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Abstract: The coral-derived fungus Aspergillus austwickii SCSIO41227 from Beibu Gulf yielded
four previously uncharacterized compounds, namely asperpentenones B-E (1-4), along with
twelve known compounds (5-16). Their structures were elucidated by HRESIMS and NMR (*H
and ¥C NMR, HSQC, HMBC), among which the stereo-structure of compounds 1-3 was
determined by calculated ECD. Furthermore, compounds 1-16 were evaluated for their
enzyme (acetylcholinesterase (AChE), pancreatic lipase (PL) and neuraminidase (NA))
inhibitory activities. These bioassay results demonstrated that compound 3 exhibited PL
inhibitory effect with an ICso value of 127.11 uM. In addition, compounds 2 and 14 displayed
noticeable NA inhibitory effects with ICs values of 31.28 and 73.64 uM, respectively.
Furthermore, these compounds showed the potential of inhibiting enzymes in silico docking
analysis to demonstrate the interactions between compounds and proteins.

Keywords: Aspergillus austwickii SCSIO41227; secondary metabolites; pancreatic lipase;
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The ITS gene sequence data of Aspergillus austwickii
ACTCGGTAATGATCCTTCCGTAGGGGAACCTGCGGAAGGATCATTACCGAGTGTAGG
GTTCCTAGCGAGCCCAACCTCCCACCCGTGTTTACTGTACCTTAGTTGCTTCGGCGGG
CCCGCCATTCATGGCCGCCGGGGGCTCTCAGCCCCGGGCCCGCGCCCGCCGGAGACA
CCACGAACTCTGTCTGATCTAGTGAAGTCTGAGTTGATTGTATCGCAATCAGTITAAAA
CTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGAT
AACTAGTGTGAATTGCAGAATTCCGTGAATCATCGAGTCTTTGAACGCACATTGCGCC
CCCTGGTATTCCGGGGGGCATGCCTGTCCGAGCGTCATTGCTGCCCATCAAGCACGGC
TTGTGTGTTGGGTCGTCGTCCCCTCTCCGGGGGGGACGGGCCCCAAAGGCAGCGGCG
GCACCGCGTCCGATCCTCGAGCGTATGGGGCTTTGTCACCCGCTCTGTAGGCCCGGCC
GGCGCTTGCCGAACGCAAATCAATCTTTTCCAGGTTGACCTCGGATCAGGTAGGGAT
ACCCGCTGAACTTAAGCATATCAATAAAGCGGAG
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Figure S1. The "H NMR Spectrum of compound 1 in DMSO-ds.
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Figure S2. The B¥C NMR Spectrum of compound 1 in DMSO-ds.
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Figure S2. The DEPT Spectrum of compound 1 in DMSO-ds.
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Figure S3. The HSQC Spectrum of compound 1 in DMSO-d.
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Figure S4. The HMBC Spectrum of compound 1 in DMSO-ds.
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Figure S5. The 'H- '"H COSY spectrum of compound 1 in DMSO-ds.
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Figure S6. The NOESY spectrum of compound 1 in DMSO-ds.
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 5/11/2023 10:12:38 AM
Analysis Name DAData\MS\data\20230S\chenying_LTY11_pos_561_01_15005.d
Method LC_Direct Infusion_pos_70-500mz.m Operator scslo
‘Sample Name chenying_LTY11_pos Instrument maXis 255552.00029
Comment N
Acquisition Parameter
Source Type ESI fon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
‘Scan Begm 100 miz Set End Plate Offset -500 V Set Dry Gas. 4.0 Vmin
‘Soan End 1500 miz ‘Set Charging Voltage ov Set Divert Vaive. Waste
Set Corona OnA Set APCI Heater oc
s +MS, 0.5min
x0°
o84
2851858
084
04~
024
1 307.11 513
275 280 285 290 295 300 305 310 35 miz
Meas. miz # lonFormula Score miz err[ppm] em[mDa] mSigma rdb e Conf N-Rule
2851688 1 C15H2505 10000 2851687 08 02 17 35 even ok
3071513 1 C15H24NaOS 10000 307.1516 11 03 70 35 even ok
chenying_LTY11_pos_51_01_150054
Snter Compons 41 printed: §/11/2023 10:18:12 AM by: SCSIO Page 10f 1

Figure S7. The HRESIMS spectrum of compound 1 in MeOH.

LTV 110V dax-Subwract

12

1 [fsssssssthsssssssnfossssnfesorysracrbisnsosfossessopivsssoispodsussoehsosnessspeussss
35 08
<
]
0 08
c
[}
el
=
8 04 SRS SR NSNS -
Q2
<

02 \

o . —

200 220 240 260 280 300 320 340 360 380 400
Wavelength (nm)
LTV11.0xSmoomh ()0

15 / .......
8 10 -
k]
‘E’ \
% 5 1 (FESNEL SRR, T SEPSER (TURSTINY NELSULE [SUAPINE [JSNEFRY (NNSIRS: TUSTSPESY, Sl
9 :
o o ; ]
g
3
[
0

A0 [rsnipsnnaijsessinjaeripssesespssiopoissipetsospersnogiois

200 220 240 260 280 300 320 340 360 380 400
Wavelength (nm)

Figure S8. The UV and experimental ECD spectrum of compound 1.
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Figure S10. The *C NMR Spectrum of compound 2 in DMSO-ds.
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Figure S11. The HSQC Spectrum of compound 2 in DMSO-ds.
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Figure S12. The HMBC Spectrum of compound 2 in DMSO-ds.
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M Spectrum SmartFormula Report B

Analysis Info Date 9:46:14 AM
Analysis Name DADatsWIS\data\202306\chenying_LTY31_pos_31_01_15361.d
Method LC_DirectInfusion_pos_70-500mz.m Operator scsio
Sample Name chenying LTYS1_pos Instrument maXis 266552.00029
|
Source Type =) lon Polarity Posilive Set Nebulizer 0.4 Bar
Active Set Capillary 4500 V Set Dry Heater 180 *C
Scen Begin 70 miz Set End Plate Offset 500 V/ SS::DryGa\?m c‘vomv:uln
Scan Set Charging Voltage ov Divert
o e ok gy 0nA Set APCI Heater o'c
tntens. T
i
33 305.1027
E
i
2 %
] ]
1
: 327.0838
321.0971 ¥
i sosoest | | 3111843 3183027 | | -
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Meas.miz # lonFormula  Score miz err[ppm] er[mDa] mSigma rdb e Conf N-Rule
WSI027 1 CIGHITO6 10000 3051020 25 08 38 85 even ok
3270838 1 CI6HIGNaO6 10000 3270839 04 01 2185 85 even ok
6081966 1 C32M33012 -1#)  608.1967 02 0.1 na. 165 even ok
6311795 1 10000 6311788 14 09 539 185 even ok
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Srver Compass Dalehasiets 4 prnied:  B/30/2023 9:50:34 AM by.  SCSIO Bage 101

Figure S13. The HRESIMS spectrum of compound 2 in MeOH.
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Figure S14. The UV and experimental ECD spectrum of compound 2.
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Figure S16. The *C NMR Spectrum of compound 3 in CDsOD.

11 /7 29

L 550000

k500000

450000

|- 400000

|- 350000

- 300000

- 250000

- 200000

- 150000

L 100000

{50000

- —50000

|- 14000000

|- 13000000

|- 12000000

|- 11000000

|- 10000000

- 9000000

|- 8000000

L 7000000

- 6000000

- 5000000

{- 4000000

|- 3000000

- 2000000

{- 1000000

- =1000000




7.5 7.0 6.5 6.0 5.5 5.0 4.5 4o 3.5 3.0 2.5 2.0 1.5 1.0
£2 (ppm)

Figure S17. The HSQC Spectrum of compound 3 in CD;OD.
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Figure S18. The HMBC Spectrum of compound 3 in CD;OD.
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Mass Spectrum SmartFormula Report

6/7/2023 43434 PW

Analysis Info Acquisition Date
Analysis Name D\Data\MS\data\202306\chenying_LTY25_pos_1_01_15184.d
Method LC_Direct Infusion_pos_70-500mz.m Operator SCSI0
Sample Name chenying_LTY25_pos Instrument maXis 255552 00029
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 70 miz Set End Plate Offset -500 V Set Dry Gas. 4.0 i
Scan End 1500 miz Set Charging Voltage ov Set Divert Vaive: Waste
Set Corona 0nA Set APCI Heater oc
Intens. MS_ 0 5o 928
x104
1.54
277.1071
10 294,1340
296.1108
e 298,
08s7
281.1376
260.1323 275.0821 2891462
o 2750 ‘ | | 2831847 N 1 2922129 | I\ L 301.1556 207 r1es
270 278 280 285 290 255 300 0s e
Meas. m/z # lonFormula Score miz em[ppm] err[mDa] mSigma rdb e Conf N-Rule
2774071 1 CA5H1705 10000 277.1071 04 00 187 75 even ok
2941340 1 C1SH20NO5 10000 294,1336 -5 04 222 65 even ok
2990897 1 C15H16NaO5 100.00 299.0890 24 07 303 7.5 even ok
chenying_LTY25_pos_1_01_15164.4 ——
Bruker Compass DataAnalysis 4.1 printed:  6/7/2023 4:39:10 PM by: SCSIO Page 1ol }
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Figure S19. The HRESIMS spectrum of compound 3 in MeOH.
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Figure S20. The UV and experimental ECD spectrum of compound 3.
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Figure S21. The "H NMR Spectrum of compound 4 in DMSO-ds.
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Figure S22. The C NMR Spectrum of compound 4 in DMSO-ds.
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Figure S23. The HSQC Spectrum of compound 4 in DMSO-de.
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Figure S24. The HMBC Spectrum of compound 4 in DMSO-ds.
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Mass Spectrum SmartFormula Report

Analysis Info ion Date 5:14:08 PM
Analysis Name DADatEMS\dats\ 202305\ chenying_LTY7_pos_12_01_15081.d
Method LC_Dwectinfusion_pos_70-500mz.m Operator SCSI0
Sample Name chenying_LTY7_pos Instrument maXis 256662.00029
Comment A
Source Type Esi fon Polarity Fositive Set Nebulizer 0.4 Bar
Focus. Active Sat Capilary 48500 V Sat Dry Heater 180 °C
Scan Begin o mE Set End Plate Offset 500V Set Dry Gas 4.0 ¥min
Scan Enc 1500 miz Set Charging Volage ov Set Divert Valve Waste

Sot Corona OnA Set APCI Heater o*c

Intes. \ +MS, O.4mn 921
uj 171.0654

wl . o i
%0 170 180 190 260 e
Meas. miz # lonFormula Score miz erfppm] em[mDa] mSigma rdb e Conf N-Rule
TT086 1 CB8M1104 10000 171.0852 12 02 61 35 even ok
1ER04TZ 1 CBHIONSO4 10000 1830471 o1 0.0 485 35 even ok
chenying_LTY7_pos_12_01_15081.0 4 )
Sruiar Compans. 41 prinled: 6/24/2023 6:19:18 PM by:  SCSIO Page 10f 1

Figure S25. The HRESIMS spectrum of compound 4 in MeOH.
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Figure S26. The UV spectrum of compound 4.

The physicochemical data of the known compounds 5~16.
kojicone (5): brown oil; 'H NMR (500 MHz, CDsOD, 6, ppm, J/Hz): éu 4.49 (s, 1H, H-22),
2.47 (m, 1H, H-16), 3.93 (q, ] = 6.7 Hz, 1H, H-13), 1.79 (m, 1H, H-17), 1.52 (m, 1H, H-17), 1.66 (s,
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3H, H-20), 1.72 (s, 3H, H-23), 1.38 (d, ] = 6.7 Hz, 3H, H-21), 1.16 (d, ] = 7.0 Hz, 3H, H-19), 0.97 (t,
J=7.4 Hz, 3H, H-18). ®C NMR (125 MHz, CDsOD, §, ppm, J/Hz):200.5 (C, C-9), 192.2 (C, C-11),
177.0 (C, C-15), 173.0 (C, C-4), 171.1 (C, C-2), 164.7 (C, C-7), 155.3 (C, C-14), 138.4 (C, C-5), 113.3
(C, C-3), 112.7 (C, C-12), 83.5 (C, C-10), 73.3 (C, C-8), 60.9 (CHz, C-22), 41.4 (CH, C-16), 29.6 (CH,
C-13), 27.8 (CHz, C-17), 23.6 (CHs, C-20), 21.5 (CHs, C-23), 20.6 (CHs, C-21), 16.8 (CHs, C-19),
11.7 (CHs, C-18).
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6,8-dihydroxy-3-((1E,3E)-penta-1,3-dien-1-yl)isochroman-1-one (6): brown oil; 'H NMR
(600 MHz, Methanol-ds)  6.39 (dd, J=15.3, 10.4 Hz, 1H, H-10), 6.24 (d, ] =2.2 Hz, 1H, H-5), 6.21
(d, J=2.2Hz, 1H, H-7), 6.10 (ddd, ] = 14.9, 10.5, 2.0 Hz, 1H, H-11), 5.83 (dq, /= 13.9, 6.7 Hz, 1H,
H-12), 5.69 (dd, ] = 15.3, 6.8 Hz, 1H, H-9), 5.05 (m, 1H, H-3), 2.96 (dd, ] =7.0, 4.9 Hz, 2H, H-4),
1.77 (d, ] = 6.8 Hz, 3H, H-13). 3C NMR (126 MHz, MeOD) 6 171.4 (C, C-1), 166.4 (C, C-6), 165.6
(C, C-8), 143.1 (C, C-4a), 135.4 (CH, C-10), 133.1 (CH, C-12), 131.6 (CH, C-11), 127.6 (CH, C-9),
108.0 (CH, C-5), 102.3 (CH, C-7), 101.6 (C, C-8a), 80.7 (CH, C-3), 34.4 (CHa, C-4), 18.2 (CHs, C-
13).

L 15000000

I 14000000

- 13000000

I 12000000

| 11000000

- 10000000

9000000

L 8000000

L 7000000

L 6000000
5000000
L 4000000

- 3000000

I L 2000000
I
L 1000000
! ol
\ ]
N ]
: ; . o 2 Lo
@
—
T
5.5 5 , 3.0 2.5 5

L ~1000000

3.0%

18 / 29



D
b
n)
<+ < © - < = © © o ™ © P
- © 0 HW O N 0 o T P < N
N © © 4 O MmN S o o =) B> < ©
E 0 N B L A - =] tr & -
N N NN/ NN I I I
I
I
I
| I
il l “H ' “1 ‘ ‘ ‘
T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

£1 (ppm)

Ls.ox1d

L7.5x10

L7.0x10"7

L6.5x10

L6.0x10"

L5.5x10"

L5.0x10"

La.5x107

L4.0x10

L3.5x10"

L3.0x10"

L2.5x10"

L2.0x10

L1.5x10

L1.ox10"

L5 0x1¢°

0.0

L-5.0x18

germicidin C (7): pale yellow solid; '"H NMR (500 MHz, CDsOD, 6, ppm, J/Hz): 01 5.98 (s,
1H, H-5), 2.48 (q, ] =7.0 Hz, 1H, H-7), 1.66 (m, 1H, H-8), 1.55 (m, 1H, H-8), 1.85 (s, 3H, H-9), 1.20
(d, ] = 6.9 Hz, 3H, H-10), 0.89 (t, | = 7.4 Hz, 3H, H-9). ¥C NMR (125 MHz, CDsOD, 6, ppm,
J/Hz):169.2 (C, C-4), 168.2 (C, C-2), 168.2 (C, C-6), 100.4 (CH, C-5), 98.9 (C, C-3), 40.9 (CH, C-7),

28.5 (CHz, C-8), 18.3 (CHs, C-9), 11.9 (CHs, C-10), 8.2 (CHs, C-11).
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5-hydroxy-2-hydroxymethyl-4H-pyran-4-one (8): yellow solid; "H NMR (500 MHz, DMSO,
o, ppm, J/Hz): 61 8.00 (s, 1H, H-6), 6.34 (s, 1H, H-3), 4.29 (d, ] = 5.5 Hz, 2H, H-1), 9.03 (s, 1H, 5-
OH), 5.66 (s, 1H, 1-OH). *C NMR (125 MHz, DMSO, o, ppm, J/Hz):174.1 (C, C-4), 168.3 (C, C-
2),145.9 (C, C-5), 139.6 (CH, C-6), 110.0 (CH, C-3), 59.7 (CHz, C-1).
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sydowione B (9): brown oil; 'H NMR (500 MHz, DMSO, 6, ppm, J/Hz): 61 3.71 (m, 1H,
H-8), 2.58 (dd, | = 14.0, 8.8 Hz 1H, H-7), 2.44 (dd, | = 14.1, 4.5 Hz 1H, H-7), 1.32 (m, 1H, H-9),
1.46 (ddd, ] =13.1, 7.5, 5.5Hz 1H, H-10), 1.16 (dt, ] = 13.1, 7.6,Hz 1H, H-10), 0.87 (m, 3H, H-12),
0.86 (m, 3H, H-13), 1.88 (s, 3H, H-12), 1.82 (s, 3H, H-13). *C NMR (125 MHz, DMSO, 6, ppm,
J/Hz):165.8 (C, C-5), 164.7 (C, C-4), 156.2 (C, C-6), 108.3 (C, C-5), 96.6 (C, C-3), 71.0 (CH, C-8),
39.0 (CH, C-9), 36.1 (CHz, C-7), 25.6 (CH, C-10), 13.5 (CHs, C-12), 11.8 (CHs, C-11), 10.3 (CHs,
C-13), 9.3 (CHs, C-14).
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paecilpyrone A (10): brown oil; 'TH NMR (500 MHz, CDsOD, 6, ppm, J/Hz): 61 2.68 (q, ] =
6.9 Hz 1H, H-9), 1.76 (dq, ] = 14.5, 7.2 Hz, 1H, H-10), 1.47 (dp, , ] = 14.2, 7.3 Hz, 1H, H-10), 1.14
(d, J=6.9 Hz, 3H, H-12), 0.93 (t, ] = 7.4 Hz 3H, H-11), 1.92 (s, 3H, H-14), 1.94 (s, 3H, H-13). 13C
NMR (125 MHz, CDsOD, o, ppm, J/Hz):210.6 (C, C-8), 169.3 (C, C-5), 168.5 (C, C-3), 153.3 (C, C-
1), 112.8 (C, C-6), 99.3 (C, C-4), 49.5 (CH, C-9), 26.8 (CHz, C-10), 16.1 (CHs, C-12), 10.3 (CHs, C-
14), 9.0 (CHs, C-13).
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phomaligol A (11): yellow oil; 'H NMR (500 MHz, Methanol-ds) 6 5.61 (s, 1H, H-4), 3.89
(s, 3H, H-12), 2.45 (m, 1H, H-8), 1.70 (m, 1H, H-9), 1.64 (s, 3H, H-14), 1.56 (s, 3H, H-13), 1.50 (m,
1H, H-9), 1.13 (d, J=7.0 Hz, 3H, H-11), 0.96 (t, ] = 7.5 Hz, 3H, H-10). ®*C NMR (126 MHz, MeOD)
0202.7 (C, C-1), 194.1 (C, C-5), 177.0 (C, C-7), 176.9 (C, C-3), 100.6 (CH, C-4), 83.3 (C, C-6) 74.1
(C, C-2),57.7 (CHs, C-12), 41.4 (CH, C-8), 27.9 (CH_z, C-9), 24.0 (CHs, C-13), 22.2 (CHs, C-14), 16.8
(CHs, C-11), 11.7 (CHs, C-10).
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vanillic acid (12): white powder; 'TH NMR (500 MHz, Methanol-ds) d 7.55 (m, 2H, H-2, H-
6), 6.84 (d, ] =8.6 Hz, 1H, H-5), 3.88 (d, ] = 1.5 Hz, 3H, H-8). 3C NMR (126 MHz, MeOD) d 170.1
(C, C-7),152.6 (C, C-4), 148.6 (C, C-3), 125.2 (CH, C-6), 123.1 (C, C-1), 115.8 (CH, C-5), 113.7 (CH,
C-2), 56.3 (CH3s, C-8).
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methyl-hydroxyphenylaceta (13): brown oil; 'H NMR (500 MHz, Methanol-ds) 0 7.14 (m,
1H, H-5), 7.12 (m, 1H, H-2") 6.78 (m, 1H, H-6"), 6.77 (m, 1H, H-4"),3.70 (s, 3H, 1-OCH3), 3.64 (s,
2H, H-2). 3C NMR (126 MHz, CDsOD) 6 174.7 (C, C-1), 156.7 (C, C-3'), 132.1 (C, C-1"), 129.4
(CH, C-5"), 122.5 (CH, C-6¢), 120.4 (CH, C-2"), 115.9 (CH, C-4’), 52.3 (CH>, C-2), 36.4 (CH3, 1-
OCH).
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trans-ferulic acid (14): white solid; '"H NMR (500 MHz, CDsOD, 6, ppm, J/Hz): 61 7.58 (d, |
=15.8 Hz 1H, H-7), 7.05 (dd, | = 8.2, 1.8 Hz, 1H, H-6), 6.80 (d, ] = 8.2 Hz, 1H, H-5), 6.31 (d, ] =
15.8 Hz, 1H, H-8), 7.17 (d, J = 1.8 Hz 1H, H-2), 3.88 (s, 3H, 3-OMe). 3C NMR (125 MHz, CDsOD,
o, ppm, J/Hz):171.2 (C, C-9), 150.5 (C, C-4), 149.4 (C, C-3), 146.8 (CH, C-7), 127.8 (C, C-1), 124.0
(CH, C-6), 116.5 (CH, C-5), 116.1 (CH, C-8), 111.7 (CH, C-2), 56.4 (CHs, 3-OMe).
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nicotinic acid (15): pale yellow powder; '"H NMR (500 MHz, CDsOD, 6, ppm, J/Hz): 61 9.14
(s, 1H, H-2), 8.40 (d, 1H, ] = 7.5 Hz, H-5), 7.56 (dd, | = 8.0, 4.8 Hz, 1H, H-5), 8.70 (s, 1H, H-6). 13C
NMR (125 MHz, CDsOD, 6, ppm, J/Hz):168.3 (C, COOH), 151.3 (C, C-2), 129.4 (C, C-3), 139.2
(C, C-4), 125.3 (C, C-5), 1534 (C, C-6).
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7,9-dihydroxy-3-(1H-indol-3-ylmethyl)-8-methoxy-2,3,11,11a-tetrahydro-6H-
pyrazinol[1,2-b]isoquinoline-1,4-dione (16): yellow oil; "H NMR (500 MHz, Methanol-ds) 5 7.48
(d, J=8.0 Hz, 1H, H-10), 7.21 (d, ] = 8.1 Hz, 1H, H-7), 6.92 (s, 1H, H-5), 6.91 (m, 1H, H-8), 6.82 (t,
J=75Hz, 1H, H-9), 5.70 (s, 1H, H-5), 5.18 (d, ] = 16.9 Hz, 1H, H-10"), 4.38 (m, 1H, H-2), 3.81 (d,
J=3.8 Hz, 1H, H-2"), 3.73 (s, 3H, 1-OCH3), 3.49 (m, 1H, H-10"), 3.14 (dd, ] = 14.6, 4.4 Hz, 1H, H-
3),2.27 (dd, ] =159, 3.8 Hz, 1H, H-3'), 0.67 (m, 1H, H-3"). 3C NMR (176 MHz, MeOD) d 168.7
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(C, C-1’), 166.6 (C, C-1), 149.8 (C, C-6), 147.8 (C, C-8'), 137.6 (C, C-7a), 135.1 (C, C-7"), 129.1 (C,
C-10a), 129.0 (C, C-4'), 125.6 (CH, C-5), 122.5 (CH, C-8), 120.1(CH, C-10), 119.7 (CH, C-9), 112.0
(CH, C-7), 111.0 (C, C-9'), 109.1 (C, C-4), 107.4 (CH, C-5'), 60.9 (CHs, 1-OCHs), 57.7 (CH, C-2),
56.6 (CH, C-2’), 41.1 (CHz, C-10"), 33.1 (CHz, C-3'), 31.4 (CHz, C-3).
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