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(#)-Talapyrones A-F (1-6), six pairs of dimeric polyketide enantiomers featuring unusual
6/6/6 and 6/6/6/5 ring systems, were isolated from the fungus Talaromyces adpressus. Their
structures were determined by spectroscopic analysis and HR-ESI-MS data, and their abso-
lute configurations were elucidated using a modified Mosher’s method and electronic circular
dichroism (ECD) calculations. (+)-Talapyrones A-F (1-6) possess a 6/6/6 tricyclic skeleton,
presumably formed through a Michael addition reaction between one molecule of a-pyrone
derivative and one molecule of Cg poly-f-keto chain. In addition, compounds 2/3 and 4/5 are
two pairs of C-18 epimers, respectively. Putative biosynthetic pathways of 1-6 were dis-

1. Introduction

Polyketides, mainly isolated from plants and microbes, are a
large class of natural products exhibiting diverse structural char-
acteristics and significant bioactivities. Among them, pyrone de-
rivatives represent a notable category of polyketides ", which
have been reported to exhibit various biological properties, such
as cytotoxic, antioxidant, and antibacterial effects ! Their struc-
tural diversity and biological activities make them particularly
valuable in pharmaceutical applications °, as exemplified by ino-
scavin A, a pyrone compound isolated from the Sanghuangporus
vaninii. Inoscavin A exerted its antitumor activity in an HT-29
colon cancer cell xenograft mouse model, indicating its potential
as a therapeutic compound for colon cancer treatment °. Structur-
ally, these fungal pyrone derivatives are mainly derived from
polyketide pathways under the catalysis of polyketide synthases
(PKSs), followed by structural modifications involving addition,
enolization, and oxidation .

In recent years, polyketides have emerged as both a primary
research focus and one of the predominant metabolite types in
Talaromyces “". Species of Talaromyces are known to produce
terpenoids "*'°, polyketides "/, steroids '*'°, and diverse structur-
al compounds “**, some of which show antibacterial, antiviral,

* Corresponding author.
E-mail addresses: chenchuanmei@hust.edu.cn (C. Chen); zhangyh@mails.
tjmu.edu.cn (Y. Zhang); zhuhucheng@hust.edu.cn (H. Zhu)
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NO inhibitory, and anti-inflammatory activities "> '* ***’. These
findings have significantly motivated our investigation into struc-
turally unique and bioactive metabolites from the genus of
Talaromyces.

A chemical investigation of T. adpressus led to the isolation
and identification of six pairs of dimeric polyketide enantiomers,
(#)-talapyrones A-F (1-6), which represent the first examples of
dimeric a-pyrone polyketides possess unexpected 6/6/6 and
6/6/6/5 ring systems (Fig. 1). This paper details the isolation,
structural elucidation, plausible biogenetic pathway, and bio-
activity evaluation of these compounds.

2. Results and discussion

(+)-Talapyrone A (1) was isolated as a colorless oil. High-res-
olution electrospray ionization mass spectrometry (HR-ESI-MS)
established its molecular formula as C;gH,,0, based on [M + Na]"
ion at m/z 357.1327 (Calcd. for C;gH;,04Na, 357.1314), corres-
ponding to eight degrees of unsaturation. The infrared (IR) spec-
trum of 1 revealed the presence of hydroxyl (3429 cm™) and car-
bonyl (1699 cm™) groups. The 1D nuclear magnetic resonance
(NMR) (Table 1) and heteronuclear single quantum coherence
(HSQC) spectra of 1 revealed 18 carbon resonances, including
two methyls [6y 1.73, 6¢ 9.4; 6y 1.00, 6¢ 14.2], one methoxy group
(6y 3.91, 8¢ 57.3), and five methylenes, one of which was oxygen-
ated (dy 3.86/3.41, 5. 58.8). Two methine carbons were identi-
fied, including one olefinic (6y 5.60, 6. 88.6). Eight nonproton-
ated carbons were observed, including one conjugated ketone

Copyright © 2025, China Pharmaceutical University. Published by Elsevier B.V. All rights reserved.
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Fig. 1 Structures of 1-6.

carbonyl (6c 194.1), one conjugated ester carbonyl (6; 166.9),
and six olefinic/aromatic carbons (6. 88.6, 109.0, 110.1, 157.2,
171.4, and 172.2). Of the eight degrees of unsaturation, five
are accounted for by three double bonds and two carbonyl
groups. The remaining three degrees necessitate a tricyclic
framework to fully satisfy the molecular unsaturation, thereby
supporting the presence of a compact polycyclic core structure in
compound 1.

The UV absorption at 282 nm and IR absorptions at 1699 and
1568 cm ™" indicated the presence of an a-pyrone moiety “**’. Het-
eronuclear multiple bond correlations (HMBCs) (Fig. 2) from H-3
to C-2, C-4, and C-5, and from H,-6 to C-4, C-5, and C-10, along
with these characteristic chemical shifts, established the struc-
ture of an a-pyrone (ring A) in 1. In addition, HMBCs from H-7 to
C-8 and C-15, from Me-16 to C-13, C-14, and C-15, H,-17 to C-13
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and C-14, together with the "H-"H COSY cross-peaks (Fig. 2) of H,-
17/H,-18/Me-19, confirmed the presence of a y-pyrone (ring C).
Furthermore, the '"H-'H correlation spectroscopy (COSY) cross-
peaks of H,-6/H-7, as well as HMBCs from H,-6 and H,-9 to C-5, C-
7, C-8, and C-10, H,-11 to C-7, C-8, and C-9, revealed the connec-
tion between rings A and C via C-6 and C-9, enabling the assenbly
of ring B. Thus, the planar structure of 1 with a novel tricyclic
6/6/6 carbon skeleton was elucidated.

The relative configuration of 1 was deduced by analysis of its
nuclear Overhauser effect spectroscopy (NOESY) spectrum.
NOESY correlations (Fig. 3) of H,-11/H-6b, H-7/H-6a, and H-7 /H-
9b indicated the trans relationship of CH,-11 and H-7. The optic-
al rotation data (close to zero) along with the undetectable Cot-
ton effect in the ECD spectrum, suggested the racemic feature of
1. Subsequently, chiral resolution of 1 was successfully per-
formed to obtain (+)-1 and (-)-1, in a ratio of approximately 1:1,
on a chiral column eluting with MeCN-H,0 (37:63, V/V) (Fig. S1).
The absolute configurations of (+)-1 and (-)-1 were established
as 7R,8R and 78,88, respectively, through comparison of their ex-
perimental ECD spectra with calculated curves (Fig. 4).

(#)-Talapyrone B (2) was isolated as a white powder. Its mo-
lecular formula, C;gH,,07, was established by HR-ESI-MS based
on an [M + Na]® ion at m/z 373.1263 (Calcd. for C;gH,,0,Na,
373.1263), indicating eight degrees of unsaturation. A comparis-
on of the 'H and C NMR data (Table 1) of 2 with those of 1 re-
vealed a high degree of structural similarity, except for the re-
placement of a methylene group with an oxygenated methine (¢
65.0). This substitution, together with the additional oxygen atom
in the molecular formula, supported the presence of an extra hy-
droxyl group in 2. The 'H-'H COSY cross-peaks of H,-17/H-
18/Me-19 and the HMBCs from H,-17 to C-13, C-14, C-18, and C-
19 established the position of the hydroxyl group at C-18.

(¥)-Talapyrone C (3) displayed the same molecular formula
of C;1gH,,07 as that of 2, as shown by its HR-ESI-MS data with an
[M + Na] ion at m/z 373.1263 (Calcd. for C;gH,,0,Na, 373.1263).
The 'H and "*C NMR data (Table 1) of 3 closely resembled those
of 2, with the only difference being minor downfield shifts at C-17
(Ad¢ +0.6), C-18 (AS¢ +0.6), and C-19 (Ad. +0.5), suggesting epi-
merization at the C-18 stereocenter.

The relative configurations of compounds 2 and 3 were de-
termined by NOESY experiments, which exhibited key correla-
tions consistent with those observed in 1 (Fig. 3), including H,-
11/H-6b, H-7/H-6a, and H-7/H-9b. To resolve their absolute con-
figurations, racemic 2 and 3 were subjected to chiral HPLC, yield-

= 'H-'H COSY

/7 ™\ HMBC

Fig.2 Key 'H-"H COSY and HMBC correlations of compounds 1-6.

Fig. 3 Key NOESY correlations of compounds 1-6.
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ing (+)-2, (-)-2, (+)-3, and (-)-3 (Figs. S2 and S3). Subsequently,
a modified Mosher’s method was conducted to determine the ab-
solute configuration of C-18 of (-)-3, and the significant Ady val-
ues (Ady = Os.MmTpPA-ester — OR-MTPA-ester) ODServed for protons adja-
cent to C-18 (Fig. 5) supported an R-configuration at this center,

—— Explt. ECD of (+)-2
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based on modified Mosher’s method criteria *'. Therefore, their
absolute configurations were finally elucidated as 7R,8R,18R for
(+)-2, 75,8S,18S for (-)-2, 7R,8R,18S for (+)-3, and 75,8S,18R for
(-)-3 by comparing the experimental and calculated ECD spectra
(Fig. 4), respectively.

—— Explt. ECD of (+)-4

— Explt. ECD of (+)-1 — Explt ECDof (7)-2 —— Explt. ECD of ()4 — Explt. ECD of (+)-6
—— Explt. ECD of (-)-1 — Explt. ECD of (+)-3 —— Explt. ECD of (+)-5 | — Explt. ECD of (-)}-6
—— Explt. ECD of (-)-3 Y |
10 ~ 10 25 —— Explt. ECD of (-)-5 10 - Calcd. ECD of (16
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£ : - £ s £ 0 £
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Fig. 4 Experimental and calculated ECD spectra of compounds 1-6.
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)
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RO AJ(S—R) <0

Fig. 5 Ay (5_g) values for the (R)- and (S)-MTPA esters of compounds (-)-3 and
(+)-5.

(¢)-Talapyrone D (4) was obtained as a colorless oil. Its mo-
lecular formula, C;9H,,0g, was deduced from its HR-ESI-MS data
with an [M + Na]" ion at m/z 399.1063 (Calcd. for C;9H,,0gNa,
399.1056), corresponding to 10 degrees of unsaturation. A com-
parison of the "H and "*C NMR data (Table 1) of 4 and 2 revealed
that 4 differed from 2 in the replacement of the methine group
(CH-7) in 2 by a quaternary carbon (¢ 53.5) and the presence of
an additional ester carbonyl C-20 (8¢ 173.3) at C-7, as confirmed
by the HMBC correlations (Fig. 2) from H,-6 to C-7 and C-20. The
key HMBC from H,-11 to C-20 suggested the presence of a five-
membered lactone unit (ring D).

(¢)-Talapyrone E (5) displayed the same molecular formula
of C19H,(0g as 4, as evidenced by its HR-ESI-MS data with an [M +
Na]" ion at m/z 399.1053 (Calcd. for C;9H,,0gNa, 399.1056). Ana-
lysis of the 'H NMR data (Table 1) revealed that the only differ-
ences between compounds 4 and 5 were the chemical shifts of C-
17 (ASc +0.4) and C-18 (Aé¢ +0.3), suggesting that 4 and 5 were a
pair of C-18 epimers.

The bonds of C-7/C-20 and C-8/C-11 of 4 and 5 were cofacial
due to the presence of the ring D; however, the relative configura-
tion of C-18 could not be determined by the NOESY spectrum.
Based on their optical rotation values (close to zero) and the ab-
sence of Cotton effects in their ECD spectra, 4 and 5 were determ-
ined to be racemates. Subsequently, 4 and 5 were successfully
separated by chiral high-performance liquid chromatography
(HPLC) (Figs. S4 and S5). Finally, the absolute configuration of C-
18 of (+)-5 was defined as R by a modified Mosher’s method (Fig.
5). A comparison between the calculated and experimental ECD
curves (Fig. 4) enabled the final elucidation of their absolute con-
figurations as 75,8S,18S for (+)-4, 7R,8R,18R for (-)-4, 75,85,18R
for (+)-5, and 7R,8R,18S for (-)-5, respectively.

(¥)-Talapyrone F (6) was afforded as a colorless oil. Its mo-

934

lecular formula was determined to be C;9H,,0g on the basis of the
HR-ESI-MS data with an [M + Na]" ion at m/z 401.1229 (Calcd. for
Cy9H;,0gNa, 401.1212), corresponding to nine degrees of unsat-
uration. A comparison of the NMR data (Table 1) of 6 with those
of 1 implied that they possessed a similar structure. However, the
double bond A™" in ring C was reduced, which was confirmed by
the "H-"H COSY cross-peaks (Fig. 2) of H-14/H;-16 and the HM-
BCs (Fig. 2) from H,-17 to C-13 and C-14. Furthermore, the HM-
BCs from H,-11 to C-13 combined with the chemical shift of C-13
(8¢ 110.0) suggested the presence of a hemiketal group. In addi-
tion, the HMBCs from H,-17, H,-18, and 19-OMe to C-19 estab-
lished the side chain. Thus, the planar structure of 6 was elucid-
ated, featuring a novel tetracyclic 6/6/6/5-fused architecture.
The NOESY interactions (Fig. 3) between H-7/H-14, H-7/H-6a,
and H-7/H-9a indicated that these protons were cofacial and as-
signed to the f-orientation, while the cross-peaks between H-
6b/H-11a and H-9b/H-11b indicated the a-orientation of the eth-
er ring between C-11 and C-13. Chiral HPLC separation of 6 yiel-
ded optically pure compounds (+)-6 and (-)-6 (Fig. S6), with ab-
solute configurations determined by ECD calculations (Fig. 4) as
7R,8R,135,14R and 7S,85,13R,14S, respectively.

Compounds 1-6 were a series of novel dimeric polyketide
enantiomers featuring 6/6/6 and 6/6/6/5 ring systems. Their ra-
tional biosynthetic pathways are illustrated in Scheme 1. The pro-
posed precursors i, and i, are formed via the polyketide pathway
originating from acetyl-CoA and malonyl-CoA through Claisen re-
action, cyclization, methylation, and hydroxylation. Subseque-
ntly, intermediates i, and i}, experienced Michael addition and vi-
tal aldol reactions to generate the key intermediate ii. A hemi-
acetal iii formed when C-8-OH attacks the carbonyl in ii. The A™"*
double bond developed through dehydration to afford iv. After
decarboxylation, compounds 2 and 3 were produced, which then
underwent reduction at C-18 to produce 1. Compounds 4 and 5
are derived from iv through intramolecular esterification. Altern-
atively, intermediate iii underwent sequential intramolecular
etherification, oxidation, decarboxylation, and esterification to
yield compound 6.

In the bioactivity assays, compounds 1-6 were evaluated for
in vitro cytotoxicity and immunosuppressive activity according to
previously reported methods ****; however, none exhibited signi-
ficant activities. In addition, all isolates were tested for the anti-
lipid-accumulation activities using free fatty acid (FFA)-induced
HepG2 cells by Oil Red O (ORO) staining assay (Fig. S7).

3. Experimental

3.1. General experimental procedures

Optical rotations were measured on a PerkinElmer 341 po-
larimeter (Rudolph Research Analytical, Hackettstown, NJ, USA)
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Table 1 'H NMR (400 MHz) and **C (100 MHz) data for compounds 1-6 (J in Hz).
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1° 2" 3’ 4° 5° 6
No.
Sy 8¢ Sy 8¢ Sy 8¢ Sy 8¢ Sy 8¢ Sy 8¢
2 166.9 162.9 163.0 165.9 165.9 162.7
3 5.60's 88.6 5.59s 87.6 5.60s 87.6 5.59s 89.0 5595 89.0 5.60's 87.7
4 172.2 169.5 169.6 171.1 171.2 169.5
5 109.0 106.5 106.5 106.7 106.7 106.1
6a 2.98m 2.74dd (17.5, 6.3) 2.74dd (17.5, 6.3) 3.67d(17.8) 3.67d(17.4) 2.69 dd (17.7, 6.0)
19.5 18.2 18.2 23.7 23.7 18.6
6b 2.22m 2.07 dd (17.5,11.6) 2.07 dd (17.5,11.6) 2.60d (17.8) 2.55d (17.4) 2.27dd (17.7,11.1)
7 3.17m 457 3.16m 43.8 3.17m 439 53,5 53.6 297dd(11.1,6.0) 49.4
8 82.4 81.1 81.2 86.0 86.3 80.3
9a 321m 3.06d (17.3) 3.07d (17.2) 331m
36.4 34.8 34.8 3.14dd(6.8,2.0) 31.2 3.17m 30.6 34.2
9b 2.94m 2.87d (17.3) 2.87d (17.2) 2.78d (17.4)
10 157.2 155.5 155.5 155.4 155.5 154.5
11a  3.86d(12.4) 3.70 m 3.74 dd (13.9, 4.2) 4.65d (10.3) 4.64d (10.4) 3.82d (8.0)
58.8 56.4 56.6 74.4 74.7 71.5
11b  3.41d(12.4) 3.19m 3.22m 448 d (10.3) 450 d (10.4) 3.43d (8.0)
13 171.4 166.4 166.1 169.9 169.8 110.0
14 110.1 109.3 110.0 111.4 1119 2.82dd(6.914) 525
15 194.1 191.3 191.3 184.7 184.6 205.5
16 1.73s 9.4 1.65s 9.2 1.66s 9.4 1.78s 10.0 1.78s 10.0 0.97 d (6.8) 8.5
17a 2.46 dd (13.3,5.7) 2.55 dd (14.0, 7.5) 2.65 dd (14.0, 8.7)
2.37m 35.2 41.7 41.1 2.54m 43.0 42.6 2.42m 27.3
17b 2.30dd (13.3,7.6) 2.32dd (14.0, 5.2) 2.41 dd (14.0, 4.5)
18 1.68q(7.5) 21.1 3.95m 65.0 4.03q(6.3) 64.4 4.09dd(6.2,1.3) 66.6 412m 66.3 2.07 m 29.1
19 1.00t(74) 142 1.14d (6.2) 23.6 1.13d (6.2) 23.1 1.24d (6.2) 24.0 1.24d (6.2) 23.9 173.1
20 173.3 173.4
4-0CH;  391s 57.3 3.84s 56.7 3.84s 56.7 391s 57.5 391s 57.5 3.84s 56.7

“ Recorded in CD;0D; ” Recorded in DMSO-d.

with sodium light (A,,,, = 589 nm). UV spectra were recorded on a
SolidSpec-3700 spectrophotometer (Shimadzu, Kyoto, Japan) us-
ing CH30H. ECD spectra were determined on a Jasco 810 spectro-
meter (JASCO, Tokyo, Japan). IR spectra were collected from a
Nicolet iS50R FT-IR spectrophotometer (Thermo Scientific,
Waltham, US) with KBr pellets. 1D (‘H, **C, and DEPT) and 2D
(HSQC, HMBC, "H-"H COSY and NOESY) NMR spectra were recor-
ded using a Bruker AM-400 NMR spectrometer (Bruker, Karls-
ruhe, Germany) with CD;0D and DMSO as solvents. HR-ESI-MS
data were obtained using a Bruker microOTOF II spectrometer
(Bruker, Karlsruhe, Germany). Silica gel (200-300 mesh; Qing-
dao Marine Chemical, Inc., China), Sephadex LH-20 (Merck,
Darmstadt, Germany), and Lichroprep RP-C;g gel (40-63 um,
Merck, Darmstadt, Germany), were applied for column chromato-
graphy (CC). An Agilent 1220 with a UV detector using an RP-C;g
column (5 um, 10 mm x 250 mm, Welch Ultimate XB-C;g) was ap-
plied for semi-preparative HPLC. Silica gel 60 F,5, and RP-Cyg Fy54
plates were applied for TLC detection, and spots were visualized
by spraying heated silica gel plates with 10% H,S0O, in EtOH.

3.2. Fungal material

The fungal strain Talaromyces adpressus was isolated from
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sediment samples collected in Hainan Province, China. Taxonom-
ic identification was confirmed through a combination of mor-
phological characterization and internal transcribed spacer (ITS)
region sequencing of ribosomal DNA (GenBank No. MZ373307).
The authenticated strain has been deposited in the culture collec-
tion of the School of Pharmacy, Tongji Medical College, Huazhong
University of Science and Technology.

3.3. Extraction and isolation

The strain T. adpressus was cultivated on potato dextrose
agar (PDA) plates at 28 °C for 4 d. The resulting mycelial mats
were cut into small cubes (0.3 cm x 0.3 cm x 0.3 cm) and inocu-
lated into 300 sterilized Erlenmeyer flasks (1 L), each containing
200 g of rice and 200 mL of distilled water. The flasks were incub-
ated for 30 d at 28 °C. The rice cultures were extracted with
EtOAc at room temperature (10 x). The combined organic phases
were concentrated under reduced pressure to yield 500 g of
crude extract. This extract was subjected to silica gel CC, eluted
with a petroleum ether/EtOAc gradient (10:1 to 1:1, V/V), af-
fording four major fractions (A-D). Fraction D (80 g) was further
purified using ODS CC with a MeOH/H,0 gradient (20:80-
100:0), yielding nine subfractions (D1-D9). Fraction D2 (4.2 g)
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was further refined by Sephadex LH-20 CC and isostatically
eluted with MeOH, affording fractions D2.1-D2.3. Subsequent
separation of D2.2 (1.6 g) using a CH,Cl,/MeOH gradient
(70:1-20:1) produced six fractions D2.2.1-D2.2.6. Additionally,
fraction D2.2.4 (96.0 mg) was further separated via semiprepar-
ative HPLC with MeCN/H,0 (22:78, V/V, 2.0 mL-min™") to pro-
duce compound 4 (3.2 mg, tg 50 min) and 5 (5.8 mg, tz 60 min).
Compound 4 was separated by chiralpak IA column eluted with
hexane/2-propanol (86:14, V/V, 2.0 mL-min™") to give (+)-4 (1.3
mg, tg 32.5 min) and (-)-4 (1.5 mg, tz 28.5 min). Compound 5
was separated by chiralpak IA column eluted with hexane/2-pro-
panol (81:19, V/V, 2.0 mL-min™") to give (+)-5 (3.1 mg, t; 31.0
min) and (-)-5 (2.5 mg, tg 13.0 min). Fraction D2.2.5 (170.0 mg)
was further separated via semipreparative HPLC with MeOH/H,0
(40:60, V/V, 2.0 mL-min~") to produce compound 2 (5.5 mg, t; 28
min). Compound 2 was separated by chiralpak IA column eluted
with MeCN/H,0 (18.5:81.5, V/V, 1.0 mL-min™) to give (+)-2 (2.5
mg, tg 9.0 min) and (-)-2 (2.8 mg, tz 12.0 min). Fraction D3 (2.0
g) was further refined by Sephadex LH-20 CC and isostatically
eluted with MeOH to obtain fractions D3.1-D3.3. Then, fraction
D3.1 (950.0 mg) was further separated with CH,Cl,/MeOH
(70:1-20:1) to give fractions D3.1.1-D3.1.8. Fraction D3.1.5
(68.0 mg) was further separated via semipreparative HPLC with
MeCN/H,0 (23:77, V/V, 2.0 mL-min™") to produce compound 3
(10.9 mg, tg 25 min). Compound 3 was separated by chiralpak IA
column eluted with MeCN/H,0 (20:80, V/V, 1.0 mL-min™") to
give (+)-3 (3.0 mg, tg 22.5 min) and (-)-3 (3.8 mg, tg 40.0 min).
Additionally, fraction D3.2 (350.0 mg) was further separated with
CH,Cl,/MeOH (70:1-20:1) to give fractions D3.2.1-D3.2.4. Frac-
tion D3.2.4 (68.0 mg) was further separated via semipreparative
HPLC with MeOH/H,0 (53:47, V/V, 2.0 mL-min™") to produce
compound 6 (4.6 mg, tz 28 min). Compound 6 was separated by
chiralpak IA column eluted with MeCN/H,0 (40:60, V/V, 1.0
mL-min~") to give (+)-6 (2.4 mg, tg 14.0 min) and (-)-6 (1.8 mg, t5
17.5 min). Fraction D4 (1.3 g) was fractionated by silica gel-
column chromatography (CC) eluted with CH,Cl,/MeOH system
(500:1-30:1) to give fractions D4.1-D4.16 by the TLC analysis.
Then, fraction D4.7 (61.2 mg) was further repeated semiprepar-
ative HPLC with MeOH/H,0 (55:45, V/V, 2.0 mL-min™") to obtain
compound 1 (5.2 mg, tzg 38 min). Compound 1 was separated by
chiralpak IA column eluted with MeCN/H,0 (37:63, V/V, 1.0
mL-min~") to give (+)-1 (1.1 mg, tg 12.5 min) and (-)-1 (0.8 mg, t5
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25.0 min).

Talapyrone A (1): UV (MeOH) A, (log €) 205 (4.26), 282
(3.97) nm; IR (KBr) v, 3429, 1699, 1610, 1568, 1237, 1205,
812 cm™; 'H and “C NMR data (Table 1); HR-ESI-MS m/z
357.1327 [M + Na]" (Calcd. for C;gH,,04Na, 357.1314).

(+)-1: colorless oil; [a]2D5 +83 (c 0.1, MeOH); ECD (MeOH) Ap.x
(Ag) 211 (-4.56), 265 (+2.77), 287 (-3.94), 314 (+4.30) nm.

(-)-1: colorless oil; [a]zDs -82 (c 0.1, MeOH); ECD (MeOH) A«
(Ag) 211 (+6.49), 268 (-5.43), 292 (+4.02), 315 (-1.70) nm.

Talapyrone B (2): UV (MeOH) A, (log €) 201 (4.51), 281
(4.18) nm; IR (KBr) vy, 3331, 1694, 1612, 1567, 1263, 811 cm™;
'H and C NMR data (Table 1); HR-ESI-MS m/z 373.1263 [M +
Na]" (Calcd. for C;gH,,0,Na, 373.1263).

(+)-2: white powder; [a]ZDS +16 (c 0.1, MeOH); ECD (MeOH)
Amax (A€) 267 (+3.91), 295 (-1.92) nm.

(-)-2: white powder; [a]* -13 (c 0.1, MeOH); ECD (MeOH)
Amay (A€) 267 (-2.13), 295 (+1.03) nm.

Talapyrone C (3): UV (MeOH) A, (log €) 203 (4.43), 285
(4.14) nm; IR (KBY) vy, 3360, 1704, 1612, 1568, 1259, 815 cm ™
'H and C NMR data (Table 1); HR-ESI-MS m/z 373.1263 [M +
Na]" (Calcd. for C;gH,,0,Na, 373.1263).

(+)-3: white powder; [a]> +89 (c 0.1, MeOH); ECD (MeOH)
Amax (A€) 268 (+12.76), 296 (-6.48) nm.

(-)-3: white powder; [a]zD5 -45 (c 0.1, MeOH); ECD (MeOH)
Amax (A€) 269 (-7.08), 297 (+3.93) nm.

Talapyrone D (4): UV (MeOH) A, (log €) 204 (4.22), 282
(3.98) nm; IR (KBr) v,,,, 3458, 1788, 1697, 1573, 1255, 1206,
804 cm™; 'H and C NMR data (Table 1); HR-ESI-MS m/z
399.1063 [M + Na]" (Calcd. for Cy9H,y0gNa, 399.1056).

(+)-4: colorless oil; [oz]ZD5 +87 (c 0.1, MeOH); ECD (MeOH) A«
(Ag) 206 (+17.15), 272 (+7.04), 297 (-6.94) nm.

(-)-4: colorless oil; [a]5 -101 (c 0.1, MeOH); ECD (MeOH)
Amax (A€) 207 (-14.88), 269 (-7.03), 298 (+6.43) nm.

Talapyrone E (5): UV (MeOH) A, (log &) 205 (4.23), 282
(3.98) nm; IR (KBr) vy, 3432, 1788, 1698, 1572, 1255, 1205,
804 cm™; 'H and C NMR data (Table 1); HR-ESI-MS m/z
399.1053 [M + Na]* (Calcd. for C,9H,,0gNa, 399.1056).

(+)-5: colorless oil; [a]és +106 (c 0.1, MeOH); ECD (MeOH)
Amax (A€) 208 (+17.03), 268 (+9.01), 297 (-9.13) nm.

(-)-5: colorless oil; [a] -108 (c 0.1, MeOH); ECD (MeOH)
Amax (A€) 207 (-20.38), 269 (-9.92), 296 (+9.85) nm.
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Talapyrone F (6): UV (MeOH) A,., (log €) 203 (4.35), 283
(3.84) nm; IR (KBr) v,,., 3424, 1720, 1570, 1248, 1203, 814 cm™;
'H and *C NMR data (Table 1); HR-ES-IMS m/z 401.1229 [M +
Na]" (Calcd. for Cy9H,,0gNa, 401.1212).

(+)-6: colorless oil; [a]lz;’ +43 (c 0.1, MeOH); ECD (MeOH) A«
(Ag) 208 (+1.80), 292 (-0.91), 318 (+0.81) nm.

(-)-6: colorless oil; [a}if -60 (c 0.1, MeOH); ECD (MeOH) A,,.x
(Ag) 208 (-1.80), 292 (+0.91), 318 (-0.81) nm.

3.4. ECD calculation

The detailed procedures and methods for the ECD calcula-
tion of 1-6 were provided in the Supporting information.

3.5. Anti-lipid-accumulation activity

HepG2 cells were seeded into six-well plates at a density of
1 x 10° cells per well and allowed to adhere under standard cul-
ture conditions. Following adherence, each test compound was
added at a defined concentration and incubated for 24 h. Sub-
sequently, the cells were exposed to 0.2 mmol-L™" FFA for an ad-
ditional 24 h, after which the culture medium was aspirated, and
the cells were washed twice with phosphate-buffered saline
(PBS). A staining wash solution was then applied to each well to
cover the cells and incubated for 20 s before removal. ORO stain-
ing working solution was added, and the cells were stained for
10-20 min at room temperature. Finally, intracellular lipid
droplets were visualized under a Nikon Eclipse Ci microscope.
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