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# E:NASHNAIRBELEE RSQMK-9 1k BERE T2 T 8RB 2945 21 14 AR 9, 85 B 40 B 4 e 3
St A A (L) 4,6,8,22- DU -3--22 £ 6 (2) WP S 1 (3) (9 (1) - K2 M it A Ak (4) |
alternariol (5) K ZHEE(6) 3-MIWEHAR(7) 2,3, 4- = HHL-5,7- 73032 3-SR FF0RIR (8) \2- JE 2K H
fz(9) 2-F IR R (10) 3-FILE MR (11) . H #EEE (12) | chaetoglobosin A (13) }z 5'-epichaetovirdin A (14) ,
XEALG IR E RIS NAEBRERE R, MBS 6 E NZIR B by B 8, RSOt ss
RWIR 10 ng/mL BN ALAW) 13 F1 14 X FARURRBERR 5351 83. 4% Fl 54.3% .
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Chemical Constituents from Endophytic Fungus Chaetomium sp.
RSQMK-9 Isolated from Panax ginseng
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ZHANG Ya-mei' ", WEI Dong-sheng” , QIN Jian-chun'"
" College of Plant Sciences , Jilin University , Jilin Changchun 130062 ,China;* Centre for Wood Science,
Department of Biology , University of Hamburg ,Hamburg 21031 , Germany

Abstract ;: 14 metabolites ,namely ergosterol (1) ,ergosta-4,6,8,22-tetraen-3-one (2) , cerevisterol (3),9(11)-dehyo-
ergosterol peroxide (4) ,alternariol (5) ,physcion (6) ,Indole-3-carboxylic acid (7) ,2,3,4-trimethyl-5,7-dihydroxy-2,
3-dihydrobenzofuran (8) , anthranilamide (9), anthranilic acid (10) ,3-methylorsellinic acid (11) , mannitol (12),
chaetoglobosin A (13) and 5'-epichaetovirdin A (14) were firstly isolated from the extract of fermentation broth of fun-
gus Chaetomium sp. RSQMK-9 , an endophyte of Panax ginseng. Their chemical structures were elucidated by spectro-
scopic methods , compound 6 was firstly isolated from the genus Chaetomium. The toxicities of compounds 13 and 14 were
tested by brine shrimp bioassay,and the mortality rates of compound 13 and 14 against Artemia salina larvae were 83.
4% and 54.3% ,respectively,at the concentration of 10 wg/mL.
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TEAEIRAG 2 (TMS i A5 ) ; EI-MS: 70 eV, Varian
MAT 731, Varian 311A, AMD-402 ; ESI-MS; Finnigan
Mat-Incos 50, LCQ( Finnigan) ,

FEOGEEORE: i (7 B AL ) ) s AR
B} (Merck RP-18) ; &EBIE R} Sephadex LH-20 ( Amer-
sham Biosciences, Uppsala, Sweden ) ; & L% 5 1H |
Amberlite XAD-16 ( Rohm & Hass, Paris, France ) ; i
£ TLC }2 :Silica gel 60 GF,, ; TLC 7E 254 nm £l 365
nm /NG, I 10% iR - CBEE RO,
HARERN I o3 bt

AR S5 BT FH ) 9 AR LR (> 9 RSQMK-9) 2
MAZ:(Panax ginseng ) HH 487 i 41 410 B 14 2],
2 B E W E WERTBFE A ( Chaetomium: globosum)

2 WA

2.1 IKEZXEMK RSQMKI Bk % B

B ARTE PDA Bi 53k | 28 Cihfbssg: 5 d, %5
BEFPTEMUA R 723 (1045 0.2 g, B IR — 48 0. 1
g, AALHR0.05 g, HMREE 0. 1 g, H4IHE 20.0 g, I
5 15.0g,1000 mL 7K ,pH7.0) , 7F 1000 mL ¥ =4f
A 400 mL 3 fR B 3R E 26 C YR IR L
120 rpm Jigfer2 1537 8 d, A5 T H IR
2.2 LEYHRISE

20 L T 7 1 280 U8 I o3 ) AR A T 22 AR
PRI o T 2246 50 °C N HETRYRE , FH AR S0 1) et
FEWC3 W, B2 TR B, PR Be s b
RIS A 4 A5 BUH AR Y 3.5 ¢, B MR 28 3 I B AT
( polymeric resin Amberlite XAD-16) , 7K 1[5 2= £ i
ROrFoKEER BT, 2 Ja P B e As 2 HE K 3 1
oy AR IR R 5. 6 g SR, SRS F L RE T
K G FHACMTEE R SR SR 43 M ZEHL 3 IR, SR &
MRAEIOM R A5 2.2 ¢ ZRI) . 283 TLC X, &
12 £ T A6 U R 2208 53 AR i B2 S i 73 B A A
], MORFEAT T IR R 15 2 B4R Y . 4R IR 26
FERCHERE IS HEA T REIZ T, P S W be-FH B 2R G b
JEGEI A5 53] 5 AN (Fr. 1~ Fr.5) ,Fr. 2
~Fr. 4 53 5 2858 52 0 R SRR 2 AT L RP-18 1l £
HPLC Sephadex LH-20 #4773 & 215 2L 59 1
~14
2.3 BEREIEAEMEDK

VMR SOHE T SR P 0B 2 Ak, R = AR AR
(Artemiasalina ) %y BUVE R R A7) o FEEIR T,
BHAE1.8 em, %2 em R DEFALTEEA 0.2 mL

F NI IR, BEASFL AN T Ak 10 % 3l i = 41
HRAIA 30 A~ HAb& 9 H DMSO #fi, 5 B A
BANREFRFLA, W BB e 2 10 pg/mL WK, XF 8
Hin DMSO, & — b PR EE & =Wk, FEE IR T RSB
7% 24 h 5 B T RS R e T M R
B, 5a HU T AKIHREIR(M)

M =[ (A-B-N)/(G-N) ] x 100

Hrr .M =24 h JFREBEH ;A =24 h ] %ET:
SEGB =24 h JFEXTAE TP s T B A G N = FEA
R Z BTIAE T8 G = Pkt FH Tk i) /N R B8

3 SKBER

3.1 hEMEHERE

e 1 TOERRAR(ED) . H NMR(500
MHz,CDCl,) 8:3.64 (1H,m,H-3),5.56 (1H,d, J
=4.2 Hz,H6),5.38 (1H,d, J=6.0 Hz, H7),
0.62 (3H,s,H-18),0.96 (3H,s,H-19),1.03 (3H,
d,J=6.4 Hz,H-21),5.19 (1H,dd,/J =15.5,8.0
Hz,H-22),5.25 (1H,dd,J =15.8 Hz,H-23),0.93
(3H,s,H-25),0.85 (3H,d,] =6.0 Hz,H-27) ,0. 84
(3H,d,J=6.0 Hz,H-28) . DL -G48 A W) B
R4 ergosterol ™ Bl — 5, #E— 3@ it 15 %
S WA v ot LU AR o L4

WwEw2 wEakAED) . H NMR (CDCl,,
S00MHz) 8:5.72 (1H,s,H4),6.01 (1H,d,J=9.4
Hz,H-6) ,6.60 (1H,d,J=9.4 Hz,H-7),0.95 (3H,
s,H-18),0.98 (3H,s,H-19),1.05 (3H,d,J=6.6
Hz,H-21),5.21 (1H,m, H-22),5.22 (1H, m, H-
23),0.82 (3H,d,J=7.0 Hz,H26),0.84 (3H,d,J
=6.8 Hz,H-27),0.92 (3H,d,J=6.8 Hz,H-28);
“C NMR (CDCl,, 125 MHz) §:34.1 (C-1),34.3
(C2),199.2 (C-3),123.1 (C4),164.2 (C5),
124.5 (C-6),133.9 (C-7),124.6 (C-8),44.5 (C-
9),36.8 (C-10),19.0 (C-11),35.6 (C-12),44.0
(C-13),155.9 (C-14),25.3 (C-15),27.7 (C-16),
55.8 (C-17),19.0 (C-18),16.8 (C-19),39.2 (C-
20),21.2 (C21),135.0 (C-22),132.5 (C-23),
43.0 (C-24),33.2 (C-25),20.0 (C26),19.8 (C-
27),17.7 (C-28) . LA b Hicdfs Ansciik 28 — 507
BT LIS W 2L 58 N ergosta4,6,8(14) ,22-tetraen-
3-one,

e 3 LEER A (ED) ' H NMR
(CDCl;, 500 MHz) 6:4.07 (1H, m, H-3), 3.62
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(1H,d,J =4.8 Hz,H-6),5.35 (1H,dd,J =4.8,2. 4
Hz,H-7),0.59 (3H,s,H-18),1.09 (3H,s,H-19),
1.03 (3H,d,J =6.7 Hz,H-21),5.16 (1H,dd,J =
15.4,8.0 Hz,H-22),5.23 (1H,dd,J =15.4,8.0
Hz,H23),0.82 (3H,d,J =6.2 Hz, H26),0. 84
(3H,d,J=6.9 Hz,H-27),0.92 (3H,d,J =6.6 Hz,
H-28);”C NMR (CDCl,,125 MHz) §:32.8 (C-1),
30.4 (C2),67.2 (C-3),39.3 (C4),75.9 (C5),
73.1 (C-6),117.3 (C-7),143.2 (C-8),43.2 (C-
9),37.0 (C-10),22.0 (C-11),38.9 (C-12),43.6
(C-13),54.7 (C-14),22.9 (C-15),28.0 (C-16),
55.9 (C-17),12.3 (C-18),18.4 (C-19),40.4 (C-
20),19.6 (C-21),131.9 (C22),135.3 (C-23),
42.8 (C24),33.1 (C25),19.9 (C-26),21.1 (C-
27),17.6 (C-28), i@ if 5 ko NMR %54 Lk
Y WEAL S cerevisterol ,

a4 Rk (ED). EMS(m/z) .
426 M]*,394,376,299,251,69;'H NMR (600
MHz,CDCl,) §:3.98 (1H,m,H-3),6.35 (1H,d,J
=8.4 Hz,H-6) ,6.54 (1H,d,J =8.4 Hz,H-7) ,5. 48
(1H,m,H-11),0.78 (3H,s,H-18),1.19 (3H,s,H-
19),1.05 (3H,d,J =6.8 Hz,H-21),5.21 (1H,dd,
J=15.4,8.0 Hz,H-22),5.30 (1H,dd,J =15.3,7. 4
Hz,H-23),0.84 (3H,d,J =6.5 Hz, H-26),0. 81
(3H,d,J=6.2 Hz,H-27),0.98 (3H,d,J =6.8 Hz,
H-28) , DL ¥ds 5 SCHRHGE RS 9 (11) -dehyoergos-
terol peroxide #ﬁ[m , 38 of gt — 2 F bR v 5 te i R,
H(0. 49,505 NI =8: 1) #iEfb GWEsi .

EWMS Heafik(HEE) ., EL-MS m/z 258
[M]*; HR-ESI-MS m/z: 259.0607 [M + H]",
caled. for C,, H,, 0,259. 0602) ;'H NMR (600 MHz,
DMSO-d, ) §:2.63 (3H,s,H-Me) ,6.37 (1H,d,J =
1.70 Hz, H4),6.71 (1H,d,J =2.20 Hz, H3"),
6.62 (1H,d,J = 2.20 Hz,H-5"),7.24 (1H,d,J =
1.80 Hz,H-6) ,11.72 (OH),10.43(20H) ;"C NMR
(125 MHz, DMSO-d, ) §:138.0 (C-1),108.9 (C-
1'),97.2 (C-2),152.5 (C-2"),164.6 (C-3),101.5
(C-3"),100.8 (C4),158.3 (C4"),165.4 (C-5),
117.4 (C-5"),104.3 (C-6),138.2 (C-6"),164.0
(C7),25.1 (C-8), LI b¥edi 5 ek —5 ",
s L &Y alternariol

HEW6 G ik (&) . ESI-MS m/z
283[ M-H] ;'H NMR (600 MHz, CDCl,) §:12.30

(1H,s,1-OH),7.61 (1H,s,H4),7.36(1H,d,J =
2.4 Hz,H-5),7.05 (1H,d,J =1.2 Hz,H-2) ,6.67
(1H,d,J=2.4 Hz,H-7),3.97 (3H,s,6-OMe) ,2. 43
(3H,s,3-Me) ;°C NMR (125 MHz,CDCI,) §:190. 8
(C-9),182.0(C-10),166.5(C-6),165.2 (C-8),
162.5 (C-1),148.4 (C-3),135.3 (C4a), 133.2
(C-10a),124.5(C-2),121.3(C4),113.7(C9a),
110.3 (C-8a),108.2 (C-5),106.8(C-7),56.1(6-
OMe) ,22.2(2-Me) . DA %4 5 SCHR e 8 £l —
2 e AN physcion,,

wEWmT FOSAHERE).'HNMR (CD,0D,
400 MHz) §:10.96 (1H,br s,NH ),7.92 (1H,s,H-
2),8.06 (1H,dd, J = 2.1,6.0 Hz, H4),7.18
(2H,m,H-5,6),7.42 (1H,dd,J = 2.1,6.4 Hz, H-
7);% C NMR ( CD,0D, 125 MHz) §: 169.2
(COOH),133.2 (C-2),108.8 (C-3),121.9 (C4),
123.3 (C-5),122.3 (C-6),112.8 (C-7),127.5(C-
8),138.3 (C9), 3t FE % antibase DL M SCHK
mr Indole-3-carboxylic acid $¢#E L EAL SN
Indole-3-carboxylic acid!'?! |

EWmS FagE(FE) . 'HNMR (C,DsN,
500MHz) 6:4.42 (1H, m,H-2),3.02 (1H, m, H-
3),6.96 (1H,s,H-6),1.29 (3H,d,J =6.4 Hz,2-
CH,),1.23 (3H,d,J =6.6 Hz,3-CH,),2.39 (3H,
s,4-CH,) ;" C NMR(C,D,N, 125 MHz) §:86.5 (C-
2),44.8 (C3),111.8 (C4),151.0 (C-5),104. 4
(C6),140.8 (C-7),139.8 (C-8),132.6 (C9),
21.1 (2-CH,),19.6 (3-CH,),12.2 (4-CH,), L) I
B 5 Sclk ol — 80 i A 2,3, 4-
trimethyl-5 ,7-dihydroxy-2 ,3-dihydrobenzofuran,,

wEWY BHasiih(HEE), E-MS m/z 136
[M]*;ESI-MS m/z;137 [M + H] " ;'H NMR (600
MHz,CD,0D) §: 6.74 (1H,d, J = 6.8 Hz,H-3),
7.19 (1H,t, J = 16.0 Hz,H4) ,6.58 (1H,t, J =
16.0 Hz,H-5),7.51 (1H,d,J = 7.0 Hz,H-6) , £
o AR antibase DL M SCHE Y anthranilamide Z04E
L EL S Y anthranilamide " 5

WEW10 [k (FE) ' H NMR (CDCLy,
500 MHz) 6:6.68 (1H,d,J =7.8 Hz,H3),7.33
(1H,td,J=7.8,1.8 Hz,H4),6.69 (1H,t,J=7.8
Hz,H-5),7.19 (1H,dd,J =7.8,1.8 Hz,H6);"C
NMR (CDCI,,125 MHz) 8:109.6 (C-1),151.1 (C-
2),116.5 (C-3),135.1 (C4),116.8 (C-5),132. 1
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(C-6),173.7 (-COOH) . il id L8 Ak & ¥y Fl A
#n anthranilic acid 7632 (15 A9 2 AE U R, {E
[ MRh T RS8R T B-BRTR-/K (BAW) (4:1:5) |
JZ;IEC e 6 mL, ZFR MG 3 mL, 53 T i vk I 1 |
W EAE Y N anthranilic acid,

WEW I EEAGE(HE), ESI-MS m/z
183[M + H]*, HR-ESLI-MS ( m/z: 183.0646 [ M +
H] ", caled. for CoH,, 0,183.0652) ;'H NMR (600
MHz,CD,0D) 8:6.19 (1H,s,H-5),2.44 (3H,s,3-
CH,),2.04 (3H,s,6-CH;) ., DA [ (#5 F1 antibase
H1 3-methylorsellinic acid (2 ,4-dihydroxy-3 ,6-dimeth-
yl-benzoic acid) LR SCHik g — 2

wam 12 oL (HEE) . ESI-MS m/z:
183[M+H]";'H NMR (DMSO-d, ,600 MHz) :83. 37
(2H,ddd,J =4.5,5.6,11.2 Hz) ,3.45 (2H,ddd, J
=3.6,8.5,8.8 Hz),3.57(2H,t,J =7.6 Hz),3.60
(2H,dd,J=11.0,8.8,3.6 Hz),4.08 (2H,d,J =
7.0 Hz,OH) ,4.26 (2H,t,J =5.5 Hz,OH) ,4. 34
(2H,d,J =5.6 Hz,OH) , LA b %40 3 = A o
TEWH)Z @1 b AP € mannitol

HEWI3  wOkR () . ESI-MS (m/z)
527[M-H]",551 [M + Na]*, 1055 [ 2M-H ], 1079
[2M + Nal®,573 [ M + HCOO ], 1101 [2M +
HCOO ] ; HR-ESI-MS (m/z:529.2687 [M + H] ",
caled. for C,, Hy; N,0,529.2695) ;'H NMR ( CDCI, ,
600 MHz) 8:7.03 (1H,s,H-2"),3.75 (1H,br d,J
=6.0 Hz,H-3),7.47 (1H,d,J =7.6 Hz, H4"),
1.88 (1H,d,J =4.4 Hz,H5),7.12 [1H,t(dd),J
=8.4 Hz,H-5"],7.18 [1H,t(dd),J =8.4 Hz, H-
6'1.2.73 (1H,d,J=4.6 Hz,H-7) ,7.34(1H.d,J] =
8.0 Hz,H-7'),2. 12 (1H,br d,J = 13.6 Hz, H-8),
2.94(2H,dd, ] = 14.0,4.0 Hz, H-10a) ,2. 65 (1H,
dd,J = 14.0,7.5 Hz, H-108) , 1. 14 (3H,d, J = 4.4
Hz,H-11),1.26 (3H, s, H-12) ,6.04 (1H, dd, J =
15.0,10.0 Hz, H-13),5.22 (1H, m, H-14),2.23
(1H,br d,J =15.0 Hz,H-15) ,2.49(1H,m,H-16) ,
0.97(3H,d,J =6.6 Hz,16-CH,),5.54 (1H,d, J =
9.0 Hz,H-17) ,1.23(3H,s,18-CH, ) ,5. 03 (1H,d, J
—4.4 Hz,H-19),6.49(1H,d,J = 16.6 Hz,H-21),
7.67 (1H.d,J =16.6 Hz,H=22) . L I %3 f1 ik
g —30 ) B LS R chaetoglobosin A

wEWw 14 Eog G (HEE), ESI-MS m/z:
433.1[M + H] *;'H NMR (400 MHz, DMSO-d, ) §:

8.59(1H,s,H-1),6.75(1H,s,H4),6.25(1H,d,J
=15.9 Hz,H9) ,6.68(1H,dd,J =15.9,8.2 Hz, H-
10),2.27 (1H,m, H-11) ,1.39(2H,m, H-12) ,0. 89
(3H,t,J =7.2,H-13),1.64 (3H,s,7-Me), 1. 10
(3H,d, ] =6.6 Hz, 11-Me),3.46 (1H, m, H4') ,
3.66(1H,m,H-5") ,1.06(3H,d,J =6.6 Hz,H-6") ,
1.04(3H,d,J =7.2,4"-Me) ;° C NMR (400 MHz,
DMSO-d,) 6:150.7 (C-1),157.0(C-3),105.0( C-
4),140.1(C4a),109.8 (C-5),183.1(C6),87.3
(C7),164.8 (C8),111.0(C8a),120.2(C9),
146.9 (C-10),40.1 (C-11),29.0 (C-12),12.1 (C-
13),29.8 (7-Me ), 19.1 (11-Me ), 167.9 ( C-1") ,
125.8(C-2"),200.8 (C-3"),50.5(C4"),69.5(C-
5'),21.4(C-6"),12.9(4'-Me) . LA 54l Fnsciikrh
BRI B S Yl 5'-epichaetovirdin A,
3.2 BIREUEE MR R

G 13 S B 588 H 7 A 1) 4 MR 5t 3R 2
AR, T2 A W e i B SR ZL B P
ARG A 14 8 T E R IR Y aza-
philone 254, %, Hij it 18 /) K 4R azaphilone 251k
Wy BAT ORI , B SR 1 A 2 Rl A e A
JOFETE PRI LS R R 10 we/mL ¥R T, AL BE 24
h J5 659 13 X EAERRS) i WoR T B ) #4E,
HAFE Ny 83.4% ;45 14 W IR T TR 1Y
Bk, BOER N 54.3% o FHYEXT AL B4 ganoder-
manontriol 7EIZWKE T IIET RN 91.2% ., &K
PR 3K P2 L AU P P G5 R i 27 TR
HASE TP KR AR | A 15 SR B2 i B 97 451
KANABE A5 FBok it — D Pt m HAb = 21,
M & A e R TR S

S 0k
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