5.86 (1H,dd,J=15.3,6.3,
H-4'),5.74 (1H,m,H-5),5.51 (1H,dd,J=15.2,
6.1,H-3"),5.47 (1H,dd,J=15.2,7.3 ,H4),5.13
(1H,m,H-8),4.43 (1H,d,J =5.9,H-2"),4.27
(1H,d,J =7.8,H-1"),4.15 (1H, m, H-3),4.11
(1H,m,H-1b),3.98 (1H,m,H-2),3.71 (1H,m, H-
la),3.21 (1H,dd,J=8.9,7.9,H-2") ,1.59 (3H,s,
H-19),0.90 (6H,t,J =6.7,H-18,18") ;" C-NMR
(100 MHz, CD,0D) §:69.6 (C-1),54.6 (C-2),
72.8 (C-3),131.0 (C4),134.7 (C-5),33.8 (C-
6),28.7 (C-7),124.8 (C-8),136.7 (C-9),40.8
(C-10),29.1 (C-11),29.3-29.9 (C-12 ~15),33.0
(C-16),23.7 (C-17),14.4 (C-18),16.1 (C-19),
175.4 (C-1'),74.1 (C-2"),129.0 (C-3"),134.5
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(C4"),33.4 (C-5"),29.3-29.9 (C-6" ~15"),33.0
(C-16"),23.7 (C-17"),14.4 (C-18"),104.7 (C-
1'),74.9 (C-2"),77.8 (C-3"),71.5 (C4"),77.9
(C-5"),62.6 (C-6") . H YLk BHE 5 SCHk [ 14 ] HiuiE
FEAR—E ENIH I Co

a8 HELEEHK(PE), 751X
CoH, O,, ESI-MS m/z: 195 [ M + H]";'H-NMR
(400 MHz,CD,0D) §:7.43 (1H,dd,J =7.6,0.7
Hz,H-8),7.24 (1H,t,/=7.9 Hz,H-7),7.06 (1H,
dd,/=8.0,1.0 Hz,H-6),5.07 (1H,d,J =4.2 Hz,
H-4),4.27 (1H,m,H-3),3.07 (1H,dd,J =16.8,
3.1 HzH-2),2.57(1H,dd,J =16.8,5.4 Hz H-2) ;"
C-NMR (100 MHz,CD,0D) &:198.9 (C-1),42.5
(€C2),66.9 (C-3),71.6 (C4),129.0 (C4a),
158.2 (C-5),118.0 (C-6),130.0 (C-7),121.9 (C-
8),133.9 (C-8a) . M3 &dls 15 SCHR[ 15 ] il &
A B M E R 3,4,5- 5D A 25
4 iFig

AN FHEEBRNEER Botryosphaeria sp.
MHF w153 B35 8 MMLa W), 5 R 2 A
5 B2 CRIE TP IR 26 5. HIXRRE DR
- 2 W - BN R AR A O AR AR R
T T K DU ) SRR L RS R A R T
AFUERR T OSMAC™ ( one-strain-many compounds, §
TE A W) B 3% 3 1 3 B vh B R G U B A8 1Y)
Br SR A s 37 2k o0 1 2H R ANE LE , B SR IR
B IR Ta) AR A 4y Jo R0 1 50 45 fol B — A TR
PR AR AT RE 22 1 YA A= ) 2 0 A I
A A W BE IR AT B AT e T i —
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