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Abstract: The chemical constituents and their bioactivities of Aspergillus fumigatus DL-pOm-g2 from the Beibu Gulf were studied
in order to obtain bioactive compounds. The compounds were isolated and purified by reversed-phase ODS column chromatography,

semi-preparative liquid chromatography and other chromatographic methods. Their structures were identified by physicochemical
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properties, mass spectrometry and nuclear magnetic resonance spectroscopy. The cytotoxic, antibacterial and cholesterol transporter
NPCI1L1 protein binding activities of the isolated compounds were evaluated. As a result, a total of 21 alkaloids and one steroid were
isolated and identified as 6-methoxyspirotryprostatin B (1), spirotryprostatin A (2), fumitremorgin C (3), cyclotryprostatin A (4),
fumitremorgin B (5), pseurotin A (6), azaspirofuran A (7), azaspirofuran B (8), cephalimysin C (9), cephalimysin B (10),
fumiquinazoline C (11), fumiquinazoline B (12), fumiquinazoline A (13), fumiquinazoline D (14), fumiquinazoline F (15),
tryprostatin B (16), verruculogen (17), chaetominine (18), bisdethiobis(methylthio)glitoxin (19), helvolic acid (20), 7-
deacetylpyripyropene A (21), terezine D (22). Compound 6 showed moderate cytotoxic activity against human hepatoma cells
(HepG2), human lung cancer cells (A549) and human rectal cancer cells (HCT116). Compounds 1, 3 and 20 showed antibacterial

activity against Staphylococcus aureus. Compound 14 showed a good binding with NPC1L1 protein, indicating its potential in the

development of lipid-lowering drugs.
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Fig. 1 The chemical structures of compounds 1—22
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Fig. 2 Phylogenetic tree of strain Aspergillus fumigatus DL-pOm-g2
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Fig. 3 The flowing chart of compounds 1—22 from Aspergillus fumigatus DL-pOm-g2
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169.6 (C-5), 165.9 (C-11), 156.6 (C-18), 137.1 (C-20),
134.1 (C-22), 132.3 (C-2), 124.3 (C-21), 120.8 (C-15),
119.0 (C-16), 109.6 (C-17), 106.3 (C-14), 95.4 (C-19),
59.3 (C-6), 56.9 (C-12), 55.9 (OMe-18), 51.1 (C-3), 45.5
(C-9), 28.7 (C-7), 25.8 (C-23), 23.2 (C-8), 22.1 (C-13),
18.2 (C-24). VU BG5S SCHR(EAT 4%, 2011)3REXT
HRFAR—2, fbA W) 3 X2 M fumitremorgin C,

L&Y 4 HEMARY), 77 F3Xh CpuHpsN3Os,
HRESIMS m/z 434.1695 [M + Na]", 'H-NMR (400
MHz, CD,0D) d: 7.73 (1H, d, J = 8.7 Hz, H-16), 6.86
(1H, d, J = 2.2 Hz, H-19), 6.66 (1H, dd, J = 2.3, 8.7 Hz,
H-17), 5.93 (1H, d, J = 9.6 Hz, H-3), 5.67 (1H, s, H-13),
478 (1H, dt, J = 1.2, 9.6 Hz, H-21), 4.49 (1H, d, J= 9.6
Hz, H-21), 3.80 (3H, s, OMe-18), 3.59 (2H, overlap, H-
9), 2.00 (3H, d, J = 1.0 Hz, H-24), 1.65 (1H, d, J = 1.0
Hz, H-23); "C-NMR (100 MHz, CD;0D) 6: 173.2 (C-
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11), 168.1 (C-5), 157.5 (C-18), 139.5 (C-20), 135.7 (C-
22), 131.2 (C-2), 124.9 (C-21), 122.2 (C-15), 121.9 (C-
16), 110.0 (C-17), 106.6 (C-14), 95.7 (C-19), 84.9 (C-
12), 69.7 (C-13), 60.1 (C-6), 55.9 (OMe-18), 51.4 (C-3),
46.5 (C-9), 30.2 (C-7), 25.9 (C-23), 23.5 (C-8), 18.4 (C-
24), VU FEE S SCHERGBOI 45, 2018) B T IR EEAR —
2, ALEY) 4 2550 cyclotryprostatin A,

EY 50 HEMARY), 775 h CrHN,0s,
HRESIMS m/z 502.2311 [M + Na]", 'H-NMR (400
MHz, CDCl;) J: 7.84 (1H, d, J = 8.7 Hz, H-16), 6.80
(1H, dd, J=2.3, 8.7 Hz, H-17), 6.69 (1H, d, J= 2.3 Hz,
H-19), 5.97 (1H, d, J = 10.0 Hz, H-26), 5.77 (1H, s, H-
13), 5.03 (1H, t, J = 5.2 Hz, H-22), 4.70 (1H, m, H-3),
4.54 (2H, d, J = 5.6 Hz, H-21), 4.45 (1H, d, J= 7.0, 9.8
Hz, H-6), 3.84 (3H, s, OMe-18), 3.64 (2H, overlap, H-9),
2.47 (1H, m, H-7a), 2.09 (2H, m, H-8), 1.99 (3H, d, J =
1.0 Hz, H-29), 1.95 (1H, m, H-7b), 1.85 (3H, s, H-24),
1.70 (3H, d, J = 0.9 Hz, H-25), 1.63 (3H, d, J = 1.1 Hz,
H-28); "C-NMR (100 MHz, CDCl;) : 170.6 (C-5),
166.4 (C-11), 156.4 (C-18), 138.1 (C-20), 135.4 (C-27),
134.8 (C-23), 131.3 (C-2), 123.1 (C-26), 121.5 (C-16),
120.7 (C-15), 120.4 (C-22), 109.5 (C-17), 104.5 (C-14),
94.0 (C-19), 83.1 (C-12), 69.1 (C-13), 58.9 (C-6), 55.9
(OMe-18), 49.2 (C-3), 45.4 (C-9), 41.9 (C-21), 29.1 (C-
7), 25.9 (C-25), 25.7 (C-29), 22.8 (C-8), 18.5 (C-24),
18.4 (C-28). LA B8 5 SCHR(EAT 4%, 2011)3REXT
HREAR—2, LA 5 %2 M fumitremorgin B,

EY 6: HEMIRE T, 718 CuHysNOs,
HRESIMS m/z 454.1472 [M + Na]", 'H-NMR (400
MHz, CD;0D) ¢: 8.35 (2H, d, J = 8.5 Hz, H-19, H-23),
7.65 (1H, t, J = 7.4 Hz, H-21), 7.50 (2H, t, J= 7.9 Hz, H-
20, H-22), 5.62 (1H, dt, J = 11.1, 7.4 Hz, H-13), 5.46
(1H, dd, J = 11.1, 9.0 Hz, H-12), 4.67 (1H, dd, J = 8.9,
7.0 Hz, H-10), 4.60 (1H, brs, H-7), 4.54 (1H, s, H-9),
4.50 (1H, d, J=6.6 Hz, H-11), 3.34 (3H, s, OMe-8), 2.14
(2H, m, H-14), 1.76 (3H, s, H-16), 0.98 (3H, t, J = 7.52
Hz, H-15); "C-NMR (100 MHz, CD,0D) d: 199.2 (C-4),
197.1 (C-17), 188.7 (C-6), 169.2 (C-2), 137.3 (C-13),
135.1 (C-21), 134.9 (C-18), 131.7 (C-19, 23), 129.5 (C-
20, 22), 128.8 (C-12), 114.4 (C-3), 93.9 (C-5), 93.6 (C-
8), 76.3 (C-9), 72.9 (C-10), 69.5 (C-11), 52.5 (OMe-8),
22.2 (C-14), 14.5 (C-15), 5.8 (C-16), VA I %dE 5 3Cilik
(MR8 %, 2017) B X A —3, kB 6 eh

pseurotin A,

& 7 EEMIRY, 7 FHAh CpHyHNO,
HRESIMS m/z 434.1212 [M + Na]", 'H-NMR (400
MHz, CDCly) d: 8.32 (2H, d, J = 7.9 Hz, H-19, H-23),
7.61 (2H, dd, J= 7.3, 14.7 Hz, 7-NH, H-21), 7.48 (2H, t,
J=17.8 Hz, H-20, H-22), 7.03 (1H, d, J = 3.4 Hz, H-11),
6.22 (1H, d, J = 3.4 Hz, H-12), 4.69 (1H, d, J = 12.0 Hz,
H-9), 4.19 (1H, d, J = 8.6 Hz, OH-9), 3.40 (3H, s, OMe-
8), 2.74 (2H, q, J = 7.6 Hz, H-14), 2.00 (3H, s, H-16),
1.27 3H, d, J = 7.6 Hz, H-15); "C-NMR (100 MHz,
CDCly) d: 195.8 (C-4), 194.8 (C-17), 172.7 (C-2), 166.4
(C-6), 163.9 (C-13), 143.5 (C-10), 134.6 (C-21), 132.6
(C-18), 130.7 (C-19, 23), 128.8 (C-20, 22), 118.4 (C-11),
108.1 (C-3), 107.9 (C-12), 91.7 (C-5), 89.9 (C-8), 74.4
(C-9), 51.8 (OMe-8), 21.9 (C-14), 11.9 (C-15), 6.3 (C-
16). LA _F%dE 5 3CHk(Ren et al, 2010)4R 38 % 1R HEA—
H, L&Y 7 %€ K azaspirofuran A

&Y 8 wEaumikY, /XX CyHENO;,
HRESIMS m/z 420.1054 [M + Na]", 'H-NMR (400
MHz, CDCl;) d: 8.29 (2H, qd, J = 1.3, 9.8 Hz, H-19, H-
23), 7.63 (1H, t, J = 7.3 Hz, H-21), 7.50 2H, t, J = 7.7,
8.0 Hz, H-20, H-22), 7.20 (1H, d, J = 3.6 Hz, H-11), 7.09
(1H, s, NH-7), 6.30 (1H, d, J = 3.6 Hz, H-12), 5.01 (1H,
s, H-9), 2.79 (1H, q, J = 7.6 Hz, OMe-8), 2.05 (3H, s, H-
16), 1.30 (3H, t, J = 7.6 Hz, H-15); C-NMR (100 MHz,
CDCly) §: 197.8 (C-4), 192.4 (C-17), 174.8 (C-2), 165.1
(C-13), 164.5 (C-6), 143.3 (C-10), 134.4 (C-21), 133.2
(C-18), 130.7 (C-19, C-23), 128.9 (C-20, C-22), 120.2
(C-11), 108.4 (C-12), 108.0 (C-3), 93.2 (C-5), 87.8 (C-
8), 72.7 (C-9), 51.8, (OMe-8), 22.0 (C-14), 11.9 (C-15),
6.4 (C-16), LA FHdE 5 3CHK(Ren et al, 2010)4% 18 X} i
FEAR—F, LAY 8 %5 M azaspirofuran B,

G 9 EaumRY, 71X CupHy,NO;,
HRESIMS m/z 434.1214 [M + Na]', 'H-NMR (400
MHz, CD;0D) ¢: 8.26 (2H, d, J = 8.0 Hz, H-19, H-23),
7.61 (1H, t, J = 7.41 Hz, H-21), 7.48 (2H, t, J = 7.8 Hz,
H-20, H-22), 7.01 (1H, d, J = 3.6 Hz, H-11), 6.17 (1H, d,
J = 3.5 Hz, H-12), 4.66 (1H, d, J = 4.2 Hz, H-9), 3.35
(3H, s, OMe-8), 3.15 (1H, d, J = 4.5 Hz, 9-OH), 2.74
(2H, q, J = 7.6 Hz, H-14), 2.02 (3H, s, H-16), 1.27 3H, t,
J = 7.6 Hz, H-15); C-NMR (100 MHz, CD;OD) o:
196.0 (C-4), 193.6 (C-17), 170.3 (C-2), 168.3 (C-6),
163.9 (C-13), 143.3 (C-10), 134.2 (C-21), 134.0 (C-18),
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129.9 (C-19, 23), 128.8 (C-20, 22), 118.1 (C-11), 108.2
(C-3), 107.8 (C-12), 95.2 (C-8), 88.0 (C-5), 76.9 (C-9),
51.6 (OMe-8), 21.9 (C-14), 11.9 (C-15), 6.3 (C-16), LA
%55 3CHR (Yamada et al, 2010) 4738 % BE3EA—2,
b5 9 Y5 M cephalimysin B,

ﬂﬁ%% 10: i&f@{ﬂﬂ’{k%, ﬁ’%itjﬂ C,,H,INO3,
HRESIMS m/z 434.1217 [M + Na]'. 'H-NMR (400
MHz, CD;0D) ¢: 8.32 (2H, d, J = 8.4 Hz, H-19, H-23),
7.63 (1H, t,J=17.5 Hz, H-21), 7.45 (3H, t, J= 7.9 Hz, H-
20, H-22, H-7), 7.10 (1H, d, /= 3.5 Hz, H-11), 6.26 (1H,
d,J=3.5Hz, H-12),4.59 (1H, d, J= 12.4 Hz, H-9), 3.40
(1H, d, J = 12.4 Hz, 9-OH), 3.36 (3H, s, OMe-8), 2.78
(2H, q, J=7.6 Hz, H-14), 2.02 (3H, s, H-16), 1.31 (3H, t,
J = 7.6 Hz, H-15); C-NMR (100 MHz, CD;OD) o:
198.3 (C-4), 194.0 (C-17), 171.4 (C-2), 167.3 (C-6),
163.9 (C-13), 143.6 (C-10), 134.7 (C-21), 133.1 (C-18),
130.8 (C-19, 23), 128.7 (C-20, 22), 117.9 (C-11), 109.5
(C-3), 107.8 (C-12), 92.6 (C-8), 86.8 (C-5), 73.6 (C-9),
51.8 (OMe-8), 21.9 (C-14), 11.9 (C-15), 6.4 (C-16), LA
G5 3CHR (Yamada et al, 2010) 4738 % BEBEA—%,
L&Y 10 22524 cephalimysin C,

AW 11 IRBEEIIRY, 7378 CysHysNsOs,
HRESIMS m/z 498.1753 [M + Na]'., 'H-NMR (400
MHz, CD;0D) ¢: 8.19 (1H, dd, J = 1.4, 8.0 Hz, H-10),
7.83 (1H, m, H-8), 7.75 (1H, d, J = 7.8 Hz, H-7), 7.58
(1H, d, J= 7.7 Hz, H-27), 7.54 (1H, m, H-24), 7.49 (1H,
d, J= 8.1 Hz, H-9), 7.34 (1H, td, J = 1.2, 7.7 Hz, H-25),
7.17 (1H, td, J = 1.2, 7.7 Hz, H-26), 5.95 (1H, dd, J =
6.9, 7.8 Hz, H-14), 5.40 (1H, d, J = 1.8 Hz, H-18), 4.20
(1H, q, J = 6.6 Hz, H-20), 3.40 (3H, s, OMe-3), 2.61
(1H, dd, J= 7.9, 14.3 Hz, H-15b), 2.41 (1H, dd, J = 6.8,
14.3 Hz, H-15a), 1.93 (3H, s, H-16), 1.30 (3H, d, /= 6.7
Hz, H-29); "C-NMR (100 MHz, CD,0D) d: 173.8 (C-1),
173.7 (C-21), 162.9 (C-12), 151.0 (C-4), 147.9 (C-6),
141.0 (C-28), 137.9 (C-23), 135.8 (C-8), 130.4 (C-25),
128.8 (C-7), 128.7 (C-9), 127.6 (C-10), 126.4 (C-26),
126.3 (C-27), 121.9 (C-11), 115.8 (C-24), 87.8 (C-18),
86.2 (C-3), 81.1 (C-17), 60.4 (C-20), 54.8 (C-14), 50.7
(OMe-3), 39.5 (C-15), 20.7 (C-16), 18.3 (C-29), L) %k
i 5 3CHk (Takahashi et al, 19954 18 % B8 34—, 1k
AW 11 250 fumiquinazoline C.

AP 12: IREAHPIRY), 7013 CuyHysNsO,,
HRESIMS m/z 468.1649 [M + Na]", 'H-NMR (400

MHz, CD;0D) 6: 8.19 (1H, dd, J = 1.1, 7.9 Hz, H-10),
7.81 (1H, td, J = 1.5, 7.8 Hz, H-8), 7.64 (1H, d, J = 8.5
Hz, H-7), 7.62 (1H, dd, J = 8.5 Hz, H-27), 7.51 (1H, td, J
=0.9, 7.6 Hz, H-24), 7.48 (1H, d, J = 8.5 Hz, H-9), 7.34
(1H, m, H-25), 7.20 (1H, m, H-26), 5.78 (1H, dd, J = 5.6,
10.0 Hz, H-14), 5.39 (1H, d, J= 1.7 Hz, H-18), 4.21 (1H,
q, J = 6.7 Hz, H-20), 2.57 (1H, dd, J = 10.0, 13.9 Hz, H-
15b), 2.35 (1H, dd, J = 5.6, 13.9 Hz, H-15a), 1.82 (3H, d,
J =172 Hz, H-16), 1.28 (3H, d, J = 6.7 Hz, H-29); “C-
NMR (100 MHz, CD,0D) &: 173.5 (C-1), 171.4 (C-21),
162.3 (C-12), 153.8 (C-4), 148.4 (C-6), 140.7 (C-28),
137.9 (C-23), 136.1 (C-8), 130.5 (C-25), 128.2 (C-7),
127.7 (C-9), 127.6 (C-10), 126.5 (C-26), 126.4 (C-27),
121.3 (C-11), 115.8 (C-24), 87.8 (C-18), 81.2 (C-17),
60.3 (C-20), 53.5 (C-14), 53.5 (C-3), 39.2 (C-15), 24.7
(C-16), 18.4 (C-29), LA % 53CHk (Takahashi et al,
1995) iz i X ML A — 3, kAW 12 K& N
fumiquinazoline B,

AW 13: IRE IR, 53 T30 CoqHasNsO,,
HRESIMS m/z 468.1646 [M + Na]"', 'H-NMR (400
MHz, CD,0D) é: 8.20 (1H, dd, J = 1.3, 8.0 Hz, H-10),
7.81 (1H, ddd, J=1.5,7.2, 8.2 Hz, H-8), 7.71 (1H, d, J =
7.9 Hz, H-27), 7.58 (1H, d, J = 7.5 Hz, H-7), 7.52 (1H,
ddd, J=1.1, 7.0, 8.0 Hz, H-24), 7.45 (1H, d, J = 7.8 Hz,
H-9), 7.32 (1H, td, J = 1.2, 7.7 Hz, H-25), 7.18 (1H, td, J
= 1.0, 7.6 Hz, H-26), 5.98 (1H, t, J= 7.9 Hz, H-14), 5.41
(1H, d, J = 1.7 Hz, H-18), 4.99 (1H, q, J = 6.6 Hz, H-3),
421 (1H, q, J = 6.6 Hz, H-20), 2.52 (1H, dd, J = 8.3,
14.1 Hz, H-15b), 2.23 (1H, dd, J = 7.5, 14.1 Hz, H-15a),
1.74 (3H, d, J = 6.6 Hz, H-16), 1.29 (3H, d, J = 6.6 Hz,
H-29); “C-NMR (100 MHz, CD;OD) ¢: 173.5 (C-1),
172.4 (C-21), 162.7 (C-12), 153.8 (C-4), 148.7 (C-6),
141.0 (C-28), 137.7 (C-23), 135.8 (C-8), 130.5 (C-25),
128.5 (C-7), 128.2 (C-9), 127.6 (C-10), 126.5 (C-26),
126.3 (C-27), 121.6 (C-11), 115.8 (C-24), 87.8 (C-18),
81.2 (C-17), 60.2 (C-20), 54.7 (C-14), 50.3 (C-3), 37.0
(C-15), 18.5 (C-29), 16.8 (C-16). LI I %k ¥8 5 Cilik
(Takahashi et al, 1995z Xf FIEA—3, LE5Y 13
U5 %€M fumiquinazoline A,

&Y 14 REEKHRKKRY, 55+ H
C»4H,N5O,4, HRESIMS m/z 466.1486 [M + Na]", 'H-
NMR (400 MHz, CD,0D) : 8.20 (1H, d, J = 7.9 Hz, H-
10), 7.82 (1H, t, J = 7.8 Hz, H-8), 7.72 (1H, d, J = 8.1
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Hz, H-7), 7.54 (1H, t, J = 7.5 Hz, H-9), 7.43 (2H,
overlap, H-27, H-24), 7.31 (1H, t, J = 7.6 Hz, H-25),
7.18 (1H, t, J = 7.6 Hz, H-26), 5.67 (1H, d, J = 1.6 Hz,
H-14), 5.46 (1H, d, J = 9.7 Hz, H-18), 425 (1H, q, J =
6.4 Hz, H-20), 3.18 (1H, dd, J = 10.2, 15.2 Hz, H-15b),
2.23 (1H, d, J = 15.1 Hz, H-15a), 2.09 (3H, s, H-16),
1.09 3H, d, J = 6.5 Hz, H-29); "C-NMR (100 MHz,
CD,0D) d: 174.0 (C-1), 172.0 (C-21), 162.4 (C-12),
154.3 (C-4), 148.0 (C-5), 139.8 (C-22), 139.0 (C-28),
136.0 (C-8), 130.7 (C-25), 128.8 (C-7), 128.7 (C-9),
127.6 (C-10), 126.7 (C-26), 125.3 (C-27), 121.6 (C-11),
116.3 (C-24), 87.2 (C-18), 84.5 (C-17), 72.1 (C-3), 60.3
(C-20), 54.6 (C-14), 44.5 (C-15), 19.0 (C-16), 18.0 (C-
29). VA EEE S SRR IS, 2015)408 X LA
—3, (LAY 14 %524 fumiquinazoline D,

LAY 15 IREAHPIRY), 7013 CuyHyNsO,,
HRESIMS m/z 466.1486 [M + Na]", 'H-NMR (400
MHz, CD;0D) 6: 8.30 (1H, dd, J = 1.1, 8.0 Hz, H-10),
7.91 (1H, td, J = 1.5, 8.3 Hz, H-2), 7.85 (1H, dd, J = 0.9,
8.3 Hz, H-8), 7.66 (1H, ddd, J = 1.3, 7.5, 7.5 Hz, H-9),
7.36 (3H, m, H-24, H-25, H-27), 7.24 (1H, ddd, J = 1.9,
7.2, 7.2 Hz, H-26), 5.57 (1H, dd, J = 1.0, 7.3 Hz, H-14),
5.29 (1H, s, H-18), 3.70 (1H, q, J = 7.0 Hz, H-20), 2.97
(1H, dd, J = 7.3, 15.1 Hz, H-15b), 2.09 (1H, dd, J = 0.9,
15.1 Hz, H-15a), 2.02 (3H, s, H-16), 1.02 (3H, d, /= 6.9
Hz, H-29); “C-NMR (100 MHz, CD;0D) d: 173.7 (C-1),
172.7 (C-21), 161.7 (C-12), 151.9 (C-4), 148.2 (C-6),
140.6 (C-28), 136.0 (C-8), 131.0 (C-25), 129.7 (C-9),
129.4 (C-7), 127.6 (C-10), 127.4 (C-26), 126.1 (C-27),
122.6 (C-11), 116.2 (C-24), 89.0 (C-17), 87.8 (C-18),
85.4 (C-3), 60.1 (C-20), 53.0 (C-14), 32.3 (C-15), 24.4
(C-16), 18.9 (C-29). VA Hi#lE 5 3CHk (Takahashi et al,
1995) i Xt B A — 3, kAW 15 KEH
fumiquinazoline F,

A 16: FEARY), 752N CyHpsN;O,,
HRESIMS m/z 374.1845 [M + Na]', 'H-NMR (400
MHz, CD;0D) ¢: 7.48 (1H, d, J = 7.8 Hz, H-4), 7.31
(1H, d, J=7.9 Hz, H-7), 7.16 (1H, td, J = 1.1, 7.2 Hz, H-
6), 7.09 (1H, td, J = 0.9, 7.9 Hz, H-5), 5.64 (1H, brs, H-
10), 5.32 (1H, tt, J = 1.3, 7.2 Hz, H-19), 4.37 (1H, dd, J
=3.3,11.5 Hz, H-12), 4.06 (1H, t, J = 7.9 Hz, H-9), 3.68
(2H, m, H-8, H-15a), 3.59 (1H, ddd, J = 3.2, 8.7, 11.7
Hz, H-15b), 3.48 (2H, t, J = 7.2 Hz, H-18), 2.96 (1H, dd,

J =114, 15.1 Hz, H-8), 2.33 (1H, m, H-13a), 2.06 (1H,
m, H-13b), 1.91 (2H, m, H-14), 1.79 (3H, s, H-19), 1.75
(3H, s, H-20); *C-NMR (100 MHz, CD;OD) §: 170.3
(C-11), 167.5 (C-17), 138.8 (C-7a), 137.3 (C-20), 134.7
(C-2), 129.5 (C-3a), 122.1 (C-6), 121.9 (C-19), 119.8 (C-
5), 119.1 (C-4), 111.7 (C-7), 104.4 (C-3), 60.1 (C-12),
57.2 (C-9), 46.0 (C-15), 29.0 (C-13), 28.6 (C-21), 26.2
(C-8), 25.9 (C-18), 22.5 (C-14), 18.0 (C-22), VI FEHE
5 ICHRGESCHE 45, 2006)40E X IR —2, (e
16 %55 M tryprostatin B,

G 17 IRE ORI R, 731N CuHisN;O;,
HRESIMS m/z 534.2253 [M + Na]", 'H-NMR (400
MHz, CDCl;) 6: 7.90 (1H, d, J = 8.7 Hz, H-16), 6.83 (1H,
dd, J=2.2, 8.7 Hz, H-17), 6.64 (1H, d, J = 8.2 Hz, H-25),
6.59 (1H, d, J = 2.2 Hz, H-19), 6.05 (1H, d, J = 10.2 Hz,
H-3), 5.66 (1H, s, H-13), 5.04 (1H, dt, J= 1.3, 8.1 Hz, H-
26), 4.48 (1H, dd, J= 7.1, 9.6 Hz, H-6), 3.84 (3H, s, OMe-
18), 3.64 (2H, overlap, H-9), 2.50 (1H, m, H-7), 2.00 (3H,
s, H-29), 1.74 (3H, s, H-28), 1.72 (3H, s, H-24), 1.01 (3H,
s, H-23); PC-NMR (100 MHz, CDCl3) 6: 170.8 (C-11),
166.3 (C-5), 156.5 (C-18), 143.3 (C-27), 136.4 (C-20),
131.7 (C-2), 121.8 (C-16), 121.1 (C-15), 118.6 (C-26),
109.5 (C-17), 105.7 (C-14), 94.1 (C-19), 86.0 (C-25), 82.7
(C-12), 82.3 (C-22), 68.8 (C-13), 58.9 (C-6), 55.9 (OMe-
18), 51.3 (C-9), 49.0 (C-3), 45.5 (C-21), 29.2 (C-7), 27.2
(C-24), 25.8 (C-23), 243 (C-29), 22.8 (C-8), 19.0 (C-
28). DA S SCHR(E IR 4%, 2019)4f 38 4] ISR —
, AW 17 %584 verruculogen.

&Y 18: HEMAIR, 0 FXHh CpH;gN,O,,
HRESIMS m/z 403.1399 [M + H]". 'H-NMR (400
MHz, CD;0D) §: 8.23 (1H, brs, H-25), 7.85 (1H, td, J =
1.5, 7.6 Hz, H-21), 7.71 (1H, d, J = 8.1 Hz, H-22), 7.58
(2H, overlap, H-20, H-5), 7.48 (2H, d, J = 7.5 Hz, H-8),
7.42 (1H, td, J = 1.2, 7.6 Hz, H-7), 7.25 (1H, td, J = 1.0,
7.6 Hz, H-6), 5.6 (1H, brs, H-2), 4.59 (1H, q, J = 6.9 Hz,
H-11), 3.28 (1H, overlap, H-13), 2.61 (1H, dd, J = 3.1,
13.0 Hz, H-13), 1.71 (3H, d, J = 7.0 Hz, H-12); "*C-
NMR (100 MHz, CD;0D) §: 173.6 (C-10), 162.4 (C-17),
148.7 (C-23), 140.4 (C-9), 137.4 (C-21), 136.0 (C-4),
131.3 (C-7), 128.7 (C-20), 128.0 (C-22), 127.7 (C-19),
127.0 (C-6), 125.7 (C-5), 123.7 (C-18), 116.2 (C-8), 84.6
(C-2), 78.0 (C-3), 61.4 (C-11), 40.3 (C-13), 14.7 (C-
12), DA B3RS SCIR(CET 4, 2017)$RIE X i34 —
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H, LAY 18 Y55 M chaetominine.

AW 19: B EMIRY), 431208 CuHysNOs,
HRESIMS m/z 379.0767 [M + Na] ., 'H-NMR (400
MHz, CD;0D) 6: 5.99 (1H, m, H-9), 5.93 (1H, m, H-8),
5.68 (1H, d, J = 9.5 Hz, H-7), 4.94 (1H, d, J = 13.7 Hz,
H-5a), 4.88 (1H, m, H-6), 4.26 (1H, d, J = 11.5 Hz, H-
12), 3.87 (1H, d, J=11.5 Hz, H-12), 3.12 (3H, s, H-11),
3.12 (1H, d, J = 15.8 Hz, H-10), 2.94 (1H, d, J = 15.8
Hz, H-10), 2.28 (3H, s, H-15), 2.25 (3H, s, H-13); “C-
NMR (100 MHz, CD;0D) ¢: 168.4 (C-4), 167.8 (C-1),
134.0 (C-9a), 130.7 (C-7), 124.8 (C-8), 120.8 (C-9), 75.7
(C-6), 74.3 (C-3), 73.1 (C-10a), 70.5 (C-5a), 64.6 (C-12),
39.7 (C-10), 29.1 (C-11), 15.2 (C-13), 13.5 (C-15), LA
BAE S SCER (Xu et al, 2017)3RIE X REEA—F, 1k
441 19 %52 M bisdethiobis(methylthio)glitoxin.,

ﬂﬁ%% 20: %@ﬁ"ﬁ(%, ﬁ\?itj‘j C33H4408,
HRESIMS m/z 591.2935 [M + Na]", 'H-NMR (400
MHz, CDCly) d: 7.31 (1H, d, J = 10.1 Hz, H-1), 5.92
(1H, d, J = 8.4 Hz, H-16), 5.86 (1H, d, J = 10.0 Hz, H-2),
5.23 (1H, brs, H-6), 5.11 (1H, t, J = 6.5 Hz, H-24), 2.77
(1H, m, H-4), 2.61 (1H, dd, J = 2.2, 12.9 Hz, H-9), 2.56
(1H, d, J = 12.3 Hz, H-13), 2.45 (3H, m, H-12, H-22),
2.26 (1H, d, J = 12.4 Hz, H-5), 2.21 (1H, dd, J = 9.1,
15.0 Hz, H-15), 2.11 (3H, s, OCOCH;-6), 1.96 (3H, m,
OCOCH;-16), 1.90 (1H, d, J = 15.0 Hz, H-15), 1.69 (3H,
m, H-27), 1.60 (3H, m, H-26), 1.44 (3H, m, H-19), 1.28
(3H, d, J= 6.9 Hz, H-28), 1.17 (3H, m, H-29), 0.93 (3H,
m, H-18); *C-NMR (100 MHz, CDCl5) d: 209.0 (C-7),
201.5 (C-3), 174.0 (C-21), 170.9 (OCOCH;-16), 169.0
(OCOCH;-6), 157.4 (C-1), 147.8 (C-17), 132.8 (C-25),
130.4 (C-20), 128.0 (C-2), 123.1 (C-24), 73.9 (C-6), 73.5
(C-16), 52.8 (C-8), 49.4 (C-13), 47.4 (C-5), 46.8 (C-14),
41.9 (C-9), 40.8 (C-15), 40.5 (C-4), 38.3 (C-10), 28.9 (C-
22), 28.4 (C-23), 27.7 (C-19), 26.1 (C-12), 25.9 (C-27),
24.1 (C-11), 20.9 (OCOCH;-6), 20.8 (OCOCH;-16),
18.5 (C-29), 18.1 (C-18), 17.9 (C-26), 13.2 (C-28)., LI
RS SCHk (Fujimoto et al, 1996)4 i X} I Fe A —
H, LAY 20 255 M helvolic acid.

AW 21 REEMIRY), 431 CyHisNO,
HRESIMS m/z 5422370 [M + H]". 'H-NMR (400
MHz, CD;0D) &: 9.03 (1H, d, J = 1.6 Hz, H-2'), 8.64
(1H, dd, J = 1.2, 4.8 Hz, H-6"), 8.28 (1H, dt, /= 1.8, 8.1
Hz, H-4"), 7.57 (1H, dd, J = 4.9, 8.1 Hz, H-5"), 6.83 (1H,

s, H-5"), 4.96 (1H, d, J = 3.6 Hz, H-13), 4.78 (1H, dd, J =
5.1, 11.4 Hz, H-1), 3.84 (2H, overlap, H-11), 3.73 (1H,
dd, ] = 4.8, 11.3 Hz, H-7), 2.14 (1H, dt, J= 3.2, 13.1 Hz,
H-3), 2.04 (3H, s, OCOCH;-1), 2.03 (3H, s, OCOCH;-
11), 1.64 (3H, s, H-14), 1.45 (3H, s, H-12), 0.93 (3H, s,
H-15); “C-NMR (100 MHz, CD;OD) oJ: 172.5
(OCOCH;-1, OCOCH;-11), 165.3 (C-2'), 164.6 (C-2"),
158.1 (C-4'), 151.9 (C-6"), 147.3 (C-5"), 134.9 (C-4"),
129.3 (C-6"), 125.5 (C-3"), 104.4 (C-3"), 101.1 (C-5"),
86.7 (C-6), 78.3 (C-7), 75.2 (C-1), 66.1 (C-11), 60.4 (C-
13), 55.3 (C-5), 46.8 (C-9), 41.8 (C-10), 39.2 (C-4), 37.1
(C-3), 28.8 (C-8), 23.8 (C-2), 21.0 (OCOCH;-1), 20.7
(OCOCH;-11), 18.0 (C-12), 15.9 (C-14), 13.4 (C-15),
P FBE 5 Scik (Lan et al, 2016)38E %of B8 HL A — 5%,
L&Y 21 %58 ) T-deacetylpyripyropene A

EY 22 HEKARRY), 73FH CioHyN;0,,
HRESIMS m/z 348.1682 [M + Na]", 'H-NMR (400
MHz, CD;0D) 6: 7.43 (1H, d, J = 7.9 Hz, H-15), 7.07
(1H, s, H-9), 6.93 (1H, t, J = 7.5 Hz, H-14), 6.86 (1H, d,
J=17.0 Hz, H-13), 5.39 (1H, m, H-18), 4.26 (1H, td, J =
1.1, 42 Hz, H-2), 3.69 (1H, dq, J = 1.2, 7.0 Hz, H-5),
3.52 (2H, d, J = 7.2 Hz, H-17), 3.44 (1H, dd, J = 4.0,
14.6 Hz, H-7), 3.14 (1H, dd, J = 4.4, 14.6 Hz, H-7), 1.74
(3H, s, H-20), 1.73 (3H, s, H-21), 0.35 3H, d, J = 7.1
Hz, H-22); “C-NMR (100 MHz, CD;0D) d: 170.7 (C-6),
169.5 (C-3), 136.5 (C-11), 133.7 (C-19), 129.2 (C-16),
125.7 (C-12), 125.7 (C-9), 123.4 (C-18), 121.7 (C-13),
120.5 (C-15), 117.8 (C-14), 109.7 (C-8), 57.5 (C-2), 51.8
(C-5), 30.9 (C-7), 30.5 (C-17), 25.9 (C-21), 19.9 (C-22),
17.9 (C-20). VA F¥dli 5 SCHR(Wang et al, 1995)41&
X BREEAR—2, fb A 22 255E M terezine Do
22 EHUKER
221 miaFEEENKLER

XA P A T R I PR 1 R B S 6 XA
JH-J 40 B (HepG2) . A2 4N A (AS49) . N B i 4n
MIHCT116)#FHA — & AT EE TG4, 1Cs fHANR 1

7R o
R1 UEY c MIEBFEMER

Tab.1 Cytotoxic activity results of compound 6

ICso /(umol-L™)
HepG2 A549 HCTI116 L02

s A

1 6 3586143 826+ 1.89
pl HEEE 126+3.14

17.04 £0.68 27.51 +2.84

9.4+0.76 379+£02  20.6+048

p2 HREPTER 066+003 146+072 0.03+001 1523+124
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222 IWEHEWMNXER 2.2.3 NPCIL1 B G L4 EmnKsE
Xt 22 A AR ST G PTG IS, & BEBRAE NPCIL1 Ak H [ s ) R S e i is 2, Rk

Y 1. 3. 20 MRS YT SR ERAEKE  ZRAMROGE XHMESY 1—20 LG 22 #FT
WA IR EYE, Hra &Y H S PR 4 NPCIL1 S5 A1EMEIN, (0 B 245 Ak 22 7,
CERAERE S I B ANEIEE. (hA 1.3, 20 /9 45REREAY 14 5 NPCILL HEEHHAMEAEM
/MG % (minimal inhibitory concentration, MIC) (K 4),

ﬁn%‘?{ 2 Fﬁ/T\‘ o 3 I‘/TJ“I,/E\A
R2 KEWI 3. 20HEREEBREEEER ERiT, M Aspergillus fumigatus 5y BS54

Tab. 2 Inhibition of Staphylococcus aureus activity results S 47 o g NP - g
of compound 1, 3 and 20 YRR Z A YIS | s RS AT A W AR i A R 2

(3 MIC/ (ug'mL™) S BRIGZAL, 38 MR i I o3 15 45 30 bt i ) 25
; 6;60 LGV EBET 45, 2020). MRS (ERRFE 45, 2020)F1
20 10 R A (R4 45, 2020) ARSCNIEHESIYINAE
SRR 0.4 W Aspergillus fumigatus DL-pOm-g2 H143 25755 22 4~

207

15 15

glo . g 104

50 50 100 150 50 50 100 150
—5- s ] /s -5 At [a]/s
14 WA

B 4 LG9 14 FURIT 27 (ezetimibe) 5 NPC1L1 AHH AR 45 AL R &

Fig. 4 Binding sensorgram for compound 14 and ezetimibe interaction with immobilized NPC1L1

&9, Horh 2N EYRSMEA Y, F5 THRIMER 0 8 Al R s 0 & 30T A 1k & 9 25 T AH R T
=PI R o fbBY 6 FEAUIIFGT o L EA T 40 i 20 1 S0 50

P SCHRIRE, (LAY 19 XF P388 /N MM TR AL R —E B AR (HepG2). Sl
A 40T, ICso {59 0.11umol-L™" (Sun et al,  JEZNMI(AS49). A B Ms 40 (HCT116) M HITE P, 1Cs,
2012); LAWY 18 XF A MR KS62 MZs e fH 5 %14 (35.86+£1.43)umol- L™ | (8.26+1.89)umol-L™'
SWI116 4if &R AN FE e R TECA KA PHTEZG—  F1(17.04+ 0.68)umol- L', HoXF AS549 pyifiliE#E s
FURMERE (Jiao et al, 2006), BRILAL, IS KELEY) 3. PHYEZG IR e B e A, R L Bk & 6 X T
17 7 20 H M HIE BRI RS (Li et al, 2012), NIE# B 1Cso (H 5 5 T 950 JE B e Fndh iR bl &
RSO EAREIN 22 DAL AP TR R, R T BRI Tk PR BE M 2Y, X il
RAEBTE LA YT H ARV S C R ER YY) BHN RSN EN I LRt —E S %, 1Ak,
TCW s R, ARG 1. 3 F0 20 X EEEmEIRE RIS R PR AY 14 F NPCILL Z
B M, s 20 CAVEnME AT B EEN, XEHAGY 14 TTREEREBEDR
ERH, LAY 1AL EY 3 B/ MIBEHBEMIC)7r  NPCILT 7, s Hh e 30 il AR 8 i i T 1)
BIK 64ug-mL ™ Fl Spug-mL™', WA LS TR AR w1,
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