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Abstract: Gymnema latifolium, referred to as “Pian Lu Zhao” in the Lisu ethnic group, is traditionally employed to treat
diabetes mellitus. To explore the chemical constituents and hypoglycemic activity of G. latifolium, this study
comprehensively employed various separation techniques, including macroporous resins, silica gel, MCI, Sephadex LH-20
column chromatography, and semi-preparative high-performance liquid chromatography to isolate and purify the chemical
constituents from the ethyl acetate fraction of G. latifolium. The structures of the compounds were determined using
techniques including mass spectrum (MS), nuclear magnetic resonance (NMR) spectroscopy, and electronic circular
dischroism (ECD) spectroscopy. The in vitro hypoglycemic activities of the isolated compounds were assessed using glucose
uptake assay based on HepG2 cells. The results were as follows; (1) Fifteen compounds were isolated and identified as
calomembranone L. (1), calopolyanic acid (2), blancoic acid (3), apetalic acid (4), isoapetalic acid (5), apetalic acid
methyl ester (6) , isoapetalic acid methyl ester (7), calopolyanolide B (8), 2-hydroxy-xanthone (9) , isocudraniaxanthone
B (10), lacexanthone (11), caledonixanthone Q (12), (7,8-cis-8,8'-irans)-2',4'-dihydroxy-3, 5-dimethoxy-lariciresinol
(13), (7R,8S)-dehydrodiconiferyl alcohol (14), (+)-pinoresinol (15). Among them, Compound 1 was a new chromone
compound, and compounds 2—15 were isolated from Gymnema plants for the first time. (2) Hypoglycemic activity assays
showed that compounds 1, 2, 3, 8 and 13 increased glucose uptake to 1.47, 1.47, 1.12, 1.49 and 1.23 times that of the
control group in HepG2 cells, respectively, while exhibiting minimal cytotoxic effects, maintaining cell viability above
90%. This indicated that the above compounds had effects of promoting glucose uptake in HepG2 cells. This study enriches
the chemical profile of G. latifolium and preliminarily clarifies the material basis for its hypoglycemic effect, providing a

theoretical foundation for its further development and application.
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5 I S s R e e S ES P N S A o (T R = - A
) Bl A5 [ K (i LR 2 I v AR ) A e R
23,1977) o SCHRIC 3 T8 M- 2L 328k i Fh B R Ay )
iy Ak i W SHE A AR B IR T s 1
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Avancelll-500 MHz #% i 3t $% 3 3% 1% ( 18
Bruker 2% #] ) ; TOF-6200 Series it jif 1% ( 3
Agilent 23 7]) ; LC-20AR 2f il £ % 1.C-2030 437
WM 4 3% 4 ( H A8 Shimadzu 23 F) ) ; Luna Omega-
Polar ( C s ¥ il &4 5 pm, 250 mm x 10 mm, C g
100A 43 Hr4E 5 pum, 250 mm x 4.6 mm, % &
Phenomenex 3 7)) ; YMC-Pack SIL(5 pm,250 mm X
10 mm, SINFLUK M BH A R R ) 5 b s 5
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A= ZE 4k 2 N 7 ) ; Sephadex LH-20 % i (26 [H
Pharmacia A &) ) ; 4 55% 238 7] ( 35 E Thermo Fisher
Scientific 23 7] ) 3 /M2l 50 ( 75 B Bl 2 B A B2
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Brib [EA A5 RS A 9(2.9 mg) . Fr.y4-6-6
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BRI, T 37 € 5%C0, 37/ b B 5% 24 h,
24 h JWRREFREE A 100 pL %4 100 nmol -
LB Z 8 50 wmol - L7525 4H B R 1k & 9 )
DMEM ( dulbecco’s modified eagle medium ) 1% 57 F |
FHEIR ARG SR DI E 24 hy 5 H— 96 LAk,
MR R SR A AL IR 2.5 L 40 5 b WA
HREASL ARUEFLINA 2.5 L 3 25 4 b o 0 VA A
ZHHFILIMA 2.5 wL 288K, fe 5 43 50 im A 250 pl
TAEM (H A AL ) IR, TR IR A P R
10 min, JHEEARAE 505 nm 3K A0 I 52 4% FL WO
R (= O 7 71 B/ W < N 7 U T =
W2 M & 2 ( mmol - L’l) = (A‘Uﬂ.lli - Ay )/
(A=A ey ) XC g X FE TR REATHL
1.3.3 mpe & Al P RS LR A 4

Compounds 1-15 from Gymnema latifolium

WEER BTG PR e 25 11—, 3595 24 h R R K55
B BFLIA 100 wL & DMEM 5323 @ CCK-8 %
W=9: 1(V/V)EFW[ Hrh CCK-8 Sy /\ ik
PEU 45 & ( cholecystokinin octapeptide) ], 15 F# H B
FHE IR NEEDOEEE 2 b, HEEAR SN E 7E 450 nm
TR A 0 W ' B AR, #% DL A = A L 40 e
Wi,

Aszprapen ) X100,

1.3.4 it 42 Giit5r i A GraphPad Prism
10.0 544, eit 2z 53 Hris H R 2 07 225391 (one-
way ANOVA) J7 &, B ds UL F ¥ + 45 1 227
(was) BRI, * bric 2o AH I B 77 78 35 1
#5(P<0.05) ,
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2 RS540

2.1 HEE

a1 RECHRY, [«])+ 3.10 (¢ =
0.20, MeOH) ,UV A,_(MeOH) :203.0.,274.0 nm,
IR Gt 3 451 em™ Jy 58 58 1 4 45 = 3h W2 i,
2 958 em™ A HIIE C-H 443U 1 733 em™
IR AR IR S 1 628 em™ Sy WUEHE B 1 45 %
U1 592 em™ 1 444 em™ A IR B ZE R B
Wi, HR-ESI-MS 78 [M + H]" I (m/z)
417.227 3(Co, Hy, O, T ME : 417.227 7)), B € H
S FHR C, H, 00, NMEFIEE R 9, L&Y 1 1%
R 2,

B2 &EW14H
Fig. 2 Structure of Compound 1

&% 1 19 NMR Bdls (£ 1) ,'H-NMR i &
BRERBGXGFEE 1 Mg E MM EEGS S,
12.62 (1H, s);6 MR HEAGFS [6, 1.46
(3H, s).1.44 (3H, s).1.39 (3H, d, J = 6.6
Hz) \1.18 (3H, d, J = 7.4 Hz) \1.15 (3H, t, J =
7.3 Hz) .0.87 (3H, t, J = 7.3 Hz) ] ;1 4R
e ES [6,6.54 (1H, d, J = 10.0 Hz) .5.46
(1H, d, J = 10.0 Hz) ] ; Ah, B P EAE 1 3%
AT HRAES [8,4.04 (2H, m) | LK 1 4170
HRS (55 [6,2.80 (1H, dd, J = 14.9, 8.2
Hz)/2.69 (1H, dd, J = 15.0, 7.2 Hz) ] .,*C-NMR
PR RA 24 DRI, 454 DEPT 5% 7] 20 345 51

6 MRk 4 Ak 5 AR LA Rz 9 S ZEh (O
m2 Mk EmR), LEGFSS5CALEY
calomembranone F( Shen et al., 2022) B9 $ 35 5% R
FRARL, DXSIAE T 85 A Be, i HMBC B3 (K 3)
A4, H-17 [, 4.04 (2H, m) | 5 C-15 il C-18 7F
FEERRAH OC, WESE T SR 58 A W A7 78 ; R B, 3 H
F H-14 (8, 2.80/2.69) 5 C-13 Fil C-15 fFAEH K,
LR I A8 5 C-14 HEEAE C-13 7 b fb &
Y11 0V TH S5 48 H I A

454 H-2 5 H-3 ZHB/NIRE W (T, , =
3.2 Hz) , A HIWT H-2 5 H-3 S A 8 A&
IR AEE— ATt €13, FLH: 37 (A 59w LA
AR 5 B F [/ — 8 (electronic circular dischroism,
ECD) i3k, R 3R AT R FH %6 B 77 s 3R
(density functional theory, DFT) 43 3315 T 4L &
Yy el RE Y P FIAL B 13R-1 A1 13S-1 ) NMR fk2# 17
B (& 4:A) , @RS A S C-NMR fk2%
(0B 5 S 25 SR AT X, 45 SR o, 13S-1 (1 i
LAUA BE R, 25 B i 19 S A 5 3 E B R
26 % 22 JL-T-HR7E 4 ppm LI (K] 4.B) , #E—2
23t DP4 + M % 43 #7563, 13S-1 (% 7] Be £
100% . fcl , it — e a1 R 4axTFg AL
Xz AL A B 92 1 [/ — 8 ( circular dischroism,
CD) i 5 IS THE CD i 3F 7 Lh X, 45 8 (& 5)
7N, SEERNAS Y Cotton SN 5 (2R, 3S, 13S)-1 1Y
MO TR G K WA, TR E THa% 11
Aty R, & XA R ELa Y 1 AL s
Y, fv % M calomembranone L,

a2 R Y, ESI-MS (m/z) .
417 [M + H]", 4y FX C,,H, 0., H-NMR (500
MHz, CDCL,) 8: 12.62 (1H, s, 5-OH), 6.54
(1H, d, J = 10.0 Hz, H-10), 5.45 (1H, d, J =
10.0 Hz, H-9), 4.55 (1H, qd, J = 6.5, 3.2 Hz,
H-2), 3.68 (1H, m, H-13), 2.85 (1H, dd, J =
15.6, 7.7 Hz, H-14a), 2.74 (1H, dd, J = 15.6,
7.1 Hz, H-148), 2.52 (1H, qd, J = 7.3, 3.2 Hz,
H-3), 1.86 (1H, m, H-16a), 1.58 (1H, m, H-
168), 1.45 (3H, s, H-21), 1.41 (3H, s, H-22),
1.40 (3H, d, J = 6.9 Hz, H-11), 1.24 (1H, m,
H-17a), 1.24 (2H, m, H-18), 1.18 (3H, d, J =
7.4 Hz, H-12), 1.20 (2H, m, H-19), 1.12 (1H,
m, H-178), 0.82 (3H, t, J = 6.7 Hz, H-20)
BC-NMR (126 MHz, CDCL,)8: 201.0 (C-4), 179.2
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z1 HE¥W 1A NMR ##E(CDCL,, 500/126 MHz)

Table 1 NMR spectral data of Compound 1 ( CDCI,, 500/126 MHz)

FF5 H fb22 i 5% (O e 2ivw> 4 Fre H fb22 i 7% (OF S IR 5 2
No. 8, (ppm) 8: (ppm) No. 8y (ppm) 8; (ppm)
2 4.54 (1H, qd, J = 6.5, 3.2 Hz) 76.2 12 1.18 (3H, d, J = 7.4 Hz) 9.7

3 2.52 (1H, qd, J = 7.3, 3.2 Hz) 44.6 13 3.72 (1H, m) 30.7
4 - 2009 T BT PR T RS
4a — 101.0 15 — 173.5
5 — 162.6 17 4.04 (2H, m) 60.0
6 — 110.8 18 1.15 (3H, t, J = 7.3 Hz) 14.3
6a — 160.3 19 1.87 (1H, m)/1.54 (1H, m) 35.4
8 — 78.1 20 1.22 (1H, m)/1.19 (1H, m) 21.1
9 5.46 (1H, d, J = 10.0 Hz) 125.9 21 0.87 (3H, t, J = 7.3 Hz) 14.3
10 6.54 (1H, d, J = 10.0 Hz) 116.1 22 1.46 (3H, s) 28.6
10a — 101.2 23 1.44 (3H, s) 28.4
10b — 155.1 5-OH 12.62 (1H, s)

1 1.39 (3H, d, J = 6.6 Hz) 16.7

m— L COSY —~ HMBC

3 L&YW 1EEKH-'H COSY
#1 HMBC X5 S
Fig. 3 Key related 'H-'H COSY and HMBC
signals of Compound 1

(C-15), 162.8 (C-5), 160.2 (C-6a), 155.2 (C-
10b), 125.8 (C-9), 116.0 (C-10), 110.5 (C-6),
101.2 (C-4a), 101.1 (C-10a), 78.2 (C-8), 76.2
(C-2), 44.7 (C-3), 38.3 (C-14), 33.0 (C-16),
32.0 (C-18), 30.5 (C-13), 28.6 (C-21), 28.3
(C-22), 27.6 (C-17), 22.7 (C-19), 16.7 (C-

11), 14.2 (€-20), 9.7 (C-12) , ZALSYIEBE
el 5 Wang 55 (2010) 4138 A9 AHAT , B4 € &
%) 2 A calopolyanic acid,

EW 3 REAMARY, ESIMS (m/z)
417 [M + H]",4rFX C,,H, 0., H-NMR (500
MHz, CDCl,) 6. 12.48 (1H, s, 5-OH), 6.60
(1H, d, J = 10.0 Hz, H-6), 5.46 (1H, d, J =
10.0 Hz, H-7), 4.12 (1H, m, H-2), 3.66 (1H,
m, H-13), 2.80 (1H, m, H-14a), 2.70 (1H, m,
H-14b), 2.53 (1H, m, H-3), 1.82 (1H, m, H-
16a), 1.56 (1H, m, H-16B8), 1.47 (3H, d, J =
6.3 Hz, H-11), 1.45 (3H, s, H-21), 1.37 (3H,
s, H-22), 1.31 (2H, m, H-18), 1.21 (2H, m,
H-19), 1.19 (3H, d, J = 6.7 Hz, H-12), 1.13
(2H, m, H-17), 0.83 (3H, t, J = 6.3 Hz, H-
20) ,"C-NMR (126 MHz, CDCI;)§: 199.5 (C-4),
179.1 (C-15), 160.0 (C-9a), 157.2 (C-5, C-
10a, overlapped), 125.8 (C-7), 115.8 (C-6),
109.1 (C-10), 102.7 (C-5a), 102.0 (C- 4a),
79.0 (C-2), 78.3 (C-8), 45.8 (C-3), 38.7 (C-
14), 33.1 (C-16), 33.0 (C-18), 30.8 (C-13),
29.1 (C-21), 28.6 (C-22), 28.2 (C-17), 22.6
(C-19), 19.6 (C-11), 14.2 (C-20), 10.7 (C-
12) . WS YR REEDE S Lim 55 (2019) HiiE
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B — 2, W E S W) 3 M blancoic acid,
a4 BAAWARY, ESIMS (m/z) . 389
[M + H]*, 4 F= C,,HyyO,.' H-NMR (500 MHz,

CDCL,)8; 12.62 (1H, s, 5-OH), 6.54 (1H, d, J =
10.0 Hz, H-6), 5.46 (1H, d, J = 10.0 Hz, H-7),
4.54 (1H, qd, J = 6.5, 3.1 Hz, H-2), 3.70 (1H,
m, H-13), 2.84 (1H, m, H-148), 2.74 (1H, dd,
J =15.6,7.1 Hz, H-14a) , 2.52 (1H, qd, J = 7.3,
3.1 Hz, H-3), 1.88 (1H, m, H-168), 1.54 (1H,
m, H-16a), 1.45 (3H, s, H-20), 1.41 (3H, s, H-
19), 1.39 (3H, d, J = 6.6 Hz, H-11), 1.18 (3H,
d, J = 7.3 Hz, H-12), 1.15 (2H, m, H-17), 0.87
(3H, t, J = 7.2 Hz, H-18) ,”C-NMR (126 MHz,
CDCL,)8: 201.0 (C-4), 178.7 (C-15), 160.2 (C-
10a), 155.2 (C-9a), 155.2 (C-5), 125.9 (C-7),
116.0 (C-6), 110.5 (C-10), 101.2 (C-5a), 101.1
(C-4a), 78.9 (C-8), 78.1 (C-2), 45.7 (C-3),
38.3 (C-14), 35.3 (C-16), 30.3 (C-13), 28.7 (C-
20), 28.2 (C-19), 21.1 (C-17), 19.8 (C-11),
14.2 (C-18), 10.2 (C-12) . ZALE Y0y i 1 4 4
5 Shen 45 (2004) #3819 — 2, E LG 4 R

apetalic acid,
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k& s WEAMRY, ESI-MS (m/z) .
389 [M + H]*, 4> 73 C,,H, 0., H-NMR (500
MHz, CDCl,) 6: 12.47 (1H, s, 5-OH), 6.60
(1H, d, J = 9.8 Hz, H-6), 5.46 (1H, d, J =
10.0 Hz, H-7), 4.16 (1H, dq, J = 12.7, 6.5 Hz,
H-2), 3.71 (1H, m, H-13), 2.86 (1H, m, H-
148), 2.73 (1H, m, H-14a), 2.55 (1H, m, H-
3),1.88 (1H, m, H-16a), 1.53 (1H, m, H-
168), 1.50 (3H, d, J = 6.2 Hz, H-11), 1.46
(3H, s, H-19), 1.39 (3H, s, H-20), 1.21 (3H,
d, J = 6.9 Hz, H-12), 1.16 (2H, m, H-17),
0.85 (3H, t, J = 7.1 Hz, H-18), “C-NMR (126
MHz, CDCL,) 8: 199.5 (C-4), 179.2 (C-15),
160.1 (C-10a), 157.1 (C9a), 157.1 (C-5),
125.9 (C-7), 115.8 (C-6), 109.1 (C-10), 102.8
(C-5a), 102.0 (C-4a), 78.9 (C-2), 78.1 (C-8),
45.8 (C-3), 38.9 (C-14), 35.7 (C-16), 30.6 (C-
13), 28.7 (C-20), 28.1 (C-19), 21.0 (C-17),
19.8 (C-11), 14.2 (C-18), 10.2 (C-12), L&
R RHE 5 Shen 55 (2004 ) 218 AY FEA — 2, B
FEALA W) 5 O isoapetalic acid,

a6 IRE IR, ESI-MS (m/z) .
425 [M + Na]*, /¥ C,,H,,0,,' H-NMR (500
MHz, CDCl,) 6: 12.63 (1H, s, 5-OH), 6.54
(1H, d, J = 10.0 Hz, H-6), 5.46 (1H, d, J =
10.0 Hz, H-7), 4.54 (1H, dq, J = 6.5, 3.2 Hz,
H-2), 3.72 (1H, m, H-13), 3.58 (3H, m, 15-
COOCH,), 2.73 (2H, m, H-14), 2.54 (1H, dq,
J=7.4,3.2Hz, H3), 1.88 (1H, m, H-168),
1.53 (1H, m, H-16a), 1.46 (3H, s, H-19),
1.43 (3H, s, H-20), 1.39 (3H, d, J = 6.6 Hz,
H-11), 1.23 (1H, m, H-17), 1.18 (3H, d, J =
7.3 Hz, H-12), 1.15 (1H, m, H-17), 0.86 (1H,
d, J = 7.2 Hz, H-18), "C-NMR (126 MHz,
CDCL,)8; 201.0 (C-4), 174.0 (C-15), 160.1 (C-
10a), 157.0 (C-9a), 154.0 (C-5), 125.8 (C-7),
116.1 (C-6), 110.7 (C-10), 101.2 (C-5a),
101.1 (C-4a), 78.1 (C-2), 76.2 (C-8), 51.4
(15-COOCH,), 44.6 (C-3), 38.5 (C-14), 35.4
(C-16), 30.6 (C-13), 28.6 (C-20), 28.4 (C-
19), 21.1 (C-17), 16.7 (C-11), 14.3 (C-18),
9.6 (C-12), ZIL G Y0y % £l 5 Shen 55
(2004) RE R FEAR -5, WEELLED 6 N

apetalic acid methyl ester,

k&YW T REGIRY, ESI-MS (m/z) .
425 [M + Na]*,4r ¥ C, H,, 04, H-NMR (500
MHz, CDCl,) 6. 12.48 (1H, s, 5-OH), 6.61
(1H, d, J = 10.0 Hz, H-6), 5.46 (1H, d, J =
9.9 Hz, H-7), 4.14 (1H, dq, J = 10.4, 6.1 Hz,
H-2), 3.70 ( 1H, m, H-13), 3.58 (3H, s, 15-
COOCH,), 2.73 (2H, m, H-14), 2.54 (1H, m,
H-3), 1.81 (1H, m, H-168), 1.52 (1H, m, H-
16a), 1.50 (3H, d, J = 6.3 Hz, H-11), 1.14
(2H, m, H-17), 1.44 (3H, s, H-19), 1.42
(3H, s, H-20), 1.20 (3H, d, J = 7.0 Hz, H-
12), 0.86 (3H, t, J = 7.2 Hz, H-18) ,”"C-NMR
(126 MHz, CDCl;)é.: 199.5 (C-4), 173.8 (C-
15), 160.1 (C-10a), 157.1 (C-5), 157.1 (C-
9a), 125.8 (C-7), 115.9 (C-6), 109.3 (C-10),
102.8 (C-5a), 102.0 (C-4a), 79.0 (C-2), 78.2
(C-8), 51.4 (15-COOCH;), 45.9 (C-3), 38.8
(C-14), 35.7 (C-16), 30.8 (C-13), 28.3 (C-
19), 28.3 (C-20), 20.9 (C-17), 19.7 (C-11),
14.1 (C-18), 10.5 (C-12), bR A S
Shen 45 (2004 ) fRIE M) — 3, L EEW T H
isoapetalic acid methyl ester,

a8 R AURY, ESI-MS (m/z)
445 [M + Na]", 4 F L C,sH, 04, H-NMR (500
MHz, CDCI,)é; 12.50 (s, 8b-OH), 7.29 (2H, d,
J =17.6 Hz, H-13, 17, overlapped) , 7.22 (2H, t,
J =17.5Hz, H-14, 16, overlapped) , 7.14 (1H, t,
J = 7.2 Hz, H-15), 6.57 (1H, d, J = 9.9 Hz, H-
8),5.43 (1H, d, J = 10.0 Hz, H-7), 5.01 (1H,
m, H-4), 455 (1H, qd, J = 6.5, 3.1 Hz, H-9),
3.22 (2H, br - d, J = 8.0 Hz, H-3_), 2.51 (1H,
dq, J = 10.4, 6.5 Hz, H-10), 1.45 (3H, d, J =
6.9 Hz, H-20), 1.41, (3H, s, H-19), 1.20 (3H,
d, J=7.0Hz, H-21), 1.11 (3H, s, H-18),"C-
NMR (126 MHz, CDCL,)é; 199.4 (C-11), 178.5
(C-2), 159.6 (C-4b), 159.3 (C-8b), 157.5 (C-
11b), 143. 5 (C-12), 128. 1 ( C-14, 16,
overlapped) , 127.6 (C-13, 17, overlapped) , 126.1
(C-7), 126.1 (C-15), 115.8 (C-8), 110.0 (C-
4a), 103.1 (C-8a), 102.0 (C-11a), 79.2 (C-9),
78.5 (C-6), 45.8 (C-10), 37.2 (C-3), 35.3 (C-
4),28.4 (C-19), 27.6 (C-18), 19.6 (C-20),
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10.8 (C-21), ZALG Y 0YAL G 5 Wk 40 42 5%
(2001) M EM — %, M EEHLEW 8 R
calopolyanolide B,

LEY 9 IRECER R, ESI-MS (m/z) .
213 [M + H]*, 4 F X C,,H0,,' H-NMR (500
MHz, DMSO-d, ) 8: 9.96 (1H, s, 2-OH), 8.17
(1H, dd, J = 8.0, 1.8 Hz, H-8), 7.84 (1H, d,
J=7.8,1.7 Hz, H-6), 7.63 (1H, d, J = 8.3
Hz, H-5), 7.55 (1H, d, J = 9.0 Hz, H-4), 7.46
(1H, d, J = 7.1 Hz, H-1), 7.44 (1H, d, J =
7.4 Hz, H-7), 7.32 (1H, dd, J = 9.0, 3.1 Hz,
H-3)," C-NMR ( 126 MHz, DMSO-d,) 6: 175.9
(C-9), 155.6 (C-10a), 154.0 (C-2), 149.2 (C-
4a), 135.3 (C-6), 126.0 (C-8), 124.6 (C-3),
124.0 (C-7), 121.7 (C-9a), 120.7 (C-8a),
119.6 (C-4), 118.1 (C-5), 108.9 (C-1), Fik
PG E I 5 2 R AR S (2012) H3E 19— 2, % E
EW 9y 2- 52 LG I

L&Y 10 EAJRY, ESI-MS (m/z) . 343
[M+H]", 5 F CyH,0,,'H-NMR (500 MHz,
DMSO0-d,)6: 7.50 (1H, d, J = 8.7 Hz, H-8),
6.95 (1H, d, J = 8.7 Hz, H-7), 6.46 (1H, s, H-
2), 6.31 (1H, dd, J = 17.4, 10.5 Hz, H-14),
4.84 (1H, dd, J = 17.4, 1.3 Hz, H-15a), 4.77
(1H, dd, J = 17.4, 1.3 Hz, H-158), 3.81 (3H,
s, 3-OCH,), 1.67 (3H, s, H-12), 1.67 (3H, s,
H-13) ., C-NMR (126 MHz, DMSO-d,) &: 180.6
(C-9), 164.9 (C-3), 161.6 (C-1), 115.7 (C-8),
154.7 (C-4a), 151.9 (C-14), 150.3 (C-6),
146.1 (C-10a), 132.9 (C-5), 113.1 (C-4),
112.9 (C-8a), 112.6 (C-7), 107.4 (C-15),
102.3 (C-9a), 95.4 (C-2), 55.9 (-OCH,), 40.7
(C-11),29.6 (C-12), 29.6 (C-13), VI -%HE 5
Kobayashi %5 ( 1997) #iif 09—, M6 2L &9 10
) S AR B

a1 B EARY) , ESI-MS (m/z) : 417
[M + Nal]*,4+F0 C,H,,0,. ' H-NMR (500 MHz,
DMSO-d,)8; 7.25 (1H, s, H-8), 6.53 (1H, d,
J = 9.9 Hz, H-16), 6.41 (1H, s, H-4), 5.82
(1H, d, J = 9.9 Hz, H-17), 4.48 (1H, q, J =
6.5 Hz, H-14), 1.43 (6H, s, H-19, 20,
overlapped) , 1.38 (3H, s, H-13), 1.35 (3H, d,
J = 6.6 Hz, H-15), 1.11 (3H, s, H-12) " C-

NMR (126 MHz, DMSO-d,)é: 173.1 (C-9), 160.0
(C-1), 159.4 (C-3), 157.1 (C-4a), 145.6 (C-
10a), 144.8 (C-6), 132.9 (C-17), 131.3 (C-5),
121.5 (C-16), 118.1 (C-2), 117.7 (C-7), 116.1
(C-8a), 112.5 (C-8), 101.8 (C-9a), 95.8 (C-
4),90.2 (C-14), 77.3 (C-18), 42.6 (C-11),
27.9 (C-19, 20, overlapped), 25.3 (C-13), 20.7
(C-12), 14.2 (C-15), ZLEW IR EEE S
Akosung 55 (2021) iR BB — 2, R e G
11 # lacexanthone

EY 12 FEB AR, ESIMS (m/z): 381
[M + Nal*,s¥fx C,,H,0,,"H-NMR (500 MHz,
DMSO-d,)é; 13.48 (1H, s, 1-OH), 7.51 (1H, d,
J =8.7Hz, H-8), 6.94 (1H, d, J = 8.7 Hz, H-
7), 4.62 (1H, m, H-14), 3.78 (3H, s, 2-
OCH,), 1.56 (3H, s, H-13), 1.39 (3H, d, J =
6.5 Hz, H-15), 1.26 (3H, s, H-12),"” C-NMR
(126 MHz, DMSO-d,)é6: 180.3 (C-9), 157.5 (C-
3), 154.5 (C-1), 152.2 (C-6), 147.8 (C-4a),
146.1 (C-10a), 132.7 (C-5), 127.1 (C-2),
116.0 (C-8), 113.5 (C-8a), 112.9 (C-7), 112.7
(C-4), 102.7 (C-9a), 91.1 (C-14), 60.1 (2-
OCH,), 43.8 (C-11), 25.1 (C-12), 21.1 (C-
13), 14.2 (C-15), ZL AW W iE S
Chambaud %5 (2024 ) i A B AR — 35, B 2 b &
¥ 12 24 caledonixanthone Q

&Y 13 AR, ESI-MS (m/z): 361
[M+ H]", 4+F3 CyH,, 0, H-NMR (500 MHz,
CD,0D)é: 691 (1H, s, H4), 6.81 (1H, d, J =
1.9 Hz, H-3"), 6.77 (2H, s, H-2, 6, overlapped) ,
6.72 (1H, d, J = 8.0 Hz, H-6"), 6.65 (1H, dd,
J =28.0, 1.9 Hz, H-5"), 4.75(1H, d, J = 6.9 Hz,
H-7), 3.99 (1H, m, H-9'), 3.85 (3H, s, 5-
OCH,), 3.84 (3H, s, 3-OCH,), 3.73 (1H, m, H-
9'),3.63 (1H, m, H-9), 3.83 (1H, m, H-9),
2.94 (1H, dd, J = 13.5, 49 Hz, H-7"), 2.74 (1H,
m, H-8"), 2.50 (1H, m, H-7"), 2.38(1H, m, H-
8),"C-NMR (126 MHz, CD,0D)§: 149.0 (C-3),
149.0 (C-5), 147.1 (C-2"), 145.8 (C-4"), 135.7
(C-1), 133.5 (C-1"), 122.2 (C-5"), 119.8 (C-
6'), 116.2 (C-6), 116.0 (C-2), 113.7 (C-3"),
110.6 (C-4), 84.1 (C-7), 73.5 (C-9"), 60.5 (C-
9), 56.4 (5-0CH,), 56.4 (3-OCH,), 54.1 (C-8),
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43.9 (C-8'), 33.7 (C-7") ., ZMBYNEREEIE S
JE R % (2004) 3B 1 — 20, U B 59 13
(7,8-cis-8,8 -trans ) -2' ,4'- -3 5- W AH K%
LR /N

AW 14 RE AIARY, ESIMS (m/z) .
381 [M + Na]*, % ¥ C,yH, 0, H-NMR (500
MHz, CD,0D)&: 6.97 (1H, br, s, H-6'), 6.95
(2H, s, H-2, 2, overlapped) , 6.83 (1H, d, J =
8.1 Hz, H-5), 6.78 (1H, d, J = 8.1 Hz, H-6),
6.54 (1H, d, J = 16.1 Hz, H-7"), 6.23 (1H, dt,
J=159,59 Hz, H-8'), 5.53 (1H, d, J = 6.4
Hz, H-7), 4.21 (2H, d, J = 5.9 Hz, H-9") , 3.87
(3H, s, 3'-OCH,), 3.81 (3H, s, 3-0OCH,), 3.79
(2H, m, H-9), 3.50 (1H, q, J = 6.2 Hz, H-
8),"”C-NMR (126 MHz, CD,0D)é§: 149.2 (C-3),
149.0 (C-4"), 147.5 (C-4), 145.5 (C-3"), 134.5
(C-1), 132.5 (C-1"), 132.0 (C-5"), 130.3 (C-
7'y, 127.5 (C-8'), 119.8 (C-6), 116.5 (C-6"),
116.1 (C-5), 112.0 (C-2"), 110.5 (C-2), 89.3
(C-7), 64.8 (C-9), 63.8 (C-9"), 56.7 (3'-
OCH,), 56.4 (3-OCH,), 55.1 (C-8), [ &#%#
s 5 Hong 25 (2006 ) H il A FAR — 2, BUE E Al
AW 14 K (TR,8S) -FE XML ,

L&Y 15 A f g, ESI-MS (m/z) : 359
M+ H]", % FxK CyH,,0,. H-NMR (500 MHz,
CDCL,)8: 6.90 (2H, d, J = 1.7 Hz, H-2, 2'),
6.89 (2H, d, J = 8.1 Hz, H-5, 5'), 6.82 (2H,
dd, J = 8.1, 1.9 Hz, H-6, 6'), 5.62 (2H, s, 4,
4'-0H), 4.74 (2H, d, J = 4.2 Hz, H-7, 7),
4.25 (2H, m, H-98, 9'8), 3.91 (6H, s, H-3, 3'-
OCH,), 3.88 (2H, dd, J = 9.3, 3.4 Hz, H-9,
9'a), 3.10 (2H, m, H-8, 8'), “C-NMR (126
MHz, CDCL,)8: 146.8 (C-3, 3'), 145.4 (C-4,
4"y, 133.1 (C-1, 1'), 119.1 (C-6, 6"), 114.4
(C-5,5'), 108.7 (C-2, 2'), 86.0 (C-7, 7'),
71.8 (C-9, 9'), 56.1 (3, 3’-OCH,), 54.3 (C-8,
8') o ZALG WA Il 1 AR 5 oK HE 32 45 (2010) )
1) —3, BUEE G 15 2 (+) - igeE
2.2 HepG2 A E BB LR

ARWFFERS 51 B AT B A A W4T HepG2 2 g
A PR B M 6 I B 2K PH M 4
PREER IR B X IR ALY 2.21 £%, 7E 50 wmol - L
WET L&Y 1.2.3.8 .13 68 A 2 B2 H {2 iF

HepG2 4 i X 4 44 15 11 45 J0C, 5 285 4 30 43 3
JEXNIRZH B 1.47 % 0 1.47 £ (1,12 1% . 1.49 f5H0
1.23 4%, F B 3k 2o b & W EL AT 5058 %) 48 I 30 14
[ ERF A7 400 B 355 30, &5 R DL IR 7, 78 25 W vk i
950 wmol - L' &M T, 45 2541 Fr A5 4k & W 40 7%
J134=290% , K WA G Y 78 ok B R G 2 3 40 i

et
3 W& ®

AHIF Y 3 XT B R B2 R Il W TS SR A
(LFRLHR) 2R A5 BElb AT 40 8 85 SR P 43 B
Y8 T A EJEEZE 4 AME2E 3 A ARIE R ISR 1
MEEEFMEY, LG 1 8 5 R
FALEY, AR A W3 1 Uk D\ L 38 7k R A )
Hor AR,

AR I 4315 ) £ SRR Ak A 0 I R DL 4R T T
REZE T A ) oy b, (R AL B W R — R
B A IR KSR 7=, AR 2 R R 2 S
MR RN RS R K 2 R 5 UG I 25 (W
B7,2016) , BLIR S0 1549 €0 SR R 22 S 3R AR 28, REA% LU
SN E, AR AEREGY 2.4 TR T TR
HEMIHE(CH,) R EMA AR, X EEE
AW A7 B A A ) F G2 R LR IR 14 ST A
R B I A G, k&9 2 I, 56—, C-13
JE—FER, B 55  C-14 K C-16 L H) H 3
i ¥ ( H-14a 11 H-14b; H-16a 1 H-16b) 7£ 25 [A] |-
SEA T AR X e S 067 5 7, PR L, B (E AR AT DL e
T X PIAS BT I Ak 1) S 22 3 B L O AR 58 2 4
B, R B AT B 22 18] & A A e RS A 24 o 4R 41t
THS SR, B KA 2 B R TR
(1472 ) 457 BHL, 77 2 BELAS 1 000 B o 7 1 Pl 2 5 i
C-15 PLARIEM By 5 C-5 0 19y 52 I L3 T N
SURE I I — A BB U IR R RIE SR 25 4, 7E
XA R T, C-14 _E A9 WA BR 123 18] ) 1) b
FERE [ 2 (— AR, — AN ER AL
XA (] 20 5% 0 A5 AT 3 B0 2 LT W BRI
CH, JF PR AE | 15 1 6 1% P L TR B0 HH 335 AT 174 T) i R
HBIE5 , X —BEAE SCHR ( Shen et al., 2004 ; Wang
et al., 2010) A ZRIAYHIE

&Y 8 BEHA A& E KL, Wil B pUE
0 JE TR ) TF SR A2 400, 45 4 L B R Bk, B T g
2L RS BE R R O AR R R T R
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indicates P<0.001). The same below.
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KB W ZA ARG B4 B M S FI AR R 26
&Y TR R A WA W, Stk &
Y EEA = u S AR I T B A S R R B 5
Sy EAF B MNER £k A P DL = oA A . AR
1 18 R 32 7 AT T 09 R RS 3R AL 4 2R Ik g AL R
B&R I AR R MBRAARIEER (X ERE,
2023,2025) , B 745 B ARG RS WAL X 3 Ffi 45
A R R | T A A 1801
R T X H A 2 R A B Ak 2
Fer R T SR

G PRBF TR 5 IR 2Rk B M B A PR Bt
S B IR0 ) 06 14 45 /F A ( Kashman et al., 1992

Shen et al., 2024; Cao et al., 2025) , H #if i A W
HRE MR HI A i0E . ASBT 52 A HepG2 4t Y
PR 2 AR BT P O A, R IR0 1Y 2 (8 R Ak
B HAT B OB 1 P i A )RR A S g 2R
ABF-E 7 AN TR] ) B3 AR I 1 22 S W 3, 6 i )
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