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Two new diphenyl ethers from the whole plant of Canscora lucidissima
ZHANG Meng-yu'?, LIU Jiao™, LIU Chang"?, ZHANG Tao”’, ZOU Zhong-mei"*

(1. School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China; 2. Institute of Medicinal
Plant Development, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100193, China;
3. School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Twelve compounds were isolated and purified from 95% ethanol extract of the whole plant of
C. lucidissima by silica gel column chromatography, MCI column chromatography and ODS column chromatography,
polyamide column chromatography, Sephadex LH-20 column chromatography, combined with semi-preparative
HPLC methods. Based on the physicochemical properties and spectral data (UV, IR, MS, NMR), the structures
of the isolates were identified as canlucdiphenyl ether A (1), canlucdiphenyl ether B (2), canlucbenzophenone
A (3), (-) -pinoresinol (4), 3-hydroxybenzoic acid (5), 1, 3, 8-trihydroxy-6-hydroxymethylanthraquinone (6),
dihydrokaempferol (7), 6, 7-dihydroxycoumarin (8), 4-hydroxy-3, 5S-dimethoxybenzoic acid (9), 4-hydroxy-3, 5-
dimethoxycinnamic acid (10), 2-hydroxy-3-methoxybenzoic acid (11), ( —) -syringaresinol (12). Among them,
compounds 1 and 2 are two new diphenyl ether and 3 is a new natural product. Compound 8 exhibited some anti-
inflammatory activity by inhibiting the lipopolysaccharide-induced NO production in RAW264.7 cells.
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FRY, FOEBAYR YU UM BLE DU
TR T4 22 5 TH 25 B E 1 0 AR AH iR A4 P I 25 R ik
R b, BIREE, T8, B BRI R
URAZEL 1T AN 50 B R I 18 ANl 28 e 431, 9 T
HE— 30 ] BH 2E 00 B 2 0 o R, TR ELR RS
PRI AW, A STRE 27 00 B 95% L B3R BUY) (4K 2 B
O HEAT T IR, M 2R 20 B A B A7 0 25 45 31
12MEE), HEEN: FOE ZIKEEA (1) F 05
KRB (2) 7O IR HE A (3) (-)- AR R (4)- 172
BRI (5) - FFEREER (6). AL EW (7).6,7-—
FEFT R (8)4-FIE-3,5- T HAEIL KX TR (9).4-%
$E-3,5- H AL EEIR (10).2-F8 3k -3- F AR O 7% IR
), (-)-TEMIRE 12). HA &M 12 HeE
W, B0 3 N R AR, AN 1 TR, AR SC A
I TR B 5 B A4 S50 %58 DUSGETE AT

HR51TR
1 SHHEE
aEm1 KRG, T HEE, 550254 nm T

NNIEBE, 10% WA IR £ BEE WO # FR € (120 °C).
UV 57R7E 207 nm AL AT S5 R W, IR B s
F (3251 em™) R (1 652 em™) FIZFR (1 620,
1519 cm™) {74 . HR-ESI-MS m/z: 291.049 2 [M-H]
(TF%1H291.050 5, C,,H,,0,), 454 'H NMR 1 °C NMR
Hm N > v C H,,0,.

A Y H NMR i (% 1) Sx R B — X [H]
AR ) 05 5 1 R 15 5 6, 5.99 (1H, d, J = 2.4 Hz,
H-6"), 5.62 (1H, d, J = 2.4 Hz, H-2"); [7] I} $2 7~ &5 ¥4 vp
AFTE—A ABX B R 48, 0, 6.71 (1H, d, J = 8.4 Hz,

077 0CH,

Figure 1 Structures of 1-3

— 'H-"H cosYy

Figure 2 'H-"H COSY and key HMBC correlations of 1-3
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o OCH,  HO HO OH
OCH,
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7\ HMBC(H—C)

H-3), 6.40 (1H, d, J = 3.0 Hz, H-6), 6.30 (1H, dd, J =
8.4,3.0 Hz, H-2). 43 #73 "C NMR ¥ (5% 1) 3t W 22 3|
14415 5, A3 — AN RS 5 6. 168.1 (C-7), — 1
H4 (5 5 0. 52.0 (7-OCH,) A K 12 KA S 115
5, oA A HE DUAS I K R [0, 147.7 (C-1), 142.2
(C-4), 161.4 (C-1"), 160.1 (C-5")]. &HEMEDHI DT
3, B 2R b YA 7 SR R 7 S B B L AN R
JE -, HEW 55 A — AN S5 T 1T R I 7 i Tk o
ANZEI, HiZAb &9 i NMR B4 5 e 2 ) 34 11
diphlorethol £ 240k, PR bt mT 500 % Ak A5 1 9 — 2K Tk
K E.

N T E BEAZ S AR R U X, B AR
P HSQC i #i & T 5k LA SR F {55 (R D).
#£ HMBC i (18 2) ', H-2 (8, 6.30)/H-3 (J,, 6.71)/H-6
(0, 6.40) 5 C-1 (9, 147.7) F1C-4 (9. 142.2) F1HLL K H-6
(6, 6.40) 5 C-5 (6. 146.1) AH K, AT IE 5l 2 5 B AE
C-147F1 C-4fi7; H-2' (8, 5.62)/H-6" (J,, 5.99) 5 C-4" (.
101.0). C-1' (8. 161.4) F1 C-7 (d. 168.1) A%, H-2' (J,
5.62) 5 C-3" (6, 159.2) #H%, LI H-6' (5, 5.99) 15 C-5'
(6. 160.1) AH ¢, AJE 5Ly 2 B HUARAE C-1"40 i C-5'17,
i Bk 3 BUAR 7F C-4'437; 7-OCH, 5 C-7 (d,. 168.1) Fil C-4'
(6. 101.0) AH G, A IE 9 B 402k 15 1 ik 0 | 3 A o
M LB, 454 'H-"H COSY #% (182) H it %15
oAW1 E N 1,415 - T34 £ R
ik, Ay 44 N 5O B Kk A (canlucdiphenyl ether A).

&2 KRG, T HEE, 240254 nm T &
TR AIBEBE, 10% WA R £, B ¥ W #4247 (120 °C).
UV SR 214 nm AT i KRS, TR 3 b R 52
(3271 em™) FIZEFR (1 602 cm™) f£4£ . HR-ESI-MS
m/z: 277.071 7 [M-H]" (it %18 277.071 2, C,,H ,0,), 4
& 'H NMR 1 °C NMR 4 #Eill 4 + 208 € H,,0,.
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P EUAR 1) 75 B IR F15 5 0, 6.44 (1H, d, J = 9.0 Hz, H-
2), 6.41 (1H, d, J = 9.0 Hz, H-3); [A K &7~ =475 & i
T15%5 6,594 (1H,t,J = 2.4 Hz, H-6'), 5.88 (1H, t, J =
2.4 Hz, H-4"), 5.74 (1H, t, J = 2.4 Hz, H-2"), #&/R 45 4
FEAE—A1,3,5- = HUAR R BR . 20 7 °C NMR i (R
1) FMEF] 14 DMFRAE T, B35 2> A IS 5 6. 56.0
(4-OCH,) 15 55.0 (5'-OCH,) LA K 12 4N IR0 S5 715
T, HohBLAE TN E AR S T [0, 138.9 (C-1), 145.7 (C-
4), 137.1 (C-6), 159.1 (C-1), 161.0 (C-5"].

9T WhE BHZ S AU 2 ) H) T 20, B SR
HSQC i #fii€ 7 5o BEAAHRI R FIES R D.
DL SR S50A Y01 5 NMR $iE 5 Eeisk & BAL &4 2
S5WEY 1 G54, XBIE T 2830 B 4 600 5652
A NHEE. £ HMBC i (K2) 1, H-4 (5, 3.63)
5 C-4 (6. 145.7) IAHIG LA K H-5" (6, 3.76) 5 C-5' (6,
161.0) MAH R HAUESE 11X A5 [\ 25 5 H-2 (5, 6.44)/
H-3 (0, 6.41) 5 C-1 (J. 138.9).C-4 (J. 145.7).C-5 (J.
135.7) F1 C-6 (6, 137.1) [ AH K, H,-4 (d, 3.63) 55 C-3
(0. 102.4) KIAH %, H-2' (8, 5.74)/H-4" (5, 5.88)5 C-3'
(0. 160.7) FIHH ¢, H-4" (5, 5.88)/H-6' (5, 5.94) 5 C-5'
(9. 161.0) [ AH 5% LA J2 H-2' (8, 5.74)/H-6' (6,, 5.94) 5
C-1' (6. 159.1) WAH G, (b &2 %€ N 1,6,1- =%
Be-4,5'- T WL TOREE, dr 44 N 50 F KB B (can-
lucdiphenyl ether B).

a3 FREE A, 3T R, %58 254 nm i
TN AIEBE, 10% WL £ B i Um # AR €4 (120 °C).
HR-ESI-MS m/z: 275.056 3 [M—-H] (i %1H 275.055 6,
C,H,0,), &4 "H NMR F1°C NMR % 4 4 1 53 7 5%
N C,H,0,-

ZALA Y 'H NMR 3 (£ 1) SR K BAAE—A
ABX#& R4, 6, 7.31 (1H, d, J = 2.4 Hz, H-5), 6.78

(1H, d, J = 8.4 Hz, H-2), 7.11 (1H, dd, J = 8.4, 2.4 Hz,
H-1); [A] B A7 AE — 5% [ Az BUA I 95 & R i 15 5 6,
5.82 (2H, d, J = 2.4 Hz, H-4', H-6"). 73 T} C NMR
(R LR 140G T, A RS T
0. 194.2 (C-7), = MHAFAE 5 0. 55.5 (4-OCH,) LA K
2R R TA5 5, P 3 AN A R R T [0,
151.2 (C-3), 147.2 (C-4), 157.6 (C-1"), 157.6 (C-3"),
160.0 (C-5")]. £ 'H NMR Fl1 °C NMR i 1 #2345 5 |
FEAGESMEERESHERIR, %L EY
HAT X PR GG R R A B

N T E B S B SR 2 R R U7 3K, B AR
P HSQC il & T 5k ELAEA SR F {55 (R D).
WAL & 3 1) NMR $ 4 5 SC#RU 4 3 1) mangosta-
none TT X P & BG4 S5 A0, BRI L HEI AL & 48 —
R RNA ), KAAE TR E 1) 4 03548 4
AL, s RS AR R L. fE HMBC 1% (B 2) 1 H,-
4 (5, 3.78)5 C-4 (5. 147.2) F1C-5 (6. 111.5) HIAH KAE
5 LA K 'H-"H COSY #% (& 2) # H,-4 (6, 3.78) 5 C-5
(0 111.5) A G5 5 HAE S 71X & 45 & H-1 (J,
7.11)/H-2 (6, 6.78)/H-5 (d,, 7.31) 5 C-3 (J. 151.2).C-4
(0. 147.2) F1 C-7 (. 194.2) [FIAH LA K H-4" (6,, 5.82)/
H-6' (6, 5.82) 5 C-1" (6. 157.6)~ C-2' (5. 106.8). C-3'
(0. 157.6) F1C-5" (6. 160.0) [FIAHK, A3 %N
3,17,3",5"- DY 2 K= -4- F AU 5L R I, A 44 9 o 0 B
2K i A (canlucbenzophenone A). % SciFinder %Y 3%
PEf 2 R IZAL &P B AT AR S A 3RS, B i
AW B RIRF= W), AR SCE IRIRTE T %Ak & W%
T V5 H A
2 AMRTEMENR

K MTT R LA ) 1~12 5 RAW264.7 41 il
& IR, g5 R SR A A YITE R BN 50 pmol L

Table 1 'HNMR (600 MHz in DMSO-d,) and "C NMR (150 MHz in DMSO-d,) data of 1-3

1 2 3
No. o, (Jin Hz) O J,(Jin Hz) O 0,(Jin Hz) O
1 - 147.7 - 138.9 7.11dd (8.4,2.4) 124.8
2 6.30 dd (8.4, 3.0) 110.4 6.44 d (9.0) 111.5 6.78 d (8.4) 114.6
3 6.71d (8.4) 115.8 6.41d (9.0) 102.4 - 151.2
4 - 142.2 - 145.7 - 147.2
5 - 146.1 - 135.7 7.31d (2.4) 111.5
6 6.40d (3.0) 108.0 - 137.1 - 130.7
7 - 168.1 - - - 194.2
1 - 161.4 - 159.1 - 157.6
2 5.62s 95.9 5.74t(2.4) 95.4 - 106.8
3 - 159.2 - 160.7 - 157.6
4 - 101.0 5.88t(2.4) 93.4 5.82d(2.4) 94.2
5! - 160.1 - 161.0 - 160.0
6 5.99s 97.0 5.94t(2.4) 94.6 5.82d(2.4) 94.2
4-OCH, - - 3.63s 56.0 3.78s 55.5
7-OCH, 3.72s 52.0 - - - -
5'-OCH, - - 3.76's 55.0 - -




- 3338 - 22224 Acta Pharmaceutica Sinica 2024, 59(12): 3335-3341

X RAW264.7 4075 77 JC B R f2m . DL ZEK AR A
PEXS IR, 33— A 1~ 12 AT LA IE M0 R TN,
Hhy ZE KA TE 10 pmol- L ¥R FE R X NO Az 5l [ #1 2 y
87.32%; 1 &4 8 I L HI i Jlg 2 BE 5 5 1 RAW264.7 4]
ML NO (14 B, R0 H — 2 Pt 2 3 1 (IC,, 9 38.05 +
3.45 ymol-L")e HRMWAPITE S0 pmol L& F R K
PR E

A, KA MTT ER L& 1~12 %5 A E
SGC7901 4 f ) 4l R #Ev& Pk . 25 R Bow, th &1~
1255 N B SGC7901 4l fB 7E 50 umol- L™ ¥k FE R #4 K &
I e B P A

SIS ER S

Nicolet IS5 FT-IR £L#} 6% 4% F Thermo Genesys-
10S UV-vis 5430606 LA (36 EZEER W R BHEA TR
AH]); Bruker AM 600 BURZ I ILIRAX (Gt AT & e BHA
M2 7]); Q-TOF SYNAPT HDMS Jifi ¥4 1l Waters 2535
A semi-PHPLC (Jit & 2489 B UV k& I #%) (35 El IR it
B A IR 2 7]); YMC-Pack ODS-A i 4% (250 mm x
10 mm, 5 um). YMC-Pack ODS-A & i ¥ (250 mm x
20 mm, 5 pm) F1 YMC-Pack ODS-A @i 41 (250 mm x
30 mm, 5 pm), H A YMC #k:U2x#1; Buchi Heating Both
11 490 A4 g% 28 RAX (it 20 ¥ A B A 7l); SephadexLH-
20 FE i A4} (355 Parmacia Biotech 23 ]); #F (1%
R AN 2 (i RS GF ., (60~100,100~200-200~
300 F1300~400 H, 7 & A L R A A, 22k
JEESRE (4 ] B /R G 35 AR )3 A IR 4 \]); SHB-B AL 7
KRR E AL BN KR LA R A ), TYo2s A
LA AT LB B & A R A A); G FEE . A
MG (RBETT 7K KA 3504 BR 2 71); 0 #0738
NAM g (b st T ); CKX41 B8 (H A BT
Jrtk Qe b, W TAE & (B Rt RIS 2R A A i A
PR 2 7)); MCO-15AC 40 i i & 48 (H A =351 5 Rl
2= 4): 4 i 2% DMSO. DMEM ¥4 7% % | i 4 I 7%
(FBS), 3% [ Gibeo 4= ¥ 2 R A KR 2 =5 48 i 39 56 I 7
PERS A (MTT, KiEECEMEARGRAF).

ZOHT 20194 8 AW H ) 194 EATT E M X
A NGRS, 2 U R R 2 S B b 24 B IR AT
BT 25 VBT 90 04 5 B N R IR R 28 0 B TR A ) 2 0 B
Canscora lucidissima T2 5. FrA< (SCI-NCL006382)
PUAE T [ B R 5 B 245 A ot 5 B B X 240 &
YIFE .
1 RS E

W50 B A B30 kg M, A 95% £ In #A 11 i
PEEL2 K, BEIK 2 h, A FFIRBUGH, WORRAE15 2 95% &

B SR S kgo HL95% LIHRE 4.3 kg, 119 LZ&1E/K 45y
BUE, 235 A 28R 2.0 IE T B TR, 15 3
A AL Fr.A (583 g) LR CPRFAL Fr.B (1 147 g).
1E T EEHBAL Fr.C (923 g) /K6 A2 Fr.D (1 298 g).
/8 CEE#5 A7 Fr.B (1 000 g) 28 f Jid A 0 i 43
B9, LA - B R 5 (100 1~0:100) B 22 6, @it
TLC ¥4 IF, 453 Fr.B1~Fr.B5 3£ 5 N4> . Fr.B4
(240 g) ZRERHE L, oA EE-TA B R 48 (4:1~0:
100) P fit, 3@ it TLC & I£13 3 Fr.B4.1~Fr.B4.5 3L 54
W5 . Fr.B4.2 (1.5 g) & MCI kil (MeOH-H,0,
80:20~0:100) ¥E/FiPx 2 B3 A4 2 Fr.B4.2.1 (1 g). Fr.
B4.2.1 (1 g) & -1l #& = AR (57% H EE-0.1% F IR
/K) 53] Fr.B4.2.1.1~Fr.B4.2.1.10 3L 10 M4 %) . Fr.
B4.2.1.2 (160 mg) £ -l £ = RBAH (40% £ JE-0.1%
R K) glith, B 2L AP0 4 (1, = 21.6 min; 35.5 mg);
Fr.B4.2.1.10 (16 mg) £ - il % = 2 AH (52% & I -
0.1% FHR/K) 4itk, 13256 (t,= 8.7 min; 1.7 mg).
¥ Fr.B4.3 (73 @) 7 B ULIE S, B (50 @) 4
MCI A 51 (MeOH-H,0, 70:30~0:100) ¥ i b 25
15 # Fr.B4.3.1~Fr.B4.3.6 3t 6 M . 41 %) ; Fr.B4.4
(32.1 g) & MCI # & 1 (MeOH-H,0, 50:50~0:100)
Ve MR 2 0 K15 5 Fr.B4.4.1 (29 g). ¥ Fr.B4.3.1.Fr.
B4.3.2 UL K Fr.B4.4.1 & 7 (46 g) & kE AT (i, DL —
A E-HEE RS0 (100:0~0:100) ¥efi, it TLC &9
5% Fr.B4.4.1.1~Fr.B4.4.1.53t 5N 44> . Fr.B4.4.1.3
(4.9 g) LKW AE Bk, DL & - IE R 4 (100:
0~0:100) ¥t i, 13 5] Fr.B4.4.1.3.1~Fr.B4.4.1.3.5 3
5T Sr . Fr.B4.4.1.3.5 (210 mg) 21 % = R0k
A (50% HBE-0.1% H R K) 2ifh, [ 216G 11 (1, =
27.1 min; 3.7 mg). Fr.B4.4.13.1 (2.8 g) & ®RH: ¢
P DL A - T R S8 (100:0~0:100) 35, @it
TLC & 713 #| Fr.B4.4.1.3.1.1 ~Fr.B4.4.1.3.1.4 3t 4 />
T4 4y - Fr.B4.4.1.3.1.2 (73 mg) 2 2 i & & R
A (35% HEE-0.1% H R /K) 2lith, B &9 (1, =
23.1 min; 5.0 mg) LA 10 (1, = 42.9 min; 3.1 mg).
Fr.B4.4.1.3.3 (1.7 g) & Sephadex LH-20 % % A% €2 1% /3
=, HEEYE L, @ 3d TLC A 915 3 Fr.B4.4.1.3.3.1~Fr.
B4.4.1.3.3.15 3L 15 M 4> Fr.B4.4.1.3.3.3 (160 mg) &
a1l % = BB (30% FREE-0.1% HRR/K) 4lifh, 15 211k
“ 48 (t,= 19.2 min; 66.6 mg); Fr.B4.4.1.3.3.4 (47 mg)
2821 2% = OB (30% 2 1E-0.1% H R K) 2lith, 15 2
A3 (t,=28.1 min; 4.0 mg). Fr.B4.4.1.3.4 (460 mg)
262 1) 2% 1 OB (30% 25 -0.1% H R /K) 15 21 Fr.
B4.4.1.3.4.1~Fr.B4.4.1.3.4.5 3 541 55; Fr.B4.4.1.3.4.1
(29 mg) £ i £ W A (12% Z - 0.1% F R K)
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aife, BEML A5 (t,= 10.4 min; 3.5 mg) ALE 1
(t,=13.9 min; 2.5 mg); Fr.B4.4.1.3.4.2 (32 mg) £ %
A (40% 2 E-0.1% FERK) 4lith, B 2E97
(t, = 21.9 min; 8.6 mg); Fr.B4.4.1.3.4.4 (29 mg) £ -
2 R R (30% L AE-0.1% HERK) 4litk, 321654
2 (t,=32.4 min; 3.5 mg). Fr.B4.4.1.2 (3.1 g) %4 Sephadex
LH-20 %EfAE (il o 2, FEESE)I, 8id TLC & IE75 3
Fr.B4.4.1.2.1~Fr.B4.4.1.2.5 3£ 5 it 73 ; Fr.B4.4.1.2.1
(2.2 g) £ ODS 1%, L EE-/K R4 (0:100~100:0)
Ve, @i TLC A 1535 Fr.B4.4.1.2.1.1~Fr.B4.4.1.2.1.5
LSy ; Fr.B4.4.1.2.1.3 (640 mg) 222 il % i 2%
WAH (50% ZME-0.1% R K) 2ifb, 152010 &4 12
(ty=24.2 min; 207 mg).

2 HEHERE

a1 FEERE A, T HEE, %4254 nm T
TN NIEBE, 10% A FR £ BV 0 #2 ER €8 (120 °C),
UV SR 7E 207 nm AL 5 KW, IR B Bon A
A (3251 em™) HREE (1 652 em™) AT ZE I (1 620,
1519 cm™) f#4£ . HR-ESI-MS m/z: 291.049 2 [M-H]"
(T 518 291.050 5, C H,,0,), #5738 € H,,0,.
'H NMR (600 MHz, DMSO-d,) fi1*C NMR (150 MHz,
DMSO-d,) $#i W2 1.

&2 FREFEE, BT R, 558254 nm 2R
NIEBE, 10% IR LB UM R AR 4 (120 °C), UV
R AE 214 nm AL ORI, IR BE H ROR A R
£ (3271 em™) FIZIA (1 602 cm™) f77E . HR-ESI-MS
m/z:277.071 7 [M-H]” (i 5 1& 277.071 2, C,,H,,0,), #f
W47 C H0,. 'HNMR (600 MHz, DMSO-d,)
A1°C NMR (150 MHz, DMSO-d,) 45 1.3 1.

a3 FEERE A, T HEE, %48254 nm T &
TN NI BE, 10% A FR £ B2V 0 # 2 R 8 (120 °C),
HR-ESI-MS m/z: 275.056 3 [M-H]™ (it 514 275.055 6,
C.H, 0, #5414 C,H,0, 'HNMR (600 MHz,
DMSO-d,) f1°C NMR (150 MHz, DMSO-d,) %I #&
W1,

&4 ToERY, T HEE, %4254 nm
2R R B, 10% W B R £ IV VI B R 3 A
(120 °C), HR-ESI-MS m/z: 359.147 4 [M+H]" (it 5 14
359.144 4, C,,H,,0,), #Elll 5 ¥k C,,H,,0,. '"HNMR
(600 MHz, DMSO-d,) J,, 8.94 (2H, s, 4-OH, 4'-OH),
6.89 (2H, d, J = 1.8 Hz, H-2, H-2"), 6.75 (2H, dd, J =
8.4, 1.8 Hz, H-6, H-6'), 6.72 (2H, d, J = 8.4 Hz, H-5, H-
5"), 4.60 (2H, d, J = 4.2 Hz, H-7, H-7"), 4.11 (2H, dd, J =
9.0, 6.6 Hz, H-9a, H-9"a), 3.76 (6H, s, 3-OCH,, 3'-OCH,),
3.71 (2H, dd, J = 9.0, 3.6 Hz, H-9b, H-9'b), 3.03 (2H, m,

H-8, H-8'); “C NMR (150 MHz, DMSO-d,) J.132.2 (C-
1, C-1"), 110.4 (C-2, C-2'), 147.5 (C-3, C-3"), 145.9 (C-
4, C-4"), 115.1 (C-5, C-5"), 118.7 (C-6, C-6"), 85.2 (C-7,
C-7"), 53.6 (C-8, C-8"), 70.9 (C-9, C-9"), 55.6 (3-OCH,,
3'-OCH,); P b 5 SCBRU ol B A — B, MU el
EMAN (-

WES KA, BT R, K58 254 nm T &
TN NS BE, 10% MR FR £ B ¥ VI #3 I K5 €. (120 °C),
HR-ESI-MS m/z: 137.024 2 [M-H]~ (it %14 137.023 9,
C,H,0,), #EW 4> ¥ X N C,H,0,. 'H NMR (600 MHz,
DMSO-d,) d, 7.36 (1H, dd, J = 8.4, 2.4 Hz, H-3), 7.33
(1H, d, J = 2.4 Hz, H-1), 7.26 (1H, t, J = 8.4 Hz, H-4),
6.96 (2H, dd, J = 8.4, 2.4 Hz, H-5); "C NMR (150 MHz,
DMSO-d,) 6. 115.9 (C-1), 133.0 (C-2), 120.0 (C-3), 119.5
(C-4), 133.0 (C-5), 157.4 (C-6), 167.7 (C-7); LA E¥HE 5
SCHRM HRE S AR — 2, MO TR A T S IR IR R

&6  LRRER, BT HEE, 2840254 nm T &
TN NG BE, 10% WAt IR £ BV D #4238 68 (120 °C),
HR-ESI-MS m/z: 285.036 8 [M-H]™ (it %14 285.039 9,
C,,H,0,), #Ell 77 xLh C,;H, 0,. 'H NMR (600 MHz,
CD,0D) 6, 7.73 (1H, d, J = 2.4 Hz, H-5), 7.27 (1H, d,
J=8.4,2.4Hz, H-7),7.19 (1H, d, J = 2.4 Hz, H-4), 6.55
(1H, d, J = 2.4 Hz, H-2), 4.69 (1H, s, H-1"), 4.63 (1H, s,
H-2'); "C NMR (150 MHz, CD,0D) 6. 161.4 (C-1),
122.2 (C-2), 153.1 (C-3), 118.4 (C-4), 134.9 (C-4a),
110.6 (C-5), 136.9 (C-5a), 163.7 (C-6), 110.3 (C-7),
166.7 (C-8), 191.8 (C-9), 183.2 (C-10), 64.1 (CH,OH);
DL B0 5 SR R A — B, S R A 6 N
w-FHERHEE.

a7 REOKR, T HEE, 8240254 nm T
R AW B, 10% W B ER £ B U W A R Bt
(120 °C), HR-ESI-MS m/z: 287.051 2 [M-H]™ (it & 14
287.055 6, C,;H,,0y), #7174 C ;H,,0,. 'HNMR
(600 MHz, DMSO-d,) 6,,7.31 (2H, m, H-2', 6'), 6.78
(2H, m, H-3', 5'), 5.89 (1H, d, J = 1.8 Hz, H-4), 5.83
(1H, d, J = 2.4 Hz, H-2), 5.03 (1H, d, J = 11.4 Hz, H-7),
4.68 (1H, d, J = 11.4 Hz, H-6); *C NMR (150 MHz,
DMSO0-d,) 6.163.3 (C-1), 96.2 (C-2), 167.4 (C-3), 95.2
(C-4), 162.6 (C-5), 82.9 (C-6), 71.5 (C-7), 197.8 (C-8),
100.3 (C-9), 129.5 (C-1"), 127.6 (C-2"), 114.7 (C-3"),
157.8 (C-4"), 114.9 (C-5"), 128.9 (C-6"); UL E¥¥i 5 ¢
RO S B AR — 3, WS E G T A AL ER .

a8 KRR, BT HEE, 55254 nm T &
AN W RO, 10% M R £ I 1 VD R S iR B
(120 °C), HR-ESI-MS m/z: 177.015 8 [M-H]™ (it & 14
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177.018 8, C,H,0,), 4l 73 1\ C,;H,0,. 'H NMR
(600 MHz, DMSO-d,) J,, 9.83 (2H, s, 2-OH, 3-OH),
7.86 (1H, d, J = 9.6 Hz, H-8), 6.97 (1H, s, H-1), 6.74
(1H, s, H-4), 6.16 (1H, d, J = 9.0 Hz, H-7); "C NMR
(150 MHz, DMSO-d,) 6.160.9 (C-2), 111.6 (C-3), 144.5
(C-4), 112.4 (C-5), 142.9 (C-6), 150.4 (C-7), 102,7 (C-
8), 148.6 (C-9), 110.8 (C-10); LA _E %5 5 k" 41 &
AR, ME A8 NG T-—REFER.

& PR, T HEE, 548254 nm T &
TN BEBE, 10% WA B £ BE V% W # B AR B (120 °C),
HR-ESI-MS m/z: 197.040 7 [M-H]™ (it %14 197.045 0,
C,H,0,), #E Il 73  C,H, 05. 'H NMR (600 MHz,
CD,0D) §, 7.33 (2H, s, H-2, H-6), 3.88 (6H, s, 3-OCH,,
5-OCH,); "C NMR (150 MHz, CD,0D) 4. 122.3 (C-1),
108.2 (C-2), 148.8 (C-3), 141.5 (C-4), 148.8 (C-5), 108.2
(C-6), 164.5 (C-7), 56.7 (3-OCH,), 56.7 (5-OCH,); LA I
e 5 SCERPOOE S AR — B, W B 9 452
H:-3,5- T HAEBERHIR

A0 AR, T R, %4254 nm N2
N HNWEBE, 10% WRAR B £ B 10 # R AR €4 (120 °C),
HR-ESI-MS m/z: 223.061 7 [M-H]" (it 518 223.060 6,
C,H,,0,), #Ell4¥ 5~ C, H,0,. 'HNMR (600 MHz,
CD,0D) 6,,7.56 (1H, d, J = 16.2 Hz, H-7), 6.90 (2H, s,
H-2, H-6), 6.35 (1H, d, J = 15.6 Hz, H-8), 3.88 (6H, s, 3-
OCH,, 5-OCH,); *C NMR (150 MHz, CD,0D) d,. 126.9
(C-1), 108.9 (C-2), 148.6 (C-3), 139.2 (C-4), 149.4 (C-5),
106.6 (C-6), 146.5 (C-7), 117.2 (C-8), 171.5 (C-9), 56.7
(3-OCH,), 56.7 (5-OCH,); A b %4l 55 S kP i 3 A4
— 3, MU ENE Y108 4-F25E-3,5-  HAR BT

a1 KR, T TR, 540254 nm T &
AN BE, 10% AR B £ BV V0 # B A% €4,(120 °C),
HR-ESI-MS m/z: 167.034 8 [M-H]™ (it 514 167.034 4,
C,H,0,), £l 73+ X~ CHO,. 'H NMR (600 MHz,
CD,0D) ¢,, 7.31 (1H, dd, J = 7.8, 1.8 Hz, H-6), 7.00 (2H,
dd, J = 7.8, 1.8 Hz, H-4), 6.65 (1H, t, J = 7.8 Hz, H-5),
3.74 (3H, s, 3-OCH,); "C NMR (150 MHz, CD,0D) 6,
115.4 (C-1), 152.8 (C-2), 148.1 (C-3), 116.4 (C-4), 121.6
(C-5), 118.2 (C-6), 172.1 (C-7), 55.7 (6-OCH,); LA _E %
P 5 CERPIHRGE R A — 5, MEEAEY 11 N 2-R
JE-3-H AL IR R

a2 AEs S (HEE), 258254 nm T 2R
NG BE, 10% W Bt B2 £ B I W00 £ B 5 (120 °C),
HR-ESI-MS m/z: 419.167 3 [M+H]" (i1 %1 419.170 6,
C,,H,,0y), #EM 4rF N C,,H,,04. 'HNMR (600 MHz,
DMSO-d,) 6, 8.30 (2H, s, 4-OH, 4'-OH), 6.60 (4H, s, H-2,

H-2', H-6, H-6"), 4.60 (2H, d, J = 4.2 Hz, H-7, H-7"), 4.61
(2H, m, H-9a, H-9'a), 3.75 (12H, s, 3-OCH,, 3'-OCH,,
5-OCH,, 5'-OCH,), 3.77 (2H, m, H-9b, H-9'b), 3.05 (2H,
m, H-8, H-8'); "C NMR (150 MHz, DMSO-d,) 6. 131.4
(C-1, C-1"), 103.6 (C-2, C-2"), 147.9 (C-3, C-3"), 134.8
(C-4, C-4"), 147.9 (C-5, C-5"), 103.6 (C-6, C-6"), 85.4
(C-7, C-7"), 53.7 (C-8, C-8'), 71.1 (C-9, C-9"), 56.0 (3-
OCH,, 3-OCH,’, 5-OCH,, 5-OCH,"); LA I %4 5 SCik™>
RIEFEAR —F, ME M ED12H (-)- T HFWIEE -

3 SEMEM

3.1 HE1~12 % RAW264.7 HEEEHEM KM
MTT 3 46 I Ak & 40 1~12 5 RAW264.7 () 40 i 25 3%
PE. fF RAW264.7 40 it 4b T~ X HA K m, FH — ik
To B ) T K H R R R, 58 A B 9% Bk L s R =
FE2x10° /N ) Vi B, 4% 5L 100 pL AR AR 3R T
96 FLAR H, 5 20 i I BE J5 N 50 pmol- L7 ¥ JiE (1) 52k
A 100 uL, [[725 A H A 100 uL & DMSO 175
FRFFRE, B A 24 ha, MIAEFLIIAMTT 10 pL,
TR AR E 4 h)a, W B3E, BFLIMA 100 pL
DMSO # i, #23% 15 min J&5 7E 3 K 490 nm Rl & %% 5L
WOGEEAE . SKIEE =k, BHRE =ATPATEAL, 4
FHCT 1

32 AW 1~12 3 LPSiE S/ RAW 264.7 At
NOZKFHIFZM K FHHE 2 b5 LPS #ill 3/ B 20 g
RAW264.7 BT A6 i %6F NO B U (1SR . 5256 % E
N IEH SR 4L (LPS (10 ng-mL™") BEALAH AL &4 (50,
25.12.5.6.25.3.125 pmol-L™") %5 24 41, DL Hh 2E K #
(dexamethasone, 10 pmol-L™) 24y BH P4 X 1 . 500 £ 4R
KK RAW264.7 41 fitd LA 2 T 2x10° AN 3Rl T~ 96 AL
B, B LN 100 pl 40 f 8, Bl 5 I DEX A A
FEA A PRI LPS, 75 CO, A it E A F 15924 h 2 5,
W HY 50 pL 41 B 3 7% b3 VR B8 16 96 FLAR H, 433l n
A Griess I'fll Griess 1174 50 pL, #%%7 15 min 1 H 7857
RE, T 540 nm KA W 5E % LR AR, dx 5 AR 4 bR
A H R FLNO & &Y, IR E A =K, A
WE = PATEAL, &5 RECEIME .

33 EP1~12 AB#E SGC-7901 A PRI 4 RE =
EMMIR R MTTERE L&Y 1~12 % A B &
4 i SGC-7901 M4t g B vl Pk . HURE R 25 = LL |
HA& % 90% M4 i, LABEFL 6x10° AN 41 f 38 ) 70 T
96 FLAR, B L 100 pL, B T 37 °C. 5% CO, % 77 46 p 8%
7724 ho 40 HINGBE J5 70w 58 ARG IR AL, SIS A A
50 pumol-L™ ¥ B B ¥ AR 1k & 9 100 pL, & AN ik & 1%
3IANEAL, S ARIRA A 100 pL 25 AR 7525 (5T
2 — DMSO), FH 14 Xt B8 2 3% F 4R 32 3 4 (vorinostat,



A A5

LN L TR e S S A )

3341

10 pmol-L™). ZkZE0F & 48 hJ5, Wi i, &Lkt
BN 10 uL [ MTT, 46420 & 4 he B & 5E e, Wb
&, M DMSO 100 pL, H #5422 12 kA 15 min

J& 1490 nm A P IR ' FE I S AE B AR S R
3.4 %itEF 94 KM GraphPad Prism (version 8) 4t
THEE AR SEIG 45 B AT Gt 2 . SRR EE 3K,

T E 3 TATEAL, 45 REBCHME, P HdE B
x s RoR . KL S IR AL REAT B B 7 22 0 A,
AP <0.01 NERA LR X

e TTBK: A0 B S ST I 7 T VBRI B
O R 2 E iy K E RIS R TR T OB SUB G KA
TR S HE 7 AT AR B RO RS X 2 5 o
DR RS A

FlEERS: T 1EH K A AR 2 R

References

[1] Huang KH, Long CL. Review on medicinal plants in Canscora
(Gentianaceae) [J]. Nat Prod Res Dev (KA =W 7 5 H K),
2015, 27: 1287-1295.

[2] Fang JM, Ye XE, Jiang WZ, et al. Canscora diffusa (Vahl) R. Br.
ex Roem. & Schult., a newly recorded species of Canscora Lam.
(Gentianaceae) from Guangdong [J]. J Guangdong Pharm Univ
(U RYBEAR), 2023, 39: 80-82.

[3] Huang KH. Chemical Constituents of Canscora lucidissima, an
Ethnomedicinal Plant (Gentianaceae) (1% 4t 24 Fi i ¥ % 0 B/
.52 1553 #E 9T)[D]. Beijing: Minzu University of China, 2015.

[4] Guangxi Zhuang Autonomous Region Political Working Group
Yusheng Group. Guangxi Zhong Cai Yao (/I /1 ¥ 24) [M].
Guilin: Guangxi People's Publishing House, 1970.

[5] Fei QL, Zhang XY, Qi RJ, et al. Canscora lucidissima, a Chinese
folk medicine, exerts anti-inflammatory activities by inhibiting
the phosphorylation of ERK1/2 in LPS-activated macrophages
[J]. BMC Complement Altern Med, 2019, 19: 371.

[6] Luo B, Huang K, Sui X, et al. New xanthones from Canscora
lucidissima and their antioxidant and NO inhibitory activities [J].
Nat Prod Res, 2022, 36: 1433-1440.

[71 Lin GJ, Yang M, Tang YP, et al. Clinical research of Canscora
lucidissima in the prevention and treatment of radiation-induced
oral mucosa reaction in patients with nasopharyngeal cancer [J].
Mod Oncol (FLARME %), 2012, 20: 1817-1819.

[8] He Q, He L, Xu S, et al. Effect of xanthone from Canscora
lucidissima on cultured myocytes anoxia-reoxygenation injuries
[J]. Chin Med Mater (HZj#4), 2000, 23: 399-401.

[9] Ghosal S, Biswas K, Chaudhuri RK. Chemical constituents of
Gentianaceae XXIV: anti-mycobacterium tuberculosis activity of
naturally occurring xanthones and synthetic analogs [J]. J Pharm

Sci, 1978, 67: 721-722.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

Liu J, Zhang HX, Han Y, et al. Chemical constituents and
biological activities of xanthones from Canscora lucidissima [J].
Chin Tradit Herb Drugs ({1 % 24), 2023, 54: 7723-7729.
Karl-Werner G, Werner K. Sulphated phlorotannins from the
brown alga Pleurophycus gardneri [J]. Phytochemistry, 1992,
31:279-281.

Fukuyama Y, Kodama M, Miura I, et al. Structure of an anti-
plasmin inhibitor, eckol, isolated from the brown alga Ecklonia
kurome Okamura and inhibitory activities of its derivatives on
plasma plasmin inhibitors [J]. Chem Pharm Bull (Tokyo), 1989,
37:349-353.

Choodej S, Koopklang K, Raksat A, et al. Bioactive xanthones,
benzophenones and biphenyls from mangosteen root with
potential anti-migration against hepatocellular carcinoma cells
[J]. Sci Rep, 2022, 12: 8605.

Hoeech K, Zarzecki T. Eine neue synthese aromatischer ketone.
II. Kiinstliche Darstellung des Maclurins und ihm verwandter
Ketone [J]. Ber Dtsch Chem Ges, 1917, 50: 462-468.

Zhang SS, Han Y, Hou YD, et al. Study on the chemical
constituents and antitumor activity of ethyl acetate extract of
Lindera reflexa from Hunan province [J]. Acta Pharm Sin (%} %%
2£4l0), 2024, 59: 1741-1750.

Teles YC, Ribeiro-Filho J, Bozza PT, et al. Phenolic constituents
from Wissadula periplocifolia (L.) C. Presl. and anti-inflamma-
tory activity of 7,4’-di-O-methylisoscutellarein [J]. Nat Prod Res,
2016, 30: 1880-1884.

Xu F, Chen W, Ye Y, et al. A new quinolone and acetylcholines-
terase inhibitors from a sponge-associated fungus Penicillium sp.
SCSIO41033 [J]. Nat Prod Res, 2023, 37: 2871-2877.

Foutse Y, Mahiou-Leddet V, Herbette G, et al. Phytochemical
study of stem bark of Afzelia africana [J]. Chem Nat Compd,
2023, 59: 138-141.

Xu W, Wang J, Ju B, et al. Seven compounds from Portulaca
oleracea L. and their anticholinesterase activities [J]. Nat Prod
Res, 2022, 36: 2547-2553.

Jiang X, Chi J, Feng Q, et al. Isolation and identification of
antioxidant constituents from the flowers of Salvia miltiorrhiza
[J]. Nat Prod Res, 2024, 38: 2653-2657.

Dong H, Wu M, Wang Y, et al. Total syntheses and anti-inflam-
matory activities of syringin and its natural analogues [J]. J Nat
Prod, 2021, 84: 2866-2874.

Meringdal JW, Kilian A, Li WC, et al. Modular synthesis of
halogenated xanthones by a divergent coupling strategy [J]. J
Org Chem, 2022, 87: 9375-9383.

Liu J, Wen QY, Tian HR, et al. (£)-Sarcanan A, a pair of new
enantiomeric dihydrobenzofuran neolignans from the aerial parts
of Sarcandra glabra [J]. Nat Prod Res, 2023, 37: 2480-2485.

Wu QG, Huang LY, Chen Z, et al. Study on the chemical

constituents of triterpenoids in Patrinia villosa Juss [J]. Acta

Pharm Sin (%7 %#4k), 2024, 59: 1005-1009.



