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ABSTRACT: Chemical investigation of Penicillium sp. GDGIJ-N37, a Sophora
tonkinensis-associated  fungus, yielded two new azaphilone derivatives,
N-isoamylsclerotiorinamine (1) and 7-methoxyl-N-isoamylsclerotiorinamine (2), and
four known azaphilones (3-6), together with two new chromone derivatives,
penithochromones X and Y (7 and 8). Their structures were elucidated based on
spectroscopic data, CD spectrum, and semi-synthesis. Sclerotioramine (3) showed
significant antibacterial activities against B. subtilis and S. dysentery, and it also
showed most potent anti-plant pathogenic fungi activities against P. theae, C.
miyabeanus, and E. turcicum.
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Spectroscopic data of compounds 3—6
Sclerotioramine (3): red amorphous powder; HRESIMS m/z 412.1290 [M + Na]* (calcd. for

C21H24CINO4Na*, 412.1286). 'H NMR (400 MHz, CDs0D) 61 8.03 (1H, s, H-1), 7.17 (1H, d, J = 16.2 Hz,
H-10), 7.10 (1H, s, H-4), 6.24 (1H, d, J = 16.2 Hz, H-9), 5.72 (1H, d, J = 9.7 Hz, H-12), 2.55 (1H, m,
H-13), 2.12 (3H, s, H-20), 1.91 (3H, d, J = 1.2 Hz, H-17), 1.51 (3H, s, H-18), 1.46 (1H, m, H-14a), 1.34
(1H, m, H-14b), 1.03 (3H, d, J = 6.6 Hz, H-16), 0.89 (1H, t, J = 7.4 Hz, H-15). **C NMR (100 MHz,
CD30D) dc, 195.1 (C-8), 184.0 (C-6), 171.6 (C-19), 149.3 (C-4a), 148.9 (C-12), 148.0 (C-3),
143.3(C-10), 139.6 (C-1), 133.8 (C-11), 118.4 (C-9), 115.7 (C-8a), 112.4 (C-4), 101.9 (C-5), 86.1 (C-7),
36.2 (C-13), 31.2 (C-14), 23.9 (C-18), 20.6 (C-16), 20.2 (C-20), 12.5 (C-17), 12.3 (C-15).

Isochromophilone VI (4): red amorphous powder; HRESIMS m/z 434.1733 [M + H]* (calcd. for
C23H2sCINOsNa*, 434.1734). 'H NMR (400 MHz, CD3;0D) 6+ 8.16 (1H, s, H-1), 7.18 (1H, s, H-4), 7.10
(1H, d, J = 15.4 Hz, H-10), 6.56 (1H, d, J = 15.4 Hz, H-9), 5.78 (1H, d, J = 9.8 Hz, H-12), 4.24 (2H, dd,
J=5.2,4.8 Hz, H-1", 3.92 (2H, t, J = 5.0 Hz, H-2"), 2.55 (1H, m, H-13), 2.12 (3H, s, H-20),1.92 (3H, d,
J=1.2Hz, H-17), 1.51 (3H, s, H-18), 1.46 (1H, m, H-14a), 1.34 (1H, m, H-14b), 1.04 (3H, d, J = 6.6 Hz,
H-16), 0.90 (3H, t, J = 7.4, H-15). *C NMR (100 MHz, CD30D) 6c,195.1 (C-8), 185.5 (C-6), 171.5
(C-19), 151.9 (C-5), 148.8 (C-12), 148.4 (C-3), 146.5 (C-10), 144.5 (C-1), 133.9 (C-11), 117.2 (C-9),
116.3 (C-8a), 112.6 (C-4), 101.2 (C-4a), 86.2 (C-7), 61.1 (C-2), 57.5 (C-1"), 36.2 (C-13), 31.2 (C-14),
23.8 (C-18), 20.6 (C-16), 20.2 (C-20), 12.7 (C-17), 12.4 (C-15).

Sclerotiorin (5): yellow amorphous powder; *H NMR (400 MHz, CD3OD) 61 8.19 (1H, s, H-1),
7.18 (1H, d, J = 15.7 Hz, H-10), 6.87 (1H, s, H-4), 6.37 (1H, d, J = 15.7 Hz, H-9), 5.74 (1H, d, J = 9.8 Hz,
H-12), 2.54 (1H, m, H-13), 2.12 (3H, s, H-19), 1.89 (3H, d, J = 1.2 Hz, H-17), 1.54 (3H, s, H-18), 1.47
(1H, s, H-14a), 1.35 (1H, m, H-14b), 1.02 (3H, d, J = 6.6 Hz, H-16), 0.88 (3H, t, J = 7.3, H-15).

Hypocrellone A (6): yellow oil; HRESIMS m/z 429.1676 [M + H]* (calcd. for C21H3CINO7,
429.1675). *H NMR (400 MHz, CD30D) 8y 6.75 (1H, d, J = 15.6 Hz, H-10), 6.27 (1H, d, J = 15.6 Hz,
H-9), 6.11 (1H, s, H-4), 5.47 (1H, d, J = 2.9 Hz, H-8), 4.53 (1H, dd, J = 10.6, 4.9 Hz, H-10), 3.79 (1H, dd,
J=13.0,10.6 Hz, H-1pB), 3.44 (1H, m, H-8a), 3.42 (1H, d, J = 2.2 Hz, H-12), 2.02 (3H, s, H-20), 1.72 (1H,
m, H-13), 1.44 (1H, m, H-14a), 1.42 (3H, s, H-18), 1.31 (3H, s, H-17), 1.26 (1H, m, H-14p), 0.90 (3H, t,
J=7.4 Hz, H-15), 0.84 (3H, d, J = 6.8 Hz, H-16). 3C NMR (100 MHz, CD30D) dc 193.7 (C-6), 172.3
(C-19), 163.2 (C-3), 145.8 (C-4a), 145.6 (C-10), 122.4 (C-9), 118.3 (C-5), 102.3 (C-4), 81.0 (C-12), 77.5
(C-11), 76.9 (C-8), 76.8 (C-7), 68.6 (C-1), 38.0 (C-8a), 36.1 (C-13), 30.0 (C-14), 26.5 (C-17), 24.1
(C-18), 20.6 (C-20), 14.3 (C-16), 12.2 (C-15).

Penithochromone F (9): light white solid; HRESIMS m/z 349.1631 [M + H]* (calcd. for
C19H2506", 349.1646). "TH NMR (400 MHz, acetone-ds) 61 6.56 (1H, d, ] =2.3 Hz, H-8), 6.44 (1H, d,
J = 2.3 Hz, H-6), 5.89 (1H, s, H-3), 3.91(3H, s, 7-OCHz), 3.85 (3H, s, 5-OCHs), 3.65 (3H, s,
14-OCHs), 2.56 (2H, t, ] =7.4 Hz, H-9), 2.30 (2H, t, ] = 7.4 Hz, H-14), 1.72 (2H, m, H-10), 1.61 (2H,
m, H-13), 1.42 (2H, m, H-12), 1.40 (2H, m, H-11). 3C NMR (100 MHz, acetone-ds) 6c 176.5 (C-4),
174.1 (C-14), 166.9 (C-2), 164.8 (C-7), 161.8 (C-5), 161.0 (C-8a), 111.7 (C-3), 109.6 (C-4a), 96.6
(C-6), 93.6 (C-8), 56.4 (5-OCHs), 56.2 (14-OCHs), 51.5 (7-OCHs), 34.2 (C-9), 33.8 (C-14), 30.3
(C-11), 29.4 (C-12), 27.2 (C-10), 25.4 (C-13).



Table S1. Antibacterial activities of compounds 1-12 (MIC, ug/mL).

S. B. subtilis  E. coli B. S. dysentery
Compounds _
aureus megaterium

1 I I I I I
2 I I I I I
3 12.5 3.125 I 3.125 6.25
4 25 50 I 25 50
5 I 100 I I I
6 100 I I 50 I
7 I I I I I
8 I I I I I
9 I I I I I
10 I I I I I
11 50 50 I - I
12 I I I I I
Ciprofloxacin 25 0.78 6.25 6.25 6.25

I: Inactive at the concentration of 100 pg/mL.

Table S2. Antifungal activities of compounds 1-8, and 10-12 (MIC, ug/mL).

Compounds  A.citri A.oleracea  P.theae  C. miyabeanus E. turcicum

1 I I I I I
2 I I I I I
3 12.5 25 6.25 6.25 3.125
4 25 I 25 50 100
5 50 100 50 6.25 12.5
6 50 50 I I I
7 I I I I I
8 I I I I I
10 I I I I I
11 I I I I I
12 50 25 50 I I
Carbendazim 50 50 50 50 6.25

I: Inactive at the concentration of 100 ug/mL.
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Figure S1. HR-ESI-MS spectrum of compound 1
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Figure S2. '"H NMR (400 MHz, CD;0D) spectrum of compound 1
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Figure S3. 3C NMR (100 MHz, CD30D) spectrum of compound 1
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Figure S4. HMQC (CD30D) spectrum of compound 1

M (ppmd



ol

lLuMJ"LJIJ

I | | iJHﬂl

) U

AL

[N
U3
o p = @ Fio
a7 0 L, s
@J .
@@ F2.0
g o 3] bo.s
Lo
F35
o e
o2
@ a0
3.3
® 0
6.0
6] I ]
.@l |@v .o
e FE0
(-4
Y
Q.‘ﬁ ﬂ.‘O V.IF\ 7,‘0 ﬁ.‘ﬁ ("\.‘0 R.IF\ 5‘0 I.‘ﬁ 1.‘0 R.IF\ 3.‘0 2.‘5 2.‘0 I.IF\ TIO 0.‘5
R
Figure S5. 'H-'H COSY (CD3;0D) spectrum of compound 1
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Figure S6. HMBC (CD30D) spectrum of compound 1
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Figure S8. '"H NMR (600 MHz, CD30D) spectrum of compound 2
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Figure S9. 13C NMR (150 MHz, CD30D) spectrum of compound 2
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Figure S10. HMQC (CD30D) spectrum of compound 2
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Figure S14. 'H NMR (400 MHz, CDCls3) spectrum of compound 7



—177.7
—174.1

166.2

163.9
~161.0
\150.3

S
’

H

~111.3
~109.1
—96.0
—927
_~56.5
558
~51.7
33.9
33.4
285
~26.3
246

L

{7000

Fa00

abon

F1R00

1000

[-3000

F2500

F2000

looo

Fan0

MH

T
180 1

T
160

T
130

! ‘ l
w0 10 30

T T T T T
1140 130 120 110 100 an il T s} 20

1 Eppn?

Figure S15. *C NMR (100 MHz, CDCls) spectrum of compound 7
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Figure S16. HMQC (CDClIs) spectrum of compound 7
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Figure S17. 'H-'H COSY (CDCls) spectrum of compound 7
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Figure S20. '"H NMR (400 MHz, DMSO-ds) spectrum of compound 8
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Figure S21. 3C NMR (100 MHz, DMSO-ds) spectrum of compound 8
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Figure S22. HMQC (DMSO-ds) spectrum of compound 8
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Figure S23. 'H-'H COSY (DMSO-ds) spectrum of compound 8
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Figure S24. HMBC (DMSO-dg) spectrum of compound 8
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