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Study on secondary metabolites of endophytic Chaetomium sp.
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Abstract: Objective To study the secondary metabolites of endophytic fungus Chaetomium sp. Methods The compounds were
isolated and purified by chromatographic methods on silica gel, Sephadex-LH20 columns, and semi-prep HPLC. The structures were
established on the basis of spectroscopic data interpretation. Results Ten compounds were isolated and identified as chetoseminudin
B (1), gonytolide C (2), chactone D (3), 1H-indole-3-carbaldehyde (4), 1 H-indole-3-carboxylic acid (5), indole-3-methylethanoate (6),
3R" AR"-dihydroxy-3-methylpentan-2-one (7), emodin (8), 3p,50,9a-trihydroxy-(22E,24R)-ergosta-7,22-dien-6-one (9), and (3B,50,
6,22 E)-6-methoxyergosta-7,22-diene-3,5-diol (10). Conclusion All compounds are isolated from Chaetomium sp. for the first time.
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Fig.1 Structures of compounds 1—10

1 E5EH

Bruker AM-400 F1 Bruker Avance 600 4% f 4t
AL (f#]E Bruker); AB SCIEX API 4000 Jii%{X,
Waters (2535/2998) V-l & AH (£[E Waters);
Waters SunFire™ 215 (A5 FE (250 mmX 10 mm,
5um); RV 10 Jighe 78 kA (FEE 3R ); EZ Plus
JETEA (RIFRM ) ZF-7 B = LA (1
WA IR ARD; R H. i G GF Bl
LT ) FEIE Gosg 2R GRS AL DMVERIFI T,
Sephadex™ LH-20 #t/lX (GE Healthcare Bio-Sciences
AB); JUHEERR (HAR YMO), (il HE (Tedia),
FEHUH 95% TV 2lE, HARFAIE R 4 pral

[EER N e S e TN ) SRk &l Iy 2
AF A ITS 7400 e % % oh & 7% 8 5 H
Chaetomium sp., JFH45RHE4E 2 GenBank £4 72
(GenBank /15 KP171518). BF AT AR
R R I 27 B B e s QD T v P = &5 B B Bt 245730
2 kB RSB

WA T PDA Bigrdk [ 25 CHiFR 5 d, VI
TR e M 1247 200 g ROKEEFRIE(200 g KK AT 200
mL 7K) ) 1 000 mL #EJEHH, 25 CRFR25 do K
WL 95% LlF AU 3 K, BHR 3 d, Al s
Pt S R TR, AR QIRASEN,  [RDSR £ R4S
BRE 39 g WHAREA g8, S b-
BRRE (100 2 1—1 1 1) YEMAE] 3 M Fro 1~3.

Fr. 1| ZRERC, AymBE-BEIR O (10 & 1—
12 DYBAFS) Fr. 1.1 Al Fr. 1.2.Fr. 1.1 £ Sephadex
LH-20 &b tal, & Hee-HRE (10 1D sElife
FULEY 9 (21.5mg). Fr. 1.2 B4tk 54 HPLC
B3 A 10 (95% CH30H, tR=27.0 min, 15.9
mg). Fr. 3 04 kR R AERAE AR, FEE- S
BREEVENAT 2] 3 AN 28 2 #r4id Sephadex
LH-20 &EAT (3l — S be- g (10 1D Jelirs 3
5 A5 Fr. 3.1~3.5. 44l 4 HPLC M Fr. 3.1 43
BEEML S T (30% CH3;0H, r=9.0 min, 12.0
mg), Fr. 3.2 113 2ML54) 4 (49% CH;0H, r=18.2
min, 7.6 mg)~ 5 (65% CH;CN, tx=6.9 min, 4.8 mg)
F16 (70% CH;0H, #t=16.5min, 8.7 mg). Fr.3.3
2 Sephadex LH-20 #AE (1% 702, FEE (100%)
Vel 2L A4 8 (3.4 mg). Fr. 3.4 4214 HPLC
I, BEMEEY 1 (55% CH;0H, £x=19.0 min,
42 mg). 2 (60% CH30H, {R=19.5 min, 5.0 mg)
F13 (70% CH;0H, tz=18.0 min, 3.8 mg).
3 HHMEE

&M 1: TR AIRE A, ESI-MS m/z: 416.1
[M+Na]". "H-NMR (600 MHz, CDCl3) 6: 8.42 (1H,
brs, H-10), 7.64 (1H, d, J = 7.9 Hz, H-14), 7.33 (1H,
d, J= 8.1 Hz, H-11), 7.19 (1H, t, J = 7.2 Hz, H-12),
7.13 (1H, d, J = 8.0 Hz, H-13), 7.12 (1H, s, H-9), 7.03
(1H, brs, H-5), 3.90 (1H, d, J = 14.6 Hz, H-7a), 3.85
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(1H, d, J = 11.9 Hz, H-CH,OH), 3.33 (1H, d, J=11.9
Hz, H-CH,OH), 3.26 (1H, d, J = 14.6 Hz, H-7b), 3.00
(3H, s, 2-NCHj3), 2.40 (3H, s, 6-SCH3), 2.16 (3H, s,
3-SCH3); *C-NMR (150 MHz, CDCl;) : 166.8 (C-1),
165.5 (C-4), 1359 (C-10a), 127.3 (C-14a), 125.8
(C-9), 122.3 (C-12), 119.9 (C-14), 119.0 (C-13), 111.4
(C-11), 107.6 (C-8), 73.4 (C-3), 66.0 (C-6), 63.6
(3-CH,0H), 36.7 (C-7), 29.1 (2-CH3), 14.6 (6-SCH3),
12.9 (3-SCH3). A -¥di 5 3cikaiis —a", pt
WA 1 1€ K chetoseminudin B.

th&W 2. AMKA, ESI-MS m/z: 343.0 [M+
Na]". 'H-NMR (600 MHz, CDCl3) 6: 11.39 (1H, s,
5-OH), 6.40 (1H, s, H-6), 6.38 (1H, s, H-8), 4.86 (1H,
dd, J=8.1, 5.7 Hz, H-9), 3.74 (3H, s, H-15), 3.11 (1H,
d, J=17.0 Hz, H-3a), 2.95 (1H, d, J = 17.0 Hz, H-3b),
2.71 (1H, ddd, J = 18.1, 10.2, 6.6 Hz, H-11a), 2.59
(1H, ddd, J = 18.1, 10.2, 6.6 Hz, H-11b), 2.44 (2H, m,
H-10), 2.31 (3H, s, H-14); "“C-NMR (150 MHz,
CDCls) d: 193.0 (C-4), 175.5 (C-12), 168.9 (C-13),
161.8 (C-5), 159.0 (C-8a), 151.6 (C-7), 111.1 (C-8),
108.5 (C-6), 105.6 (C-4a), 84.0 (C-2), 80.9 (C-9), 53.6
(C-15), 39.4 (C-3), 27.6 (C-11), 22.6 (C-14), 22.0
(C-10). LA EXt 5 ekt — 8, Rkt &4
2 i€ &y gonytolide C.

& 3: AOKA, ESI-MS m/z: 309.1 [M+
Na]". 'H-NMR (600 MHz, CDCls) 6: 13.27 (1H, s,
10-OH), 7.07 (1H, d, J = 8.9 Hz, H-3), 6.83 (1H, s,
H-9), 6.71 (1H, d, J = 8.9 Hz, H-2), 6.50 (1H, s, H-7),
5.45 (1H, s, 4-OH), 5.20 (2H, s, H-6), 3.85 (3H, s,
1-OCHs), 2.34 (3H, s, H-12); "“C-NMR (150 MHz,
CDCly) 6: 193.3 (C-11), 165.2 (C-10), 154.2 (C-1),
146.9 (C-4a), 146.8 (C-8), 140.8 (C-4), 139.8 (C-6a),
125.4 (C-11a), 119.0 (C-7), 118.9 (C-9), 118.6
(C-10a), 117.6 (C-3), 109.3 (C-2), 77.8 (C-6), 572
(1-OCH;), 21.7 (C-12).  BL_E¥5edis 55 Sriikapas —ad,
Kbtk 54 3 #fi%€ A chaetone Do

th&W 4: AKA. ESI-MS m/z: 168.0 [M+
Na]". 'H-NMR (600 MHz, CD;0D) &: 9.88 (1H, s,
-CHO), 8.16 (1H, d, J = 7.7 Hz, H-4), 8.10 (1H, s,
H-2), 7.47 (1H, d, J = 8.0 Hz, H-7), 7.28 (1H, dd, J =
7.1, 1.0 Hz, H-5), 7.24 (1H, dd, J = 7.1, 1.0 Hz, H-6);
PC-NMR (150 MHz, CD;OD) ¢: 187.8 (C-CHO),
140.1 (C-2), 139.3 (C-7a), 126.1 (C-3a), 125.4 (C-6),

124.0 (C-4), 122.8 (C-5), 120.5 (C-3), 113.5 (C-7). LA
A S Sk — 3, kA 4w
1 H-indole-3-carbaldehyde.

EY 5. TLEMIRY). ESI-MS m/z: 184 [M+
Na]".'H-NMR (600 MHz, CD;0D) §: 8.09 (1H, d, J =
7.6 Hz, H-4), 7.93 (1H, s, H-2), 7.42 (1H, d, J = 7.6
Hz, H-7), 7.18 (1H, t, J = 6.9 Hz, H-5), 7.16 (1H, t,
J =172 Hz, H-6); “C-NMR (150 MHz, CD;0OD) ¢:
170.2 (-COOH), 138.2 (C-7a), 133.1 (C-2), 127.7
(C-3), 123.4 (C-5), 122.2 (C-4), 122.1 (C-6), 112.8
(C-7), 109.5 (C-3a). LA b%d 5 3c ki — x5,
DAL S 5 1 b LH-M5IWe-3-9R1R .

& 6: AR, ESI-MS m/z: 212.0 [M+
Na]". '"H-NMR (600 MHz, CDCl;) 6: 8.06 (1H, brs,
-NH), 7.62 (1H, d, J = 7.9 Hz, H-4), 7.37 (1H, d, J =
8.1 Hz, H-7), 7.21 (1H, t, J = 7.1 Hz, H-5), 7.19 (1H,
d, J=22Hz H-2), 7.15 (1H, t, J = 7.4 Hz, H-6), 3.79
(2H, s, H-8), 3.70 (3H, s, -OCH;); "“C-NMR (150
MHz, CDCl;) d: 172.5 (-COOH), 136.1 (C-7a), 127.3
(C-3a), 123.0 (C-2), 122.3 (C-6), 119.8 (C-5), 118.9
(C-4), 111.2 (C-7), 108.6 (C-3), 51.9 (-OCH3), 31.2
(C-8). LA K 5 3cmkdin 5%, ML & 6 o
%€ 4 indole-3-methylethanoate.

tEW 1. AEFAK. ESI-MS m/z: 155.1 [M+
Na]". '"H-NMR (600 MHz, CDCL;) 8: 4.03 (1H, g, J =
6.4 Hz, H-4), 2.29 (3H, s, H-1), 1.27 3H, d, J = 6.4
Hz, H-5), 1.26 (3H, s, 3-CH3); "C-NMR (150 MHz,
CDCls) &: 211.7 (C-2), 81.4 (C-3), 71.3 (C-4), 24.1
(C-5), 21.8 (C-1), 17.2 (3-CH3). A%l 5 Sk
g, WA S T HiE N 3R AR - R -3
K eke-2-1 .

& 8: HOH K. ESI-MS m/z: 293.0 [M+
Na]". 'H-NMR (600 MHz, DMSO-dj) 6: 12.06 (1H, s,
8-OH), 11.99 (1H, s, 1-OH), 7.47 (1H, s, H-4), 7.17
(1H, s, H-2), 7.07 (1H, s, H-5), 6.57 (1H, s, H-7), 2.41
(3H, s, 3-CH3);: "*C-NMR (150 MHz, DMSO-dq)
189.6 (C-9), 181.0 (C-10), 165.6 (C-3), 164.4 (C-1),
161.4 (C-8), 148.3 (C-6), 124.1 (C-7), 120.4 (C-5),
108.8 (C-4), 107.9 (C-2), 21.5 (3-CH3). VA L%i¥i Y
SCikAE ST, Mk A 8 HiE K

EW9: FEFAK. ESI-MS m/z: 467.3 [M+
Na]". 'H-NMR (600 MHz, CDCl;) 6: 5.65 (1H, s,
H-7), 5.24 (1H, dd, J = 15.2, 7.6 Hz, H-23), 5.17 (1H,
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dd, J = 15.2, 8.3 Hz, H-22), 4.06 (1H, m, H-3), 1.03
(3H, d, J = 6.5 Hz, H-21), 1.00 (3H, s, H-19), 0.92
(3H, d, J = 7.2 Hz, H-28), 0.84 (3H, d, J = 6.9 Hz,
H-27), 0.82 (3H, d, J = 6.8 Hz, H-26), 0.62 (3H, s,
H-18); "C-NMR (150 MHz, CDCl;) 6: 199.9 (C-6),
164.7 (C-8), 135.2 (C-22), 132.6 (C-23), 119.9 (C-7),
79.8 (C-5), 74.8 (C-9), 67.3 (C-3), 56.1 (C-17), 51.9
(C-14), 45.5 (C-13), 43.0 (C-24), 41.9 (C-10), 40.4
(C-20), 37.2 (C-4), 35.0 (C-12), 33.2 (C-25), 30.2
(C-2), 289 (C-11), 28.0 (C-16), 25.6 (C-1), 22.5
(C-15), 21.2 (C-21), 20.6 (C-19), 20.1 (C-26), 19.8
(C-27), 17.7 (C-28), 12.4 (C-18). LI %¥s 5 kIR
2, Wk A 9 #i5E N 3P,5a,9a-trihydroxy-
(22E,24R)-ergosta-7,22-dien-6-one.
tEW 10: KK . ESI-MS m/z: 467.3 [M+
Na]'s 'H-NMR (600 MHz, CDCl;) ¢: 5.40 (1H, m,
H-7), 5.22 (1H, dd, J=15.3, 7.5 Hz, H-23), 5.16 (1H,
dd, J = 15.3, 8.2 Hz, H-22), 4.05 (1H, m, H-3), 3.17
(1H, d, J = 5.0 Hz, H-6), 2.13 (1H, dd, J = 12.9, 11.8
Hz, H-4), 2.04 (1H, m, H-20), 1.90 (1H, m, H-9), 1.90
(1H, m, H-14), 1.84 (1H, m, H-24), 1.77 (1H, dd, J =
12.9, 1.9 Hz, H-4), 1.30 (2H, m, H-16, 17), 1.02 (3H,
d, J= 6.6 Hz, H-21), 1.00 (3H, s, H-19), 0.92 (3H, d,
J=6.9 Hz, H-28), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.82
(3H, d, J = 6.8 Hz, H-27), 0.60 (3H, s, H-18); Be-
NMR (150 MHz, CDCls) d: 143.7 (C-8), 135.4 (C-22),
132.1 (C-23), 115.0 (C-7), 82.4 (C-6), 76.4 (C-5), 67.8
(C-3), 58.3 (6-OCH3), 56.0 (C-17), 54.9 (C-14), 43.9
(C-13), 43.8 (C-9), 42.8 (C-24), 404 (C-20), 39.6
(C-4), 394 (C-12), 37.3 (C-10), 33.1 (C-25), 32.7
(C-1), 309 (C-2), 27.9 (C-16), 22.9 (C-15), 22.2
(C-11), 21.1 (C-21), 19.9 (C-26), 19.6 (C-27), 18.4
(C-19), 17.6 (C-28), 12.3 (C-18). LA - Hh 5 iikik
B, Ak AY 10 BN (3B,50,6B,22E)-6-
methoxyergosta-7,22-diene-3,5-diol.
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