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Abstract : This study aims to investigate the secondary metabolites produced by Nigrospora sp. ,an endophytic fungus derived
from Psidium caitleianum Afzel. ex Sabine. All metabolites were separated from the methanolic extract of the solid-state fer-
mentation culture of this fungus using positive-phase silica gel column,Sephadex LH-20 column,and medium pressure liquid
chromatographies. Spectroscopic methods and quantum chemical calculations of NMR and ECD data were employed for struc-
ture determination. CCK-8 assay and two-fold dilution method were adopted to test the antitumor and antimicrobial properties,

respectively. Eleven compounds were isolated and identified as nigrolactam A (1), ergosta-4,6,8 ( 14) ,22-tetraen-3-one
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(2) ,ganodermaside B (3) ,9a,11a-dihydroxyergosta-4,6,8(14) ,22-tetraen-3-one (4) , (22E,24R) -24-methyl-5a-choles-
ta-7,22-dien-38,5,6B-triol (5),38,5a,9a-trihydroxy-(22E,24R) -ergosta-7 ,22-dien-6-one (6 ) , indole-3-carboxylic acid
(7),(1H-indol-3-yl) oxoacetamide (8) ,3-indolecarbaldehyde (9) ,pestalotiopyrone A (10) , nigrosporapyrone D (11). A-

mong them ,none of the compounds exhibited antimicrobial activity,and compound 1 was a new steroidal alkaloid and exhibi-

ted cytotoxic activity against triple-negative breast cancer MDA-MB-231 cells, with an IC,; value of 20.46 pumol/L.

Key words : Psidium cattleianum ; Nigrospora sp. ;secondary metabolite ; nigrolactam A ;anti-triple negative breast cancer ac-

tivity
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AU S iU WS 9 | R SRS SR R P 1P U
KIAIEAFEAL , WAE R S 27 A T 1 34 ¢
Fo WA R AL AR R AR Y i A A
A, 38 9R EF 3R 6k A ) A AR AR W 3B 0 B
PEN I, xRt 2 ) 2 B B TR
U IAn AL B ILL (Podophyllum peltatum) ) A
H: .1 Phialocephala fortinii i =#yvh 708 AT R
FIEE 3 MU mikitia s e in e m
RRARFTIAE A RTIA

A (Psidium) FEY) ABE S IRFLHIRA, Horp
FAEE A (P. cattleianum ) i BHE G 25 FIHY)
PENLUS N 2T FEY HN NI B SN AN R O 1
G HEER A B A A B 1k i B
PSR A RV R AL G2 TR T
JRIIREA K AP S AR ST T 0 B B A
TR 73 B 0T M H PR AR N AR BLTE Nigrospora sp.
TR TR ) 2E5T I Ak A i H BT
BEC Hu A AR Y 3 B R LR 2K )
B ARZET 2 B P PR T s
REGEAEA . HAT, M T REER AN E
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TR NAE LT Nigrospora sp. BEAT 22 070 L2 16
WS, £ & T NA LR Nigrospora sp. AU ¥)
RN, Sy itk — 28 IT e AR T2 AR o 4 R~
S/
1 w57 Z*
1.1 EtkS5H

DA A L T R PR O A AR R 7 0 R
( Psidium cattleianum Afzel. ex Sabine ) M, J% £ F] &
A BRI M B IR 1% 97 3 (potato dextrose agar, PDA)
i1, PCR 9" 8 ™ Yy 2 10 RAYFHLA R
NEI(EER) M, 22 ITS 0 % )5 #] F§ NCBI-BLAST
JRTREER P A o) TR TR R, %08 O PRI H R
FLF ( Nigrospora sp. ) o 53 B 4liAL I 1Y B A R AT T

HE B RS TR B o

TS I L (SR EESUA Physalospora pirico-
la Nose ., ¥ 75 M BE Colletotrichum acutatum Sim-
monds ex Subinetii , f§ {64 ZEH Fusarium oxysporum
f. sp. wvasinfectum ( Atk.) Snyder et Hansen {4 I
W Cladosporium personatatum ) F1 A 28 BUK 4
(WO BRE Staphylococcus aureus i 4R B
Alternaria longipes | [ B BRF Micrococcus luteus .
VS BERA IR Micrococcus lysodeikticus A% FEYD ] G
Salmonella typhi) Y5 1 22 b B8 24 2 245 27 Be 4/
e B R A T H R B S A TR B

ZBAPEFL AR MDA-MB-231 4 g ( %5 U5 4 5
1101HUM-PUMCO000014 ) i F A [ & F )27 B FL il
B AT I A B BT IR O
1.2 &5

AV-500 Y K% 1 3 I e 3% A (48 1 A 6 5w
H]) 5 SepaBean U200 #4 v Fe il 4 WOAH (4354 (Cg 2
AL, 15 mm x 150 mm,40 ~63 wm, M = ZERHA
RAHE)

200 ~300 H IEAHAE IR (7 5 HE IR A e T4 570 A
PR\ 7] ) 5 Sephadex LH-20 ( Fi . Amersham Biosci-
ences A ) s HE LR O O & W e A
Tk (3 M2l , iR TR 2 i A BR A A o
1.3 EHESE

H BRI R T TG K TR 75% &
iR 3 min, JORE K YL 3 UK, 10% IR SR BN IR
MO FE 3 min 5, PG K ik 3 0, RS F A
LI 0.5 em’ /Ny, 4l A PDA By Frdkh, F
fEIAR P 28 CIHEFR. e UrHe sl K A AR AT DL T
TN K0 A TR S S Al AL IS H T PDA 15 S ki
Ito
1.4 HEXREES

K03 B Al AT B0 A B RR TS AL 7R B R ARIRE,
PRIBCR P S ~ 6 P T T 4% E A % B 4 7 (potato dex-
trose broth , PDB) 33 7% & W 5€ BE R, THREIR 28 C,
B3 d AR Rh T, A 20 mLL FF RN T
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445 100 mL PDB 5351 A1 100 g K19 500 mLL 4
T, = SR 60 d.
L5 RESH

FHHEEXT Nigrospora sp. TR 14 & 181 (200 Ji)
PEATVORARI 3 UK, & T IR , 23 U8 AN I8 s W 4
143 160 g MY, KLY 26 A (35 70 5, 73
LA M- 2B £ B (100: 0—98: 2—95: 5—90: 10
—80: 20—70: 30—60: 40—50: 50—100:0) F1 L iR &
fi-FH i (90: 10—80: 20—100: 0) HYTE G M #4715
JEVRIBE, Ve 4L 4 B TLC A6 & 5 AH [ 5B 43, J 15
10 R A ~Jo 245 D Serk ATtk ( 58 H be-
LR TR ,100:0—-10: 1) , 15 F|2H5; DI ~D4,D2 2
Hh FE il A R 535 {) (MPLC) (7K, 95+ 5) 731
BEY 2(15 mg,t; =14.5 min) , D3 4 Sephadex
LH-20 FE 3% (05-HEE, 1 1) r s 8liea 9 11
(2 mg) ;4141 E ZRER A 3% ( 50 H - i, 99+
1—-50:50) 43 E15-3] E1 ~ E5,E2 4 Sephadex LH-20
M5 (A BE-HEE, 12 1) Al Sephadex LH-20 %
o3 (I Vel 2 54 1(7 mg) 9(8 mg) 10
(22 mg) ,E4 22 MPLC( HJi-7K,80: 20) 73 B3 45 21k
H¥3(3 mg,ty =12.4 min) ;250 F 2 6E AL @1

TR -, 600 1-0:100) 73 B, 15 24153 Fl
1 F2,F1 4 Sephadex LH-20 fF 04i% ( — & F Je-H
BE,1: 1) F MPLC ( FH E-7K ,60: 40—100: 0) 43 5515
FMLEY 4(2 mg,t, =16.9 min) 5(2 mg,t;, =13.8
min) .6(18 mg,t; =15.1 min) ,F2 2 Sephadex LH-
20 A () 43 B a4k 75 3 7 (5 mg) 1 8 (2
mg) o
1.6 ECD #1 NMR +&

FIHI PC Model 10 #fFL2) MMFF94 431 J3375 K
TR AT TS ) R R o g it -
FR& 10 kcal/mol ; | ] Gaussian 16 {4, DL &5 B} 25
JEVZ RS T AE B3LYP/6-31G(d) /K X4
B AE o A A R T 1% iR % (YRR
H1) 7E mPW1PW91/6-311 + G(d,p) 7K F & GI-
AO JriEiE477 C NMR 185 4k #9416 B3LYP/6-
311 +G(d,p) /KFE T 847 ECD &, )i FH SpecDis
171 BRAFAR G B R 228 73 A AU 5 45t ECD 3%
R
1.7 HEEENR

KA AERBRE M A 1~ 11 4
e, e B AP T PDB B3R bk JRiR 95 3 d(28
°C,160 r/min) ; 4 P& 2P T Luria-Bertani ( LB ) 5535

HE RAEH SR 12 h(37 °C,160 r/min) . i B
JEIG# M. 1696 fLARMIES 1 HEMA 198 pL fike S
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55 1 HESL A 43 MR St BF M XT REL PR A X i 4% 2
pL, BBAR IR &5 ¥ 51 )5 W 100 pL A H) 2
552 HE IR A A1 E MR 100 pLiR AR ES 3
HE, 5 JLHERAE ) L, fe s —HEWR I IR A 5 2
AL FG T BT L TG PRI 96 LAk E T 28 CHYIHE
TG FRAR 53R 72 h JE SIS M, PUAN TR T PRI
96 fLARE T 37 C Ry tEIRIEFA T 557 12 h J5 U
TR, R W s A K B/ MBS Pk Bz &
B4 B /N B & BF ( minimal inhibitory concentration ,
MIC) o T EL TR T P00 3 o A X JHE Ay ) s 5 e &4 T
TP BH A X BN RN VD A
1.8 HEEHENK

R CCK-8 3 ARSMEM LA 1.2 .6 .10 Xf
MDA-MB-231 4 s iy 4 ffd sk o # MDA-MB-231 4ff
MILAEESL 5 000 41 ff 45 96 fLAR 1, T 37 CT
7% 24 b AR TR VR B2 1100 16 & 4 A 2140 i
F48 h J5, BfLINA 10 wL CCK-8 ¥, 4k2i i 7 2
ho ARG FHBEFR AR 450 nm A ROGREM . 5
AL RE A0 A 0 — 1 5 T35 RE X 4 B IS 7, O
{#i F GraphPad Prism 9.0.0 {53 IC,,{E.,
2 #R
2.1 HHEE

WEW1 HEMA(CHCL); [a] 7 +265.1
(¢0.24,CHCly) . UV 3% (MeOH) 7R 7 242 Fi
293 nm 4bAG B KR Yk . HR-ESI-MS : m/z 446. 303
3[M+Na] " (3814 Cy,H, NO,Na,446.303 0) , ik
WrH 732 Cog Hy NO, , AEFIEE R 9, TR(KBr)
v,.:3 440 2 958 2 929 1 728 .1 654 1 4561 371,
133312471 171 .972 em™ ;IR i & o~ 1 & 3
(3 440 cm'l) I (1 728 cm” ) FIAEE (1 654 cm'l)
AORFIE IR (5 5 o' H NMR 3% @R A 2 /> B F 3%
20.8,0.64 (s, H,-18) | 1.27 (s, H,-19) ,4 4~ XL
H 3L (5.5, 0.82(d,J =6.8 Hz,H;-26) .0.84(d,J
=6.8 Hz,H,27) .0.92(d,J =6.8 Hz,H,-28) .1.02
(d,J =6.6 Hz,H;-21) ,2 4> Je OB 48 o1 15
2.5,5.15(dd,J=15.2,8.4 Hz,H-22) 5.24(dd,J
=15.2,7.8 Hz,H-23), LI J% 2 A PRIGIR 12 TR T 15
5.8, 5.73(s,H-7) .5.55(s, H4).” C NMR #/I
HSQC & @7R 28 k{55 (W& 1), 735k 6 A~
H 6 S (10 SR L 6 e, Hi, (K
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DR WLEE ) 2 D ERAER (5 5 [ 6. 198.0(C-3),166.6  HAEMEHRIE A, H NMR Ll & Fl L& 9
(C-6) 11 3 A WUEERR 55 [ 8, 115.1(C4) 161.6 Iyt "> A — 3, 5% F) Sk i I R i
(C-5).119.0(C-7) ,156. 4 (C8) ., 134. 8 (C-22) | 2D NMR X By 22l N Bt ) B G A5 5 i A7 1 8, ok
132.7(C-23) ], Zif NMR F1 MS 3%, {59 1 XA A=A TS
*1 {&¥% 1K' 'HNMR F"”C NMR ##E (500,125 MHz,CDCl,)
Table 1 'H NMR and “C NMR data for compound 1 (500 and 125 MHz,CDCL, ,)

No. &y (J in Hz) S¢ No. 8y (J in Hz) ¢
la 2.27(dt,J=14.2,3.5 Hz) 35.2 15a 1.57(m) 23.4
18 1.96(td,J=14.4,4.5 Hz) 158 1.51(m)

2a 2.44(m) 33.0 16a 1.77(m) 27.6
28 2.35(dd,J=17.5,3.7 Hz) 1683 1.35(m)

3 - 198.0 17 1.37(m) 56.4
4 5.55(s) 115.1 18 0.64(s) 12.4
5 - 161.6 19 1.27(s) 22.2
6 - 166. 6 20 2.04(ddq,/=10.1,8.4,6.6 Hz) 40.4
7 5.73(s) 119.0 21 1.02(d,J=6.6 Hz) 21.0
8 - 156.4 22 5.15(dd,J=15.2,8.4 Hz) 134.8
9 2.60(ddd,J=12.3,5.4,2.2 Hz) 46.2 23 5.24(dd,J=15.2,7.8 Hz) 132.7
10 - 40.4 24 1.86(m) 42.8
1« 1.86(m) 25.8 25 1.47(m) 33.0
118 1.72(m)

128 2.10(m) 39.3 26 0.82(d,J=6.8 Hz) 19.9
12a 1.45(m) 27 0.84(d,J=6.8 Hz) 19.6
13 - 45.9 28 0.92(d,J=6.8 Hz) 17.6
14 2.14(dd,J=12.1,5.5 Hz) 58.2 NH 7.40(br s)

1 HMBC 3% ( WL 1) A %41, H4 5 €3 .C-5.C-  22.C-23 .C24 A3, H,-27 55 C-24 €25, C-26 #f]
10 ¢, H-7 5 C-8 ,C-9.C-14 i, H;-19 5 C-1, x, BIRE S0 T2 M 8 e B E R AE
C-5.C9.C-10 ¢, H;-18 5 C-12,C-13 ,C-14 .C-17 FefE 1 H SRR R B E
k2, H,21 5 C-17 ,C20 . C-22 #H%, H,28 5 C-

B a1 HXHE 2D NMR X
Fig. 1 Key 2D NMR correlations of compound 1

EAS R A, 76 HMBC 3% (WL 1) s, BERG R (b)) BiRh AT 45 H . SR PCM-mPW1PW91/6-311
JR T ARG R TR B 2D R 5 S, IR +G(d,p) AP F RS EZ sk Big" | 3 Sk ik
AEAR A BB 0 E W S A 3% 2 07 X, [P AE 1a f b 19°C NMR b2 (il , 25 R B Rk &9
N5 7 F C5/C6 Z i) (1la) 8 C-6/C-7 Z A  la BEIEHE(E 5L RAEW 4 (R =0.996 6) , B
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BT Ib(R* =0.985 1), #E—25%F 1a F11b fRf5
SRR SR FT sDP4 + uDP4 + DP4 +
BRI B 3 FlUKE R BT 4G R Bk
A1 AT RESS MK 1a,

7£ ROESY e ( JL[E 1) ,H,-19 5 H-18/H-118
FHOG, H,-18 5 H,-19 4056, R W] Hy-19 1 H,-18 1y
XA B Hy21 5 H-128 ¢, H-12a 5 H9
¢, H-9 5 H-14 $12¢,H-14 5 H-17 A15¢, 320 H-
9 H-14 H-17 \AbF R, #9588 K oo 43 B D0 4 10
PG AT AL, H-17 F1 H20 26551 R =X, A {5 C17-
€20 Li_%aﬁjzﬁ@mc—w/w -16 5 CH,-21/CH-
22) H R, 7F ROESY 3 (L& 1), H,-18 &
H-20/H-21 H-128 5 H,-21 ¥ B/R A G55,
[, Hy-21 il H-16a ToAHKAE 5, #8578 Hy-18 5 H-

60

40

20 A

0

20/H,-21 fbF[E, H-22 FrefilsEst 35—,
I AT HfERT C-20 BYAH XA AL R HERR THEG 9 1
5 5ENBEI R RGP R, ZIEBILEY)
152~6 e & B E R R, AT 4 C-24 (1)
FHXIFI TR R

R TS G Y 1 LAy Y 58 i
JEiZ R T AT ECD Bt 15 H 4B
1 [y 4 Xk #4 %>% 95, 10R, 13R, 14R, 17R , 20R , 24R
B, ECD T4 £k A s U h 2k B B4 (DL 1A
2), HHfE A 1 L4 X 81h 9S,10R ,13R,
14R ,17R ,20R ,24R , 5%}y BBAL N Bk % A ( nigrolac-
tam A) , fLEW 1 I TFELH 5 A8 5 0 B I b 1l i ]
MAST)E W 528 T 2% (www. trew. ac. cn)

—— Caled. ECD for 9S8, 10R, 13R, 14R, 17R, 20R, 24R-1
—— Caled. ECD for 9R, 108, 13S, 148, 175, 208, 245-1
Exp. ECD for 1

=204
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B2 &1 i ECD & E it fn s E it

Fig. 2 Experimental and calculated ECD spectra of compound 1

&2 [ EEK;'H NMR (500 MHz,
CDCL,)8:6.60(1H,d,J =9.5 Hz,H-7) ,6.03(1H,
d,J=9.5 Hz,H6),5.73 (1H,s,H4),5.28 ~5. 18
(2H,m,H22,H-23),1.05 (3H,d, J =6.7 Hz, H,-
21),0.99(3H,s,H,-19),0.96 (3H,s,H,-18),0. 93
(3H,d,J =6.8 Hz,H,-28) ,0.84(3H,d,J =6. 8 Hz,
H,-27),0.83(3H,d,J =6.8 Hz,H,-26) . L\ [ %cd
GICHR R B A — B MU A 2 B E R
ergosta-4,6,8(14) ,22-tetraen-3-one,,

E&E®M3  AEEMA;'H NMR (500 MHz,
CDCL;)6:6.81 (1H,d,J =9.6 Hz,H-7) ,6.15(1H,
d,J=9.6 Hz, H6) ,5.78 (1H,s, H4) ,5.27 (1H,
dd,J=15.2,7.9 Hz,H-23),5.16(1H,dd,J=15.2,
8.7 Hz,H22),4.82 ~4.75(1H, m, H-15),1. 14
(3H,s,H,-18),1.05(3H,s,H;-19) ,1.04 (3H,d, J
=6.9 Hz,H,-21),0.92(3H,d,J =6.8 Hz,H,-28),

0.84(3H,d,J =6.8 Hz,H,-27),0.82(3H,d,J =6. 8
Hz,H,-26) ;" C NMR (125 MHz, CDCL, ) §:34. 1 (C-
1),34.1(C-2),199.5(C-3),124.0(C4) ,163.4(C-
5),126.8(C-6),132.2(C-7),129.1(C-8) ,44.3(C-
9),36.8(C-10),19.0(C-11),35.9(C-12) ,43.0( C-
13),155.4(C-14),69.2(C-15),39.0(C-16),53.7
(C-17),20.3(C-18),16.7 (C-19),39.4 (C-20),
21.2(C-21),134.6(C-22),133.0(C-23),42.9(C-
24),33.1(C-25),19.7(C26),20.0(C-27),17.7
(C-28) o LI b %cda5 ek il s 54 — 3%,
LAY 3 %E N ganodermaside B,

w&a&w4 [ @E{k;'"H NMR (500 MHz,
CD,0D)§:6.59(1H,d,J =9.6 Hz,H-7) ,6. 14 (1H,
d,/]=9.7 Hz,H-6),5.79(1H,s,H4),5.30 (1H,
dd,J=15.2,7.4 Hz,H-23),5.24(1H,dd,J =15.3,
8.1 Hz,H22),4.19(1H,dd,J =12.2,4.1 Hz, H-
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11),2.06 (1H,dd, J =12.2,4.2 Hz,H-12),1.16
(3H,s,H,-19),1. 11 (3H,d, J =6.7 Hz, H,-21),
1.03(3H,s, H,-18),0.95(3H,d,J =6.9 Hz, H,-
28),0.87(3H,d,J =6.7 Hz,H,-26),0.85(3H,d,J
=6.8 Hz, H,-27) ;" C NMR (125 MHz, CD,0D) §:
31.0(C-1),34.9(C-2),202.5(C-3),125.8(C4),
166.4(C-5),126.0(C-6),133.2(C-7),127.6 (C-
8),74.3(C9),44.5(C-10),66.5(C-11) ,43.6(C-
12),46.5(C-13),158.6(C-14),26.5(C-15),28.7
(C-16),56.8 (C-17),19.0(C-18),21.1(C-19),
40.5(C-20),21.6(C-21),136.3(C-22),133.9(C-
23),44.4(C24),34.4(C25),20.5(C-26),20.1
(C-27),18.2(C-28) . LA b %dm 5 3wk 47 8 %k
PRIEA—3, b & 4 %55 N 9a, 11 a-dihydroxy-
ergosta-4,6,8(14) ,22-tetraen-3-one,,

wEWS HEE{k;'H NMR (500 MHz,
CD,N)§:5.24(1H,dd, J =15.2,7.3 Hz, H23),
5.17(1H,dd,J=15.2,8.3 Hz,H-22) ,4.80(1H,m,
H-3),4.32 (1H,s,H-6),3.00 (1H,dd, J =13.2,
11.3 Hz,H4) ,1.49(3H,s,H,-19) ,1.05(3H,d, /] =
6.7 Hz,H,-21),0.95(3H,d,J =6.9 Hz, H,-28),
0.85(6H,d,J=6.9 Hz,H,-26 ,H,27) ,0.65(3H,s,
H,-18) ;”C NMR (125 MHz,C,D,N)§:32.7(C-1),
33.8(C2),67.6(C-3),42.0(C4),76.1(C-5),
74.3(C-6),120.5(C-7),141.6(C-8),43.8(C9),
38.1(C-10),22.4(C-11),40.0(C-12),43.8 (C-
13),55.5(C-14),23.5(C-15),28.5(C-16),56. 1
(C-17),12.5(C-18),18.8 (C-19),40.9 (C-20),
21.5(C-21),136.2(C-22),132.1(C-23),43.1(C-
24),33.3(C-25),20.3(C26),19.8(C-27),17.8
(C-28) o PA_EHida5 3R 8 B 3 A — 5k,
WEY 5 %K E N (22E,24R ) 24-methyl-5a-cholesta-
7,22-dien-38,5,68-triol ,

wEWw 6 [ {k;'H NMR (500 MHz,
CDCL,)6:5.66 (1H, br s, H-7),5.23 (1H,dd, J =
15.2,7.5 Hz,H23),5.16 (1H,dd,J =15.3,7.8
Hz,H-22),4.06(1H,m,H-3),1.03(3H,d,J =6.8
Hz, H,21),1.01(3H,s, H,-19),0.92(3H,d, ] =
6.8 Hz,H,-28),0.84 (3H,d,J =6.9 Hz, H,-27),
0.82(3H,d,J =6.6 Hz, H,-26),0.62 (3H, s, H,-
18) ;" C NMR (125 MHz,CDCl, )§:25.4(C-1),30.2
(C2),67.2(C-3),37.2(C4),79.7(C-5),197.6
(C-6),119.9(C-7),164.3(C-8),74.7(C9) ,41.8
(C-10),29.7(C-11),34.9(C-12),45.3(C-13),

51.8(C-14),22.4(C-15),28.8 (C-16),56.0 ( C-
17),12.2(C-18),20.5(C-19),40.3(C-20),21.1
(C21),135.0(C-22),132.5(C-23),42.8(C-24),
33.1(C25),20.0(C26),19.6 (C27),17.6 ( C-
28) o DA b 5 semkt " B R A — 8, WMo
W6 X5 R 38,5a,9a-trihydroxy-(22E ,24R) -erg-
osta-7,22-dien-6-one ,

WEW 7 @R {R;'H NMR (500 MHz,
CD,0D)§:8.06(1H,dd,J =6.8,1.7 Hz,H-7) ,7.93
(1H,s,H=2),7.42(1H,dd,J =7.2,1.7 Hz,H4),
7.17 (2H, m, H-5, H6) ;" C NMR ( 125 MHz,
CD,0D)§:133.3(C-2),109.0(C-3),127.6(C-3a)
122.1(C4),122.3(C-5),123.5(C-6),112.8(C-
7),138.3 (C-7a),169.5 (C-8), VI I ¥ 53¢
FR R B A — B, W A T M s -3 -
R

wEW S8 A {k;'H NMR (500 MHz,
CD,0D)5:8.72 (1H, s, H-2),8.30 (1H, m, H4) ,
7.47(1H,m,H-7),7.26(1H,m ,H-6) ,7.24(1H, m,
H-5);"C NMR (126 MHz,CD,0D)§:139.4(C-2),
113.1(C-3),127.9(C-3a),122.9(C4),123.8(C-
5),124.8(C-6),114.0(C-7),138.0(C-7a),183. 1
(C-8),168.2(C9) ., LA b5 ek i ¥
FEA 3, b5 8 4 h (1H-indol-3-yl) oxoac-
etamide,

wEW9 A {Fk;'H NMR (500 MHz,
CDCL,)8:10. 1(1H,s,H-8) ,8.33(1H,m,H4) ,7.85
(1H,d,J=3.1 Hz,H-2),7.44(1H,m,H-7) ,7. 35 ~
7.30(2H,m,H-6,H-5) ;" C NMR (125 MHz, CDCI,)
5:135.2(C2),124.4(C-3),119.8 (C-3a),122.0
(C4),123.1(C-5),124.5(C-6),111.5(C-7),
136.6(C-7a),185.1(C-8) . LA E%¥a 5 3chik™ 4
TE U AR — B, WAL B 9 S gl -3 - HEE

& 10 TR A&;'H NMR (500 MHz,
CD,0D)§8:6.19 (1H,s, H-5),5.55 (1H, s, H-3 ),
4.48(1H,q,J =6.6 Hz,H-1") ,3.86(3H,s,H,-9),
1.41(3H,d,J=6.6 Hz,H,;-2") ;" C NMR(125 MHz,
CD,0D)§:67.1(C-1"),167.1(C-2),21.5(C-=2"),
88.6(C-3),173.9(C4),99.0(C-5),169.6(C-6),
57.0(4-0CH,) . U b%¥¥e5 Scmk' ™ s B 3 A
— 3, WAL E ) 10 %58 K pestalotiopyrone A

w&w 11 @ E{K;'"H NMR (500 MHz,
CDCL,)8:6.76 (1H,d,J =2.3 Hz,H-5),5.72(1H,
d,J=2.4 Hz,H-3) ,3.86(3H,s,H,-9) ,2.53(3H,s,
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H,-8);”C NMR (125 MHz,CDCl;)8:191.4(C-1"),
26.0(C-2"),162.3(C-2),93.6(C-3),169.8(C4),
103.9(C-5),154.6 (C-6) ,56.4(4-0CH,) ., LI %k

2R=R,=R;=H
3R,=4-OH Ry=Ry=H
4R,=H Ry=a-OH Ry=OH

0]
OBOH O 9
s O NH,
1\2
8 7a N
7 H
7

*®IZ

& 3

55 30K HGE B A B U A 1 %
M nigrosporapyrone D,
LAY 1 ~11 R ILIE 3

[e) H (o} (0]
‘072 e o
D R A I - S ‘ -
N 6740 O
H OH o
9 10 1

WEW1 ~11 PULFLE

Fig.3 Chemical structures of compounds 1-11

2.2 AEYEENR

XA Y 1 ~ 11 FEATH0 EL T A0 B 5 P
o SRR, A G YR 4 FhE R CGER L
W AR R BETE AR AEAN ZE TR AR AR BT ) ST
il 36 P (MIC > 100 pg/mlL ) , BH A4 Xk B8 Shy 1] B nae
(MIC 43512k 3.12.0.78 1. 56 \1. 56 pg/mL) ; ir A
ARG YIRE S T 20 A (45 v 60 7 4 R AT i) ¢ {1 P P
TR JHE TR T T BE TR T P SR VDT IR ) 34
S (MIC > 100 weg/mlL) , BH XS B8 O 26 9 0
£ (MIC ¥/ 0.78 pwg/mL)

W BLAL & 4 1.2,6 .10, XF H 7 {4 ) xf
MDA-MB-231 4 (s ETEPE AT 1T FAh . 45 5R
NG W LR A A RS v, IC (R
20.46 pmol/L,fb&4H) 2.6 .10 JoH il 1% M (1C,, >
40 umol/L)  HHEHIE R (1C, =0.48 pmol/ L)
3 itig

IR AR B A o AR BN AR B N
grospora sp. , JFLRAE AR g A 1L
SRR, DN A L [ A R B b oy B
SEH 1L ARG W), S5 B AL 45 22 A 1S e (1
~6) 5| WAYyh (7 ~9) FAMLA RS (10 F1 11) | iy
AW E RNFRE TR A N AR B o 215
), Ho LG 12— B BRI ST
PR, 455 IS A5l A B 28 I iR IR T
WE Tz B W sty ma iy 8, R =A%
i BN T A A& W A B0 B PEEAT PR, ()i ik
BALAY 1.2 .6 10 31740 = FIVEZLIRIE TS RPN o
ZERFWALE Y 1 X = B 3L MDA-MB-231
B A S0 S M, 1Cs, E 2 20. 46 wmol/L, D) F 4

FAE TR AN A B Nigrospora sp. A
RBP= A Z R, 26 T Rz AP ot 4%
HET IR ELA
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