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Abstract: Objective To investigate the secondary metabolites and their antimicrobial activities from the endophytic fungus
Chaetomium globosum HL-3, isolated from the medicinal plant Gardenia jasminoides. Methods The HL-3 strain was identified
using ITS sequence analysis and morphological characteristics. Secondary metabolites were obtained via rice solid-state fermentation,
extracted with ethyl acetate, and purified using various chromatographic techniques (silica gel, Sephadex LH-20, and reversed-phase
Cis columns). Compound structures were elucidated by NMR and EI-MS analyses. Antimicrobial activities against Bacillus subtilis,

Staphylococcus aureus, Escherichia coli, and Candida albicans were evaluated using the broth microdilution method. Results A total
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of 14 compounds were isolated and identified from the strain HL-3, including nine steroids: ergosta-5,7,22-trien-3f-ol (1), Sa,8a-
epidioxyergosta-6,22-dien-3-ol (2), 3B,5a-dihydroxy-6p-methoxyergosta-7,22-diene (3), melithasterol B (4), (3f,50,8a)-5,8-
epidioxyergosta-6,9(11),22-trien-3-ol (5), sitosterol (6), So,60-epoxy-ergosta-8,22-diene-3,7a-diol (7), stigmasterol-3-O-B-D-
glucopyranoside (8), B-sitosteryl-3-O-B-D-glucopyranoside-20-O-palmitate (9); one spirostane glycoside: dispolongioside B (10); one
cytochalasin: chaetoglobosin F (11); one fatty acid: deepoxyalchornoic acid (12); and two phenolic compounds: N-acetyltyramine (13),
p-hydroxybenzaldehyde (14). Antimicrobial evaluation revealed that compounds 1—3 exhibited selective inhibitory activity against
Gram-positive pathogens (B. subtilis and S. aureus), with MIC values ranging from 8 to 64 pg/mL. Compound 3 showed notably
stronger activity against B. subtilis (MIC = 8 pg/mL). Conclusion This study systematically characterized the secondary metabolite
profile of the endophytic C. globosum HL-3 from G. jasminoides. Compounds 2, 3, 5, 8—10, 12, and 13 were reported for the first
time from the Chaetomium globosum species. The findings suggested that endophytic fungi inhabiting medicinal plants like G.
Jjasminoides represent a potential source for discovering antimicrobial natural products. This research contributes to expanding the
known chemical diversity of C. globosum metabolites and provides a reference for identifying potential lead compounds for
antimicrobial drug development.
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TR BRI A G &R, G H R A SIS
HAE, CHONHERTWEDAESY . R ¥
FZ ) R I A AU S 2 B ST A el Ak,
AR SR AR BT B I R A ), FERG AT
TEIHRAR o iR S A2 DN AR (R BT A0 28 435 v 473 A B 2
A, PRGBS T E A R IMEAR S,

EB5CW B Chaetomium spp AE NN AL F B
(PR, HAYE R ReI k2 3 2
KEMIT, ZBEEE AR 2, Index
Fungorum (4 PE1C B ILF0 IR YR CUad@ 400 Ff, 2
& A 2 FEED0, LR, BRI IK
AU YR B A, OIS JHAS s ER 2R
0 SRS S S AR A D012, (E13RTER 2,
28 E B P ARE = Pkt Z M Y R B Al
RN FEEOH T HAMHNEEDC, SRR R
T3 JiR B 997 428 S BRI 25 0 0T v BAT B iS¢ 010121,
FEI AP AA SR S L B AT AR D S5 P TR T 1
gy, LARES KR AR &8, ROV ERTR
SR PRI TR A S T ) 22— D1

We¥ Gardenia jasminoides J. Ellis /£ N 1)
FEG 25 AR IR FORIE, & & P 145
ZREYE RS o BT H 2 R A SKORR 1AL R
Bi, Mo N AT Re 2 e oA R R RE I A

AR, XL HE R A BUE I R IR
THIEAERIETY . SR, BFXHE T NAEERE, R
R HBFTEEWE, RGVERIRBACE ) S
TEPERTFEARN BE = o AF AU SR AR TR e 7 W AE R
A A E A R B AR 038 700 AT rh 0 145
B —-MRNAERE, RGBT EENRETRH
(Chaetomium globosum) HL-3. FJ5, *H K™
WIHHAT T RE DI, Sh0ris F 2R il
SEER, TEIFEET 14 MEEY, BF 9 A
$ fK . ergosta-5,7,22-trien-3B-0l (1 ) . 5a,80-
epidioxyergosta-6,22-dien-3-ol (2). 3p,5a-dihydroxy-
6p-methoxyergosta-7,22-diene (3). melithasterol B
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Fig.1 Chemical structures of compounds 1—14 from Chaetomium globosum HL-3
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Fig. 2 Neighbour-Joining phylogenetic tree based on ITS gene sequence of strains HL-3

s, H-19), 0.89 (3H, d, J = 6.4 Hz, H-21), 0.80 (3H, d,
J = 6.4 Hz, H-26, 27), 0.66 (3H, s, H-18); 3C-NMR
(150 MHz, CDCls) d: 141.5 (C-8), 139.9 (C-5), 135.7
(C-22), 132.2(C-23), 119.6 (C-6), 116.5 (C-8), 70.6 (C-
3), 55.9 (C-17), 54.8 (C-14), 46.4 (C-9), 43.0 (C-24),
42.9 (C-13), 41.0 (C-12), 40.6 (C-12), 39.2 (C-1), 38.5
(C-10), 37.2 (C-4), 33.2 (C-25), 32.2 (C-2), 28.4 (C-
16), 23.2 (C-15),21.3 (C-11, 12), 20.1 (C-27), 19.8 (C-
26), 17.8 (C-28), 16.4 (C-19), 12.1 (C-18). LA I Hifz
FSCRRARIE — 50, M &Y 1 N ergosta-
5,7,22-trien-3B-o0l.

tEY) 2: itk (HEE, mp177~178 C,
EI-MS m/z429.33 [M+H]", 73T A CasHasOs. 'H-
NMR (600 MHz, CDCl3) d: 6.51 (1H, d, J= 8.5 Hz, H-
7), 6.24 (1H, d, J= 8.5 Hz, H-6) 5.21 (1H, dd, J=15.3,
7.4 Hz, H-23), 5.15 (1H, dd, J = 15.3, 8.2 Hz, H-22),
3.92-4.02 (1H, m, H-3), 1.00 (3H, d, J= 6.8 Hz, H-21),
0.91 (3H, d, J= 6.8 Hz, H-28), 0.88 (3H, s, H-19), 0.83
(3H, d, J = 6.8 Hz, H-27), 0.82 (3H, d, J = 6.8 Hz, H-
26),0.82 (3H, s, H-18); '3C-NMR (150 MHz, CDC15)
1 135.6 (C-6), 135.3 (C-22), 132.4 (C-23), 130.9 (C-
7), 82.3 (C-5), 79.6 (C-8), 66.6 (C-3), 56.3 (C-17), 51.8
(C-14), 51.2 (C-9), 44.7 (C-13), 42.9 (C-24), 39.9 (C-
20), 39.5 (C-12), 37.1 (C-4), 36.9 (C-10), 34.8 (C-1),

33.2 (C-25), 30.2 (C-2), 28.8 (C-16), 23.5 (C-11), 21.0
(C-21), 20.8 (C-15), 20.1 (C-27), 19.8 (C-26), 18.3 (C-
19), 17.7 (C-28), 13.0 (C-18). LA A1 LR IRE
— 04, LAY 2 N Sa,8a-epidioxyergosta-
6,22-dien-3-0l,

th& 3: AR, EI-MS m/z 445.36 [M+
HJ*, 73 72N CoHig03. 'H-NMR (600 MHz, methanol-
ds) 5:5.42 (1H, m, H-7), 5.25 (1H, dd, J=15.0, 7.5 Hz,
H-23), 5.18 (1H, dd, J=15.0, 8.0 Hz, H-22), 4.07 (1H,
m, H-3), 3.20 (1H, d, J= 5.0 Hz, H-6), 1.04 (3H, d, J =
7.0 Hz, H-21), 1.00 (3H, s, H-19), 0.94 (3H, d, J= 7.0
Hz, H-28), 0.86 (3H, d, J = 6.5 Hz, H-26), 0.82 (3H, d,
J=17.0Hz, H-27), 0.61 (3H, s, H-18); '3C-NMR (150
MHz, methanol-ds) 6: 143.7 (C-8), 135.5 (C-22), 132.2
(C-23), 114.9 (C-7), 82.5 (C-6), 76.4 (C-5), 67.9 (C-3),
58.4 (OCH3), 55.9 (C-17), 55.1 (C-14), 44.0 (C-9),43.9
(C-13), 42.9 (C-24), 40.5 (C-20), 39.7 (C-4), 39.5 (C-
12), 37.4 (C-10), 33.2 (C-25), 32.8 (C-1), 31.0 (C-2),
28.0(C-16),23.0 (C-15),22.2 (C-11),21.3 (C-21),19.9
(C-26), 19.6 (C-27), 18.4 (C-19), 17.8 (C-28), 12.5 (C-
18). DA EHEFISCikARE — 8, WeifE &4 3
A 3B,50-dihydroxy-6B-methoxyergosta-7,22-diene

th&W 4. BAEKAK, EI-MS m/z 429.33 [M+
HJ*, 43 F3A CasHaaO3. 'TH-NMR (600 MHz, CDCl3)
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:5.22 (1H, dd, J=15.1, 6.9, Hz, H-22), 5.18 (1H, dd,
J=15.1,17.6 Hz, H-23), 4.20 (1H, brs, H-7), 3.94 (1H,
m, H-3), 3.33 (1H, d, J= 2.8 Hz, H-6), 1.12 (3H, s, H-
19), 1.02 (3H, d, J= 6.6 Hz, H-21), 0.89 (3H, d, J= 6.9
Hz, H-28), 0.80 (6H, d, J= 6.6 Hz, H-26, 27), 0.56 (3H,
s, H-18); 13C-NMR (150 MHz, CDCl3) &: 135.6 (C-
22), 132.0 (C-23), 134.4 (C-9), 127.0 (C-8), 68.5 (C-3),
66.9 (C-7), 65.7 (C-5), 62.6 (C-6), 53.7 (C-17), 49.5 (C-
14), 42.8 (C-24), 41.9 (C-13), 40.5 (C-20), 39.2 (C-4),
38.0 (C-10), 35.6 (C-12), 32.9 (C-25), 30.7 (C-2), 30.3
(C-1), 28.9 (C-16), 23.8 (C-15), 23.4 (C-11), 22.7 (C-
19),21.0 (C-21), 19.8 (C-27), 19.6 (C-26), 17.5 (C-28),
11.3 (C-18). LA Hdf A SCHk 4o — ko), #iiff e
&%) 4 N melithasterol B.

th&W 5. AR EK, EL-MS m/z 427.32 [M+
HJ*, 2> TR A CasHe203. 'H-NMR (600 MHz, CDCl3)
d: 6.61 (1H, d, J = 8.5 Hz, H-7), 6.30 (1H, d, J= 8.5
Hz, H-6), 5.48 (1H, m, H-11), 5.22 (1H, dd, J = 15.4,
7.4 Hz, H-23), 5.17 (1H, dd, J = 15.4, 8.1 Hz, H-22),
4.00 (1H, m, H-3), 1.22 (3H, s, H-19), 1.10 (3H, d, J =
6.7 Hz, H-21), 0.98 (3H, d, J= 6.8 Hz, H-28), 0.84 (3H,
d, J = 6.5 Hz, H-26), 0.82 (3H, d, J = 6.2 Hz, H-27),
0.75 (3H, s, H-18); '3C-NMR (150 MHz, CDCl3) J:
135.6 (C-7), 135.0 (C-22), 132.5 (C-23), 130.9 (C-6),
119.8 (C-11), 66.5 (C-3), 56.0 (C-17), 48.3 (C-14), 43.7
(C-13), 42.9 (C-24), 41.3 (C-12), 40.0 (C-20), 36.1 (C-
4), 33.2 (C-25), 32.7 (C-1), 30.6 (C-2), 28.7 (C-16),
25.8(C-19),21.0 (C-15), 20.7 (C-21), 20.0 (C-26), 19.7
(C-27), 17.7 (C-28), 12.9 (C-18). LA LK F1SC k4R
E—F07, W E a5 8 (3B,50,80)-5,8-
epidioxyergosta-6,9(11),22-trien-3-ol.

& 6. AT, EI-MS m/z 431.35 [M+
H]", 7 73 A CasHasOs . 'H-NMR (600 MHz, CDCl3)
9:5.37 (1H, m, H-7), 5.24 (1H, dd, J=15.2, 7.2 Hz, H-
23),5.16 (1H, dd, J=15.2, 8.4 Hz, H-22), 4.08 (1H, m,
H-3), 3.64 (1H, m, H-6), 2.15 (1H, d, J= 11.6 Hz, H-
4a), 1.79 (1H, dd, J = 13.2, 12.8 Hz, H-4b), 1.10 (3H,
s, H-19), 1.03 (3H, d, J = 6.8 Hz, H-21), 0.93 (3H, d,
J= 6.8 Hz, H-28), 0.84, 0.82 (6H, d, J = 6.8 Hz, H-26,
27),0.58 (3H, s, H-18); '3C-NMR (150 MHz, CDCl5)
5: 144.2 (C-8), 135.6 (C-22), 132.4 (C-23), 117.7 (C-
7), 76.0 (C-5), 73.7 (C-6), 67.8 (C-3), 56.0 (C-17), 54.6
(C-14), 43.9 (C-13), 43.6 (C-9), 42.8 (C-24), 40.4 (C-

20), 39.6 (C-4), 39.3 (C-12), 37.2 (C-10), 33.1 (C-25),
33.0 (C-1), 31.0 (C-2), 27.9 (C-16), 23.0 (C-11), 21.9
(C-15),21.2 (C-21), 20.0 (C-26), 19.6 (C-27), 18.7 (C-
19), 17.6 (C-28), 12.3 (C-18). VA% flSCiikiiiE
—HUS), W E A 6 N .

&M 7. EEKEK, EI-MS m/z 429.33 [M+
H]*, 7 F A CasHasOs. 'H-NMR (600 MHz, CDCl3)
J9:5.23 (1H, dd, J = 16.0, 7.0 Hz, H-23) 5.16 (1H, dd,
J=16.0, 7.5 Hz, H-22), 4.43 (1H, brd, J = 8.0 Hz, H-
7), 3.99 (1H, m, H-3), 3.32 (1H, d, J = 2.5 Hz, H-6),
1.15 (3H, s, H-19), 1.03 (3H, d, J=7.0 Hz, H-21), 0.92
(3H, d, J= 6.5 Hz, H-28), 0.84 (3H, d, J= 7.0 Hz, H-
27),0.82 (3H, d, J=7.0 Hz, H-26), 0.58 (3H, 5, H-18);
3C-NMR (150 MHz, CDC153) 6: 136.3 (C-9), 135.2 (C-
22), 132.7 (C-23), 127.6 (C-8), 69.3 (C-3), 67.8 (C-5),
66.4 (C-7), 63.3 (C-6), 54.3 (C-17), 50.3 (C-13), 43.5
(C-24), 42.7 (C-20), 41.1 (C-4), 39.8 (C-14), 38.7 (C-
12), 36.4 (C-10), 33.8 (C-25), 31.6 (C-1), 30.9 (C-2),
29.7 (C-16),24.5 (C-15),24.0 (C-21), 23.5 (C-27),21.7
(C-26), 20.6 (C-11), 20.6 (C-28), 18.4 (C-18), 11.9 (C-
19). DL EZE FISCikafoE — s, deie 5 7
A 50,6a-epoxy-ergosta-8,22-diene-3B,7a-diol

th &4 8: AR, EI-MS m/z 575.43 [M+
HI*, 2 73X~ CisHssOs. 'H-NMR (600 MHz,
methanol-ds) 6: 5.33 (2H, m, H-6), 5.18 (1H, dd, J =
12.1, 8.2 Hz, H-22), 5.05 (1H, dd, J= 12.1, 8.2 Hz, H-
23),4.23 (1H, d,J= 6.5 Hz, H-1'), 3.68 (1H, m, H-6"D),
3.50 (1H, m, H-3), 3.44 (1H, m, H-6"a), 3.13 (1H, d,
J=1.5Hz, H-3"), 3.10 (1H, m, H-5'), 3.06 (1H, m, H-
4'),2.89 (1H, t, J = 7.0 Hz, H-2", 2.13 (1H, m, H-20),
1.94 (2H, m, H-4), 1.82 (4H, m, H-15, 16), 1.80 (2H,
m, H-7), 1.64 (1H, m, H-27), 1.52 (6H, m, H-8, 9, 11,
12), 1.49 (4H, m, H-24, 26), 1.38 (2H, m, H-2), 1.25
(2H, m, H-1), 1.24 (1H, m, H-17), 1.16 (2H, m, H-25),
1.15 (1H, m, H-14), 1.00 (3H, d, J= 6.9 Hz, H-29), 0.96
(3H, s, H-19), 0.91 (3H, d, J= 6.4 Hz, H-21), 0.83 (3H,
s, H-18), 0.76 (3H, m, H-28); '3C-NMR (150 MHz,
methanol-ds) J: 143.8 (C-8), 135.6 (C-22), 132.2 (C-
23), 115.0 (C-7), 82.6 (C-6), 76.4 (C-5), 6.80 (C-3),
58.5 (OCH3), 56.0 (C-17), 55.2 (C-14), 44.0 (C-9), 43.8
(C-13), 42.9 (C-24), 40.4 (C-20), 839.9 (C-4), 39.5 (C-
12), 37.6 (C-10), 33.4 (C-25), 32.8 (C-1), 30.9 (C-2),
28.1(C-16),23.2(C-15),22.3 (C-11),21.5(C-21),19.9
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(C-26), 19.2 (C-27), 18.4 (C-19), 17.9 (C-28), 12.2 (C-
18)o LAl FISCHRFi 1E — B0, M2t 54 8
°AJ stigmasterol-3-O-B-D-glucopyranoside.

& 9. AEKEK, EL-MS m/z 815.67 [M+
H]", 43 3N Cs1HoO7. 'H-NMR (600 MHz, CDCls)
o0: 5.33 (1H, s, H-6), 4.34 (1H, d, J = 7.6 Hz, H-1"),
4.09~4.21 (2H, m, H-6"), 3.36~3.83 (4H, m, H-2'~
5", 3.50 (1H, m, H-3), 2.35 (2H, m, H-2"), 1.29~1.31
(4H, m, H-4", 15"), 1.25 (18H, s, H-5"~13"), 1.00
(3H, s, H-19),0.91 (3H, d, J= 6.8 Hz, H-21), 0.84 (3H,
t,J=7.2Hz, H-16""), 0.78 (3H, s, H-18), 0.66 (9H, m,
H-26, 27, 29); *C-NMR (150 MHz, CDC13) ¢: 174.6
(C-1"), 140.7 (C-5), 122.3 (C-6), 101.7 (C-1", 80.2 (C-
3), 76.7 (C-3%, 73.9 (C-5"), 73.6 (C-2"), 70.9 (C-4"),
64.2 (C-6"), 57.1 (C-14), 56.5 (C-17), 50.3 (C-9), 45.9
(C-24), 42.6 (C-13), 40.1 (C-12), 39.4 (C-4), 37.5 (C-
1), 36.8 (C-10), 36.5 (C-20), 34.6 (C-2"), 34.3 (C-22),
32.5 (C-7), 32.0 (C-8), 29.9 (C-14"), 29.7 (C-2), 29.6
(C-4"~13"), 29.4 (C-25), 28.3 (C-16), 26.5 (C-23),
25.3 (C-3"), 24.6 (C-15), 23.4 (C-28), 22.9 (C-15"),
21.5(C-11),19.9 (C-27), 19.7 (C-19), 19.3 (C-26), 19.0
(C-21), 14.4 (C-16"), 12.3 (C-29), 12.1 (C-18). LA L%
PRI SCHRIE —B2Y, HMfE S 9 4 B-sitosteryl-
3-0-B-D-glucopyranoside-20-O-palmitate .

A& 10: HEKAK, EI-MSm/z723.43 [M+
H]', AN CHe012. 'H-NMR (600 MHz,
methanol-ds) 0: 5.41 (1H, t, J=2.5 Hz, H-6), 4.59 (1H,
d,J=7.8 Hz, H-1"),4.45 (1H, dd, J= 7.8, 7.2 Hz, H-
16), 4.36 (1H, d, J = 7.8 Hz, H-1"), 3.98 (1H, dd, J =
11.4,2.5 Hz, H-26a), 3.89 (1H, dd, J=12.0, 2.5 Hz, H-
6"a), 3.84 (1H, d, J= 3.0 Hz, H-4"), 3.69 (1H, dd, J =
12.0, 5.0 Hz, H-6'b), 3.67 (1H, m, H-5"), 3.59 (1H, dd,
J=9.0,3.0 Hz, H-3"), 3.51 (1H, m, H-3), 3.48 (1H, dd,
J=9.0, 7.8 Hz, H-2"), 3.37 (1H, q, J = 9.0 Hz, H-3"),
3.30 (1H, m, H-4"), 3.28 (1H, m, H-26b), 3.27 (1H, m,
H-2"),3.27 (1H, m, H-5"), 2.46 (1H, dd, J=11.4, 5.0
Hz, H-4a), 2.29 (1H, dd, J = 11.4, 9.0 Hz, H-4b), 2.04
(1H, m, H-24a), 2.03 (1H, m, H-7a), 2.01 (1H, m, H-
15a), 1.93 (1H, m, H-23a), 1.92 (1H, m, H-2a), 1.90
(1H, m, H-20), 1.89 (1H, m, H-1a), 1.79 (1H, m, H-
12a),1.78 (1H, m, H-17), 1.71 (1H, m, H-25), 1.69 (1H,
m, H-8), 1.61 (1H, m, H-2b), 1.60 (1H, m, H-11a), 1.58
(1H, m, H-7b), 1.54 (1H, m, H-11b), 1.46 (1H, m, H-

24b), 1.37 (1H, m, H-23b), 1.33 (3H, d, J = 7.0 Hz, H-
6", 1.32 (1H, m, H-15b), 1.22 (1H, m, H-12b), 1.17
(1H, m, H-14), 1.11 (3H, d, J=7.0 Hz, H-27), 1.10 (1H,
m, H-1b), 1.07 (3H, s, H-19), 1.02 3H, d, J = 7.8 Hz,
H-21), 1.00 (1H, m, H-9), 0.83 (3H, s, H-18); 3C-NMR
(150 MHz, methanol-ds) 8: 141.0 (C-5), 122.0 (C-6),
109.5 (C-22), 106.0 (C-1"), 102.9 (C-1), 82.4 (C-4",
82.3 (C-16), 80.0 (C-3), 78.2 (C-3"), 78.1 (C-5"), 76.0
(C-2"), 75.5 (C-3"), 73.0 (C-2'), 71.6 (C-4"), 71.4 (C-
5%, 66.0 (C-26), 63.5 (C-17), 63.0 (C-6"), 57.3 (C-14),
51.7 (C-9), 43.1 (C-20), 41.4 (C-13), 40.5 (C-12), 39.3
(C-4), 38.0 (C-1), 37.9 (C-10), 32.8 (C-15), 32.7 (C-7),
32.2 (C-8), 30.2 (C-2), 28.5 (C-25), 27.8 (C-23), 26.6
(C-24), 22.0 (C-11), 19.4 (C-19), 17.3 (C-6"), 16.5 (C-
18), 16.4 (C-27), 14.7 (C-21). LA_EH¥EFISClkIRIE
— 220, el E A9 10 24 dispolongioside B
&Y 11: AEREK, EL-MSm/z531.28 [M+
H]", 2 73N CiHiN2Os. 'H-NMR (600 MHz,
CDCls) d: 8.62 (1H, s, H-1"), 7.49 (1H, d, J = 8.0 Hz,
H-7'), 7.38 (1H, d, J = 8.0 Hz, H-4"), 7.21 (1H, d, J =
8.0 Hz, H-6"), 7.15 (1H, t, J = 8.0 Hz, H-5'), 6.99 (1H,
d, J=2.0 Hz, H-2'), 6.98 (1H, d, J = 8.4 Hz, H-17),
6.35 (1H, ddd, J= 15.0, 10.0, 1.4 Hz, H-13), 6.30 (1H,
s, H-2), 5.24 (1H, ddd, J = 15.0, 10.0, 2.8 Hz, H-14),
4.66 (1H, dd, J = 10.0, 5.6 Hz, H-20), 3.78 (1H, m, H-
3),2.90 (1H, m, H-22a), 2.85 (1H, m, H-10a), 2.79 (1H,
d, J=17.2 Hz, H-7), 2.69 (1H, m, H-16), 2.66 (1H, m,
H-10b), 2.65 (1H, m, H-4), 2.39 (1H, m, H-15a), 2.39
(1H, m, H-22b), 2.23 (1H, dd, J = 10.0, 5.6 Hz, H-8),
2.06 (1H, m, H-15b), 1.85 (1H, m, H-5), 1.82 (1H, m,
H-21a), 1.82 (1H, s, H-25), 1.69 (1H, m, H-21b), 1.22
(1H, s, H-12), 1.13 (3H, d, J=7.2 Hz, H-11), 1.02 (3H,
d, J=6.7 Hz, H-24); '*C-NMR (150 MHz, CDCl;) ¢:
208.4 (C-23), 203.7 (C-19), 175.0 (C-1), 149.6 (C-17),
136.5 (C-1'a), 134.4 (C-18), 133.6 (C-14), 128.9 (C-
13), 127.3 (C-3a), 123.6 (C-2"), 122.6 (C-6"), 120.1 (C-
5", 118.3 (C-7%, 111.8 (C-4"), 110.4 (C-3"), 72.0 (C-
20), 64.7 (C-9), 61.9 (C-7), 57.5 (C-6), 52.7 (C-3), 49.6
(C-4), 48.6 (C-8), 41.2 (C-15), 38.2 (C-22), 36.5 (C-5),
34.5(C-10),33.4 (C-16), 31.6 (C-21), 20.0 (C-24), 19.7
(C-12), 13.0 (C-11), 12.3 (C-25) LA H 3 A1 S fikAR
E—23, S EEY) 11 5 chaetoglobosin F.
&M 12: TR, EI-MS m/z 343.28 [M+
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HI, 4 F 3N CyH3s0s. 'H-NMR (600 MHz,
methanol-ds) 6: 5.42 (1H, ddd, J=10.4,7.2, 6.8 Hz, H-
12), 5.36 (1H, dt, J=10.4, 7.2 Hz, H-11), 3.25 (1H, m,
H-14),3.23 (1H, m, H-15),2.21 (1H, ddd, J = 14.0, 7.2,
6.8 Hz, H-13a), 2.17 (2H, t, J=7.2 Hz, H-2), 2.05 (1H,
ddd, J=14.0, 7.2, 6.8 Hz, H-13b), 2.00 (2H, m, H-10),
1.47 (2H, m, H-3), 1.38 (2H, m, H-16), 1.29 (2H, s, H-
9), 1.28 (2H, m, H-19), 1.27 (2H, m, H-17), 1.25 (2H,
m, H-18), 1.23 (2H, s, H-4), 1.23 (8H, m, H-5~8), 0.85
(3H, t, J = 6.8 Hz, H-20); 3C-NMR (150 MHz,
methanol-ds) J: 175.3 (C-1), 131.2 (C-11), 127.7 (C-
12), 74.0 (C-14), 73.2 (C-15), 34.4 (C-2), 33.1 (C-16),
32.3 (C-18), 31.4 (C-13), 29.8 (C-9), 29.4~29.7 (C-
5~8), 27.6 (C-10), 26.0 (C-17), 25.2 (C-3), 22.9 (C-
19), 14.7 (C-20) LA s A0 STk 18 — 250024,
EW AW 12 2 deepoxyalchornoic acid.

B3 E kR, EI-MSm/z180.10 [M+
HI*, 2 ¥R N CioHisNO2. 'H-NMR (600 MHz,
methanol-ds) 5: 7.02 (2H, d, J = 8.2 Hz, H-2, 6), 6.71
(2H, d, J= 8.2 Hz, H-3, 5), 3.32 (2H, t, J = 7.5 Hz, H-
8),2.67 (2H, d, J = 7.5 Hz, H-7), 1.90 (3H, s, H-10);
BC-NMR (150 MHz, methanol-ds) J: 173.2 (C-9),
156.7 (C-4), 131.2 (C-1), 130.7 (C-2, 6), 116.2 (C-3, 5),
42.4 (C-8), 35.7 (C-7), 22.5 (C-10) LA HdfE A ik
IE—E), WM E A 13 9 N- LB L .

WAV 14: TEEMRY), EI-MSm/z123.04 M+
H]*, 433N CHgO2. 'H-NMR (600 MHz, methanol-
ds) 5: 9.85 (1H, s, H-7), 7.70 (2H, d, J = 8.2 Hz, H-2,
6), 6.82 (2H, d, J = 8.2 Hz, H-3, 5); '3C-NMR (150
MHz, methanol-ds) J: 192.8 (C-7), 167.6 (C-4), 133.8
(C-2, 6), 129.4 (C-1), 117.6 (C-3, 5). LA LE AL
BRFRTE —F20), WHf e A 14 NSRS K H R
33 mMEUEM

TR A MBRETUAE TR R TR, ST
MR KM EZR (MIC N 0.5 nyg/mL) L, tLEY)
1~3 XA EZEfUFF B B. subtilis ATCC 6633 FKILH
2 AN HIE 1, MIC B 237008 32 32, 8 pg/mL.
TP O 2 BRE S, aureus ATCC 25923 J5THI,
MR R IR (MIC 4 2 ng/mL) AL,
WEY 1~3 WHEA BRSNS, MIC {87379
N 32, 64 32 pg/mL. HABLAEY) (4~14) XHhE
TEAOAFER . KT TR 4 €0 7 28] BR A AN 1 i Bk
B 4T B AHE T, MIC KT 128 pg/mL.

4 Tig
KRG T AT AR ET, N

hEAE 1 REERERNAERERE C

globosumHL-3, it ITS 2K 75 5 S FEEAT

BE, IR HIRGACHT I = AR R T

PVEREATIR AR S . 45638 P BAR 3 1 R0 BT A

HL-3 HROK A I = V) O IR LR Bt 4T

JrEaife, 3R 14 MEEY (1~14). HUETETE

PN RN, (&Y 1~3 X PP A I

ilge s, Kb & 1 5 2 S REERITE B.

subtilis 1] MIC {H3J8 32 pg/mL. T T4 5 (0

&IKWE S. aureus, EY 15 2 1) MIC 1H73 714

32, 64 pg/mL; ALEW) 3 A EL SE ARAT B (1 4 T

PEfdE (MIC N 8 pg/mL), Xof 48 (07 4 BR A 1)

MIC 74 32 ug/mL. AHE TR 7 1% Bk 3= 1

WRIRGACH =, H ka2, 3. 5. 8~10.

12 A1 13 EREFCH R E ORI, e T e R

IR 2R WP G ROV ERNE TN AR

W HAENLEFR AL TR, MO IR

HOR LSS KRR TP PR S R S B E

g2
FlBAR AR FRARAELEA N ZFR

SE R

[1] Tammam M A, Percira F, Skellam E, et al. The
cytochalasans: Potent fungal natural products with
application from bench to bedside [J]. Nat Prod Rep, 2025,
42(5): 788-841.

[21 #=Wr, HAH, WRH, & AFRNEHRE
Penicillium thomii C18 H SRR IRAEAHT =R AL 7).
HHEL24, 2025, 56(4): 1125-1129.

[81 ¥F4eRk, xI@, T, 5. WA KW Penicillium
spinulosum R ZRACH =4 Be HAR M8 A 1 HUi A= i
PERFST [J]. 255223R, 2025, 60(4): 1059-1063.

[4] Aursnes M, Primdahl K G, Liwara D, et al. A modular
strategy for the synthesis of dothideopyrones E and F,
secondary metabolites from an endolichenic fungus [J]. J
Nat Prod, 2023, 86(4): 804-811.

[5] Duan H J, Ma L, Xie F, et al. Characterization of
spirobisnaphthalenes from an endophytic fungus Edenia
sp. associated with Drymaria cordata and insights into
their biological activity [J]. J Agric Food Chem, 2025,
73(3): 1917-1928.

[6] W, TES, AH, % HYPNAEER Stagonosporopsis
sp. YZHH-J-1 IRARES 473 85 46 58 R s PRI 5t
[7]. FEPTAE R E, 2025, 50(6): 683-690.



« 7296 « F8 B 20255108 $56% B208  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20
[7] e 5P 250 KA+ A Az 30w AT AR 5% [17]1 TE45, GH¥, MWOCH, & R EF 105

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

WEFT [D]. M MK, 2014,

Thitz, W, T8, % ZSWEHE Nigrospora
oryzae D7 AR =7 [J]. FH 2, 2024,
55(13): 4299-4304.

Peng F, Hou S Y, Zhang T Y, et al. Cytotoxic and
antimicrobial indole alkaloids from an endophytic fungus
Chaetomium sp. SYP-F7950 of Panax notoginseng [J].
RSC Adv, 2019, 9(49): 28754-28763.

Morehouse N J, Clark T N, Kerr R G, et al. Caryophyllene
sesquiterpenes from a Chaetomium globosum endophyte
of the Canadian medicinal plant Empetrum nigrum [J]. J
Nat Prod, 2023, 86(6): 1615-1619.

Dong Y L, Li X M, Wang Y R, et al. Antibacterial and
cytotoxic methylthioether-containing cytochalasins from
Chaetomium globosum AS-506, an endozoic fungus
associated with deep-sea sponge of Magellan seamounts
[1]. J Agric Food Chem, 2025, 73(2): 1319-1330.

Liu Y F, Du H F, Zhang Y H, et al. Chaeglobol A, an
unusual octocyclic sterol with antifungal activity from the
marine-derived fungus Chaetomium globosum HBU-45
[J]. Chin Chem Lett, 2025, 36(3): 109858.

HHIDE 2, fROCUE, SEF, S MY A IR Fusariums
sp.LC-1 AWM R [J]. PEZERE,
2013, 48(1): 17-21.

Hybelbauerova S, Sejbal J, Dracinsky M, et al. Chemical
constituents of Stereum subtomentosum and two other
birch-associated
comparative study [J]. Chem Biodivers, 2008, 5(5): 743-750.
Wang Y Y, Zheng S N, Tian T, et al. Bioassay-guided
isolation of cytotoxic steroids from Neosartorya fischeri
[J]. Chem Nat Compd, 2020, 56(1): 173-176.

WFER, XA, TR, M ERRIEA Biemna fortis
Topsent .5 a5 K HAEMGEME [J]. B RIRZP,
2008, 6(5): 348-353.

basidiomycetes: An  interspecies

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

BEEE ] PEAGWLFIRE, 2007, 17(2): 104-
107.
Gao H, Hong K, Zhang X, et al. New steryl esters of fatty
acids from the mangrove fungus Aspergillus awamori [J].
Helv Chim Acta, 2007, 90(6): 1165-1178.
Kwon H C, Zee S D, Cho SY, et al. Cytotoxic ergosterols
from Paecilomyces sp. J300 [J]. Arch Pharm Res, 2002,
25(6): 851-855.
Sikam K G, Happi G M, Ahmed S A, et al. In vitro
antiplasmodial, molecular docking and pharmacokinetics
studies of specialized metabolites from Tetrapleura
tetraptera (Fabaceae) [J]. S Afr N J Bot, 2022, 151: 949-
959.
Radwan M M, Elsohly M A, Slade D, et al. Non-
cannabinoid constituents from a high potency Cannabis
sativa variety [J]. Phytochemistry, 2008, 69(14): 2627-
2633.
Thu Ha T T, Vui D K, Hoang N H, ef a/. Dispolongiosides
A and B, two new fucose containing spirostanol glycosides
from the rhizomes of Disporopsis longifolia craib., and
their nitric oxide production inhibitory activities [J]. Nat
Prod Commun, 2021, 16(10): 1934578X211055013.
FHHEMS, EE, BRBH, 5. 10- 15 B g0 AL 5t R
chaetoglobosin F ff] NMR f##T [J]. Bk E, 2019,
36(1): 74-82.
Ebessa V, Tiani G L M, Tchamgoue J, et al. Alchornoic
acid derivatives from the fruits of Alchornea cordifolia
(Schumach. & Thonn.) Muell. Arg. (Euphorbiaceae) [J].
Phytochem Lett, 2018, 23: 62-65.
R, 2%, FEX, % WEWRKEAOMREN R |
ZARFEHRITT A LB 1 660 AR M AL AR 7
[J]. T EFAEELIE, 2001, 26(6): 410-413.
JABES, ARG, BLH. BEEEm L AR R E 2R
WEDRARIETE [7]. B2, 2025, 56(1): 16-25.
[FriEsmit T L]



