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Figure S1: HRESIMS spectrum of 1 (simplicamides A)
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Figure S2: *H NMR (600 MHz, CDCls) spectrum of 1
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Figure S3: *3C NMR (150 MHz, CDClIs) spectrum of 1

MLMQ

T T T T T T T T T T
230 220 200 190 180 170 160 150 110 130

Coadd

T T T
4.5 4.0 3.5 3.
£2 (ppm)

T
5.0

Figure S4: HSQC spectrum of 1 in CDCls
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Figure S5: HSQC spectrum of 1 in CDCl3z (From dc 10 ppm to dc 45 ppm)
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Figure S6: HSQC spectrum of 1 in CDCls (From dc 15 ppm to dc 65 ppm)
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Figure S7: HSQC spectrum of 1 in CDCI;s (From dc 85 ppm to dc 135 ppm)
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Figure S9: *H-'H COSY spectrum of 1 in CDCl;z (From 61 0.1 ppm to 4 9.0 ppm)
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Figure S11: HMBC spectrum of 1 in CDCls (From Jc 10 ppm to dc 80 ppm)
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Figure S12: HMBC spectrum of 1 it CDCls (From Jc 15 ppm to dc 85 ppm)
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Figure S13: HMBC spectrum of 1 in CDCl; (From Jc 100 ppm to dc 220 ppm)
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Figure S14: HMBC spectrum of 1 in CDCls (From dc 90 ppm to dc 230 ppm)
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Figure S15: NOESY spectrum of 1 in CDCl3
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FDLA derivative of D-Pro  — FDLA

FDLA derivative of L-Pro  — —— FDLA

FDLA derivative of compound 1 —— FDLA

Co-injection of FDLA derivative of L- ——— FDLA
PRO and compound 1

T

Figure S17: HPLC Analysis of D/L-FDLA Derivatives of 1

(The tr for the FDLA and FDLA derivatives of the standard D-Pro, L-Pro and 1 were 24.8, 22.9, 19.4
and 19.4 min, respectively.)
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Figure S18: HRESIMS spectrum of 2 (simplicamides B)
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Figure S19: *H NMR (600 MHz, DMSO-ds) spectrum of 2
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Figure S20: **C NMR (151 MHz, DMSO-ds) spectrum of 2
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Figure S21: HSQC spectrum of 2 in DMSO-ds
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Figure S22: HSQC spectrum of 2 in DMSO-ds (From dc 22 ppm to dc 64 ppm)
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Figure S25: H-tH COSY spectrum of 2 in DMSO-ds (From Ji 1.0 ppm to 617.5 ppm)
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Figure S26: HMBC spectrum of 2 in DMSO-ds
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Figure S27: HMBC spectrum of 2 in DMSO-ds (From dc 25 ppm to dc 75 ppm)
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Figure S29: HMBC spectrum of 2 in DMSO-ds (From ¢ 100 ppm to dc 210 ppm)
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Figure S30: *H NMR (600 MHz, CDCls) spectrum of 2
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Figure S31: 3C NMR (150 MHz, CDClIs) spectrum of 2
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Figure S32: HSQC spectrum of 2 in CDCl;
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Figure S33: H-tH COSY spectrum of 2 in CDCls
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Figure S34: HMBC spectrum of 2 in CDCl;
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Figure S35: HMBC spectrum of 2 in CDCl; (From Jc 117 ppm to dc 134 ppm)
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Figure S36: Phylogenetic tree of Penicillium simplicissimum GZWMJZ-1612

© 2025 ACG Publications. All rights reserved.

21



® Substances search for drawn structure

B References~ I Reactions=  m Suppliers Ii. m N
Structure Match Filtering: Similarity:3 Selected~ X Number of Components: 1 X Clear All Filters
As Drawn (0)
7 Results Sort: Relevance » Vi
Substructure (0) 7 96 sas
Similarity (60K) 1392300-54-7 Key Physical Properties Value Condition
Maolecular Weight 431.53 -
Chemscape Analysis
Boiling Point (Predicted) 680.177+55.00 °C Press: 760.00 Torr
Visuall I truct
.|su.a Y explore structure Density (Predicted) 1.342:0.10 gfcrnj Temp: 25 °C; Press: 760 Torr
similarity with a powerful new
tool Absolute serenchemistry sawn, Rotation (+)
ool. pKa (Predicted) 17.3660.60 Most Acidic Temp: 25 °C
Learn more about Chemscape. CagHagN303
§ ) (3as.16a5)-3.3a.9.12,16.16a-Hexahydro-8.8,
i G e A 12,12-tetramethyl-1H-pyrano[3,2-flpyrrolo
Filter Behavior [1",2"4',5pyrazino[1'.2":1,2]azocing[5,4-b]
indole-4,17(2H,8H)-dione
Reference
~ Search Within Results
~ Similarity 2 94 ee»
95-98 (1) 1391935-52-6 Key Physical Properties Value Condition
94 (3
9034 3) Molecular Weight 435.56 -
85-89 (3) y
8084 (50) L?" Boiling Point (Predicted) 662.407+55.00 °C Press: 760.00 Torr
75-79 (80) Density (Predicted) 1.300+0.10 gfcrnj Temp: 25 °C; Press: 760 Torr
—— Absolute serenchemistry sawn, Rotation (+) o e I e
Figure S37: SciFinder report for 1
® Substances search for drawn structure
@ References [ Reactions~  'w Suppliers = Ii. = N
Structure Match Filtering: Similarity:3 Selected~ % Number of Components: 1 X Clear All Filters
As Drawn (0)
7 Results Sort: Relevance =  V
Substructure (0) 1 95 see
larity (57K) 1392300-54-7 Key Physical Properties Value Condition
. Molecular Weight 431.53 -
Chemscape Analysis
Boiling Point (Predicted) 680.177+55.00 °C Press: 760.00 Torr
Visuall I truct:
A Density (Predicted) 1.342+0.10 g/em? Temp: 25 °C; Press: 760 Torr
similarity with a powerful new
tool Absolute stereochemistry shown, Rotation (+)
ool. pKa (Predicted) 17.36620.60 Most Acidic Temp: 25 °C
Learn more about Chemscape. CagHagNs03
§ ) (3a5,16a5)-3,3a,9,12,16,16a-Hexahydro-8,8,
Create Chemscape Analysis 12,12-tetramethyl-14-pyrano[3.2-flpyrrolo
Filter Behavior [1",2":4' 5 pyrazino[1',2":1,2]azocine[5,4-b]
indole-4,17(2H,8H)-dione
Filter by Exclude ®
Reference
v search Within Results
~ Similarity 2 95 wss
95-98 (2) 1392300-53-6 Key Physical Properties Value Condition
90-542) Molecular Weight 429,51 -
85-89(3)
80-84(36) Boiling Point (Predicted) 715.370160.00 °C Press: 760.00 Torr
7579 (77) Density (Predicted) 1.367£0.10 g/em? Temp: 25 °C; Press: 760 Torr
Absolute stereochemistry shown, Rotation (+)
View All nKa (Predicted) 17.349+0.60 Most Acidic Temn: 25 °C

Figure S38: SciFinder report for 2

© 2025 ACG Publications. All rights reserved.

22



Apparatus and Reagents

Optical rotations were measured on an AUTOPOL1 polarimeter. UV absorbances were measured
on a Beckman DU 640 spectrophotometer. IR spectra were measured as a thin film on a KBr disk using
an Anton Paar MCP5100 spectrophotometer. tH, $3C, HSQC, HMBC, COSY, and NOESY NMR spectra
were carried out on a Bruker-600MHz spectrometer with tetramethylsilane as the internal standard.
HRESIMS data were obtained using a Waters Xevo TQS and Agilent Technologies 6530 Accurate-
MassQ-TOF LC/MS. A binary gradient Hitachi Primaide HPLC system with an evaporative light
scattering detector and a 1430 diode array detector were used for purifications with an ODS column
(YMC-Pack ODS-A 5 um, 250 x 10 mm). TLC was performed on plates precoated with silica gel GFzs4
(10 — 40 pm).

Marfey’s method*:

This experiment was conducted according to the marfey’s method as reported in the literature.
compound 1 (0.5 mg) and 1 mL of 6 M HCI was mixed and sealed into a 2 mL pressure-resistant bottle.
The mixture was stirred and reacted at 110 °C in an oil bath for 12 h to complete the hydrolysis. After
cooling to room temperature, the reaction solution was taken out and evaporated to dryness. The dried
mixture was dissolved in 100 uL of ddH>0, and 40 pL of 1 M NaHCOs3 and 100 pL of 25 mM Na-(5-
fluoro-2,4-dinitrophenyl)-L-leucinamide (L-FDLA) acetone solution were added. The reaction was
placed in a water bath at 40 °C for 1 hour with no light. Then 20 puL of 2 M HCI was added to terminate
the reaction, and then taken out and evaporated to dryness. L-proline and D-proline were separately
derivatized with L-FDLA reagent in the same procedure. Finally, the derivatives of compound 1, L-Pro
and D-Pro were analyzed by HPLC analysis with C18 column ( YMC-Pack ODS-A, 4.6 x 250 mm, 5
um, 1 mL/min) with linear gradient of acetonitrile MeCN (A) - 0.5%o trifluoroacetic acid H.O (B), The
gradient was 0 - 40 min 30 - 60% (A), 40 - 45 min 100% (A). The retention times of compound 1, L-
Pro and D-Pro derivatives were 19.4 min, 19.4 min and 22.9 min, respectively.

Oxygen radical absorbance capacity (ORAC) assay*?

The anti-oxidative activity of compounds was evaluated by ORAC assay that was carried out
mainly by using 2,2'-azobis(2-amidinopropane) dihydrochloride (AAPH, 153.0 uM), fluorescein (FL,
81.6 nM), testing compounds, and trolox as a positive control, all of which were dissolved in phosphate
buffer solution (PBS, 75 mM, pH 7.4). The concentrations were 6.25 uM for all the tested compounds.
In short, each 25 pL of testing compounds, blank (PBS), negative (PBS) and trolox, and 150 uL of FL
were added in each well and incubated at 37 oC for 10 min. Each 25 pL of AAPH was then added to the
testing compounds, blank and trolox groups, and 25 pL of PBS was added to the negative group.
Fluorescence intensity of each well was measured one time every one min for 90 cycles using a
Fluoroskan Ascent FL plate-reader (Thermo Scientific Varioskan LUX) at excitation of A 485 nm and
emission of 1 530 nm. The relative fluorescence intensity f was equaled to the ratio of the absolute
fluorescence reading to the initial fluorescence reading, and the net area under curve (AUC) was
obtained by subtracting the AUC of the blank from that of the compound. The AUC was calculated as
05+ fl+..fi+.. +f89+0.5%f90, in which fi means the ratio of fluorescence reading at time i to the
initial fluorescence reading. The final ORAC values were calculated as micromole per liter of trolox
equivalents per micromole per liter of the compound (uM TE/uM) by using a regression equation
between the trolox concentration and the net area under the FL decay curve. That is, the relative ORAC
value = (AUCcompound — AUChlank) / (AUCrtrolox — AUCplank).

DPPH radical-scavenging assay 2%

The experiment was set to five groups, that is blank (methanol, MeOH), sample (mix compound
and DPPH solution), background (pure compound solution), negative (pure DPPH solution) and positive
(L-ascorbic acid (VC) and DPPH solution) controls. DPPH (0.15 mM), compounds (1-100 uM) and VC
(1-100 uM) in the following procedures all were dissolved in MeOH. Each 160 uL of MeOH was placed
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in negative control and blank groups, while each 160 pL of testing compounds or VC was placed in
sample and background groups. Then, MeOH (each 40 plL) was respectively added to blank and
background groups, while 40 uL. of DPPH was respectively added to negative, positive and sample
controls. After 30 min incubation in the dark at rt, the decrease in DPPH radical concentration was
monitored by measuring the absorbance at A 517 nm with a microplate reader (Multiscan Spectrum,
Thermo Scientific Varioskan LUX). The DPPH radical-scavenging rate was calculated as:

Scavenging rate (%) = [(Anegative — Ablank) — (Asample — Abackground)] / (Anegative — Ablank) x
100%

The ICs (half maximal inhibitory concentration) values of compounds and VVC were calculated by SPSS
(Statistical Package for the Social Sciences) software from the radical scavenging rates at the final
concentrations of 100, 50, 10, 5, and 1 uM.

a-glucosidase inhibitory activity assay**

The inhibitory activities of compounds 1-2 against a-glucosidase derived from Saccharomyces
cerevisiae were evaluated using a previously reported method. The testing compounds were initially
dissolved in dimethyl sulfoxide (DMSO) to create a stock solution at a concentration of 10 mM, which
was then diluted in phosphate buffer solution (PBS, pH 6.8). The a-glucosidase enzyme (2.0 U/mL,
Sigma), 4-nitrophenyl-a-D-glucopyranoside (PNPG, 2.5 mM, Macklin), sodium carbonate (Na,CQOs, 0.2
M), and acarbose (2.5 mg/mL, Sigma) were directly dissolved in PBS for the assay. In a 96-well
microplate, 20 pL of the compound solutions and acarbose were mixed with 20 pL of a-glucosidase and
60 uL of PBS, serving as the drug and positive control groups, respectively. Pure PBS solution was
utilized as the blank group. Following a 15-minute incubation at 37 °C, 20 puL of PNPG solution was
added to each well in the testing groups, and the mixtures were further incubated at 37 °C for an
additional 30 minutes. To terminate the reaction, 80 uL of Na,COjs solution was subsequently added to
each well. The absorbance was then measured using a microplate reader (Multiscan Spectrum, Thermo
Scientific Varioskan LUX) at a wavelength of 405 nm. The inhibitory rate was calculated as [1 —
(Adrug/ Aviank)] %X 100%. The 1Cso values for the compounds were determined using SPSS software, based
on the inhibitory rates recorded at final concentrations of 500, 250, 50, 25, 5, 1, and 0.2 uM.

*Stable conformers for ECD calculation of compound 2

No. Energy (kcal/mol) Conformers %?;:ﬁg&%nnn
8"
2 4
2 -1472.193793 4)%&, 35 100%
27 Py o 9’
09 Ye %9
29,
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