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Abstract: Objective To investigate the secondary metabolites and anti-phytopathogenic activities of the endophytic fungus
Aspergillus sp. GZWMJZ-636 from Houttuynia cordata. Methods The secondary metabolites were isolated and purified by column
chromatography over the silica gel and HPLC. Their structures were identified by the spectroscopic analysis and Marfey analysis.
The anti-phytopathogenic activities were assayed by plate method. Result One new compound, named 18-oxotryprostatin B (1)
along with five known compounds, 1,2-seco-trypacidin (2), questin (3), brevianamide F (4), terezine D (5), and
demethoxyfumitremorgin C (6) were identified. At the concentration of 50 ug/mL, compounds 2 and 3 showed anti-phytopathogenic
activities against Fusarium graminearum with the inhibition rates 21.4% and 20.0%, and the inhibition rates 18.0% and 20.9%
against Fusarium oxysporum, respectively. Conclusion Compound 1 is a new indole diketopiperazine. Endophytes from H. cordata
can produce active compounds against plant pathogens.
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Fig.1 Structures of compounds 1-6
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J5: 6.91 (1H, s, H-2"), 6.70 (1H, s, H-7), 6.39 (1H, s,
H-5), 6.27 (1H, s, H-4"), 3.64 (3H, s, 5-OMe), 3.63
(3H, s, 1'-COOMe), 3.34 (3H, s, 4-OMe), 2.27 (3H, s,
H-6a); 3C-NMR (150 MHz, DMSO-ds) J: 199.5 (s,
C-3), 165.9 (s, 1'-COOMe), 163.4 (s, C-7a), 160.9 (s,
C-4), 158.3 (s, C-3'), 156.8 (s, C-5'), 147.9 (s, C-6),
128.1 (s, C-1"), 125.9 (s, C-2), 110.2 (d, C-5), 110.2 (s,
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#z1 KA1 NMR I (600/150 MHz, DMSO-de)
Tablel NMR data of compound 1 (600/150 MHz, DMSO-ds)

{Z30A oc OH
1-NH 11.45 (s)
2 132.9,C
3 122.4,C
3a 121.9,C
4 118.8, CH 7.65(d, J=8.9 Hz)
5 111.9, CH 6.75(dd, J=8.9,2.2 Hz)
6 158.8,C
7 93.7,CH 6.88 (d, J=2.2 Hz)
Ta 137.6,C
8 25.0, CH2 3.62 (dd, J =14.1, 4.9 Hz),
3.27(dd, J=14.1, 7.5 Hz)
9 55.2, CH 4.36 (dd,J=7.5,4.9 Hz)
10-NH 7.43 (s)
11 169.5,C
12 58.4, CH 413 (t,J=7.5Hz)
13 27.5, CH2 2.04 (m), 1.72 (m)
14 22.3, CH2 1.76 (m)
15 44.9, CHz 3.39 (m), 3.32 (m)
17 165.7,C
18 193.7,C
19 52.3, CH2 3.01 (m)
20 69.6, C
21 29.8, CHs 1.25 (s)
22 29.8, CHs 1.25 (s)
6-OMe 56.1, CHs 3.80(s)
20-OH 4.72 (s)

2 A1 EER H-1H COSY (#8%, H-5/H-7 Kizfe
&%) HMBC (8i%) HXES

Fig. 2 Key H-'H COSY (bold lines, long-range coupling for
H-5/H-7) and HMBC (arrows) correlations of compound 1

3 A1 EER NOESY X (BZ&Ek)
Fig. 3 Key NOESY (broken arrows) correlation of
compound 1

56.1 (q, 5-OMe), 56.0 (q, 1-COOMe), 52.2 (q,
4-OMe), 22.0 (q, C-6a). LA_L- £ d 5 SChk ik HE A —
O, et A 2 8 1,2-24 8- R T 2

AW 3: MK, 47T 30 CisH120s; ESI-MS
m/z: 283.0 [M—H]"; H-NMR (600 MHz, DMSO-ds)
8: 7.41 (1H, s, H-4), 7.17 (1H, d, J = 2.1 Hz, H-5),
7.11 (1H, s, H-2), 6.80 (1H, d, J = 2.1 Hz, H-7), 3.89
(3H, s, 8-OMe), 2.38 (3H, s, H-11); ¥C-NMR (150
MHz, DMSO-ds) o: 1865 (s, C-9), 182.9 (s,
C-10),163.9 (s, C-6), 162.1 (s, C-8), 146.8 (s, C-3),
137.2 (g, C-10a), 132.5 (s, C-4a), 124.5 (d, C-2), 119.4
(d, C-4), 114.8 (s, C-9a), 112.5 (s, C-8a), 107.9 (d, C-5),
105.5 (d, C-7), 56.6 (s, 8-OMe), 21.8 (q, 3-Me). LA 3k
o5 SRR A — 300, B 3 N E L
FEo

&Y 4. LEEE, (o] -117.6° (c 5.68,
MeOH): 7312\ CisH17N3O2;  ESI-MS m/z: 306.4 [M+
Na]*; 'H-NMR (600 MHz, DMSO-ds) 6: 10.87 (1H, s,
NH-1), 7.75 (1H, s, NH-10), 7.58 (1H, d, J = 7.5 Hz,
H-4), 7.34 (1H, d, J = 7.5 Hz, H-7), 7.19 (1H, s, H-2),
7.06 (1H, t, J = 7.5 Hz, H-6), 6.97 (1H, t, J = 7.5 Hz,
H-5), 431 (1H, m, H-9), 405 (1H, m, H-12), 3.37
(1H, m, H-15), 3.27 (1H, m, H-8), 3.25 (1H, m, H-15),
3.09 (1H, m, H-8), 1.97 (1H, m, H-13), 1.68 (1H, m,
H-14), 1.61 (1H, m, H-14), 1.38 (1H, m, H-13); C-
NMR (150 MHz, DMSO-dg) 6: 169.1 (s, C-11), 165.6
(s, C-17), 136.0 (s, C-7a), 127.4 (s, C-3a), 124.5 (d,
C-2), 121.0 (d, C-6), 118.7 (d, C-4), 118.3 (d, C-5),
111.3 (d, C-7), 109.3 (s, C-3), 58.5 (d, C-12), 55.3 (d,
C-9), 44.7 (t, C-15), 27.7 (t, C-13), 25.9 (t, C-8), 21.9
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(t, C-14). LA L-Hudls 5 SOl F A — 5, Hek
EWEY 4 NEFEEERIZ F.

&Y 5: B, [0y +6.1° (¢ 1.97, MeOH);
T3 CioH2sN3O2; ESI-MS m/z: 348.4 [M-+Na]*;
'H-NMR (600 MHz, DMSO-ds) J: 10.84 (1H, s,
NH-1), 8.00 (1H, s, NH-10), 7.92 (1H, s, NH-13), 7.39
(1H, d, J =7.0 Hz, H-4), 7.05 (1H, s, H-2), 6.87 (1H,
t, J =7.0 Hz, H-5), 6.81 (1H, d, J = 7.0 Hz, H-6), 5.38
(1H, t, J = 6.3 Hz, H-16), 4.11 (1H, brs, H-9), 3.62
(AH, d, J = 6.7 Hz, H-12), 3.49 (2H, d, J = 6.3 Hz,
H-15), 3.22 (1H, m, H-8), 3.02 (1H, m, H-8), 1.69
(3H, s, H-18), 1.69 (3H, s, H-19), 0.48 (3H, d, J = 6.7
Hz, H-20); 3C-NMR (150 MHz, DMSO-ds) J: 167.9 (s,
C-11), 166.9 (s, C-14), 134.7 (s, C-7a), 131.8 (s, C-17),
127.8 (s, C-3a), 124.4 (d, C-2), 124.1 (s, C-7), 122.4 (d,
C-16), 120.0 (d, C-6), 118.7 (d, C-5), 116.7 (d, C-4),
109.0 (s, C-3), 55.4 (d, C-9), 49.9 (d, C-12), 29.1 (t, C-8),
29.0 (g, C-15), 25.6 (t, C-18), 19.4 (g, C-19), 17.7 (q,
C-20). LA LHdE 5 CkikiE A —H12, sl
&5 MR D.

EY 6: REEMAK, o]y +5.3° (c 1.66,
CHC|3); ﬁ%ﬁ Co1H23N30»; ESI-MS m/z: 372.5 [NH‘
Na]*; 'H-NMR (600 MHz, DMSO-dg) d: 11.02 (1H, s,
NH-1), 7.55 (1H, d, J = 7.9 Hz, H-16), 7.33 (1H, d,
J=7.9Hz, H-19), 7.07 (1H, t, J = 7.9 Hz, H-18), 7.00
(AH, t, J = 7.9 Hz, H-17), 5.95 (1H, d, J = 9.6 Hz,
H-3), 4.87 (1H, d, J = 9.6 Hz, H-21), 4.28 (1H, m,
H-6), 4.28 (1H, m, H-12), 3.44 (2H, m, H-9), 3.36
(1H, m, H-13), 2.91 (1H, m, H-13), 2.20 (1H, m, H-7),
2.00 (1H, m, H-7), 1.94 (3H, s, H-24), 1.87 (2H, m,
H-8), 1.58 (3H, s, H-23); *C-NMR (150 MHz,
DMSO-ds) o: 169.2 (s, C-5), 165.5 (s, C-11), 136.1 (s,
C-20), 134.3 (s, C-22), 132.7 (s, C-2), 125.9 (s, C-15),
124.6 (s, C-21), 121.0 (d, C-18), 118.8 (d, C-17),
117.9 (d, C-16), 111.4 (d, C-19), 105.0 (s, C-14), 58.5
(d, C-6), 56.1 (d, C-12), 49.9 (d, C-3), 44.9 (t, C-9), 27.9
(t, C-7), 25,5 (q, C-23), 22.7 (1, C-8), 21.4 (t, C-13), 18.0
(g, C-24). LA EHa 5 CRIGERA —H, #dE e
a1 6 NEPEILMIER C.
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