170 - 2% %4 Acta Pharmaceutica Sinica 2024, 59(1): 170-182

Hhaes PR 2 Ak 7 R B Nref2 s iE M R

xER', NEE? fE, KAm", FER"
(1. Ll BRI 50E, i 201203; 2. iR R 2 R 24 RHRE SO0 i, Bl 201203)

HE: R KILHNE (TR L ODS. Sephadex LH-20. F il % HPLC &5 2 B 4 3 5 R M Hh At I fr (Sanguisorbae
Radix) 1] 95% £ B HE U 43 B 20045 3 31 ANy KA &4, Jad 30 1R 5T U 1% £ (MS\NMR). HEL 7 [ — (3%
(ECD) 255 R e b & W S5 4, 43 79 % 58 N 3-methoxyl-25,3S-epoxyflavanone (1a).3-methoxyl-2R,3R-epoxyflava-
none (1b).longifoin B (2).longifoin C (3)~EH My (4) M & (5)  HHEFR (6).5,3- 0 k-7,4'- — A B S5 (7).
M FZ 2 -7-0-p-D-% % A (8)s —ZUM 2 & (9). &1L 258 (10). (-)-garbanzol (11)~ (2R,3R)-4-methoxyl-distylin
(12)~ th 2219y (13) #8723 (14). a,4,2’,4'-tetrahydroxydihydrochalcone (15) phloretin (16)+ (+)-JL#% 25 (17).ethyl (+)-
cyanidan-3-ol-8-carboxylate (18).phyllocoumarin (19).methyl 3-methoxy-4,5-dihydroxybenzoate (20).4,5-dimethoxy-3-
hydroxybenzoic acid methyl ester (21). 3,4'-di-O-methylellagic acid (22).3,4,3'- = H 3£ i % & & (23).3,3",4'-0-
trimethylellagic acid-4-O-f-D-xyloside (24).(3R)-thunberginol C (25).resveratrol (26).1-hydroxypinoresinol (27)-(785,85)-
3-methoxy-3',7-epoxy-8,4’-oxyneoligna-4,9,9"-triol (28). K 7% % -8-0-4-D-#i %] FE T (29). phloracetophenone (30) F1 4-
(4'-hydroxyphenyl)-butan-2-one (31). F A1 4L&4 1a F1 1b Jy— 5357 1 2,3- PR S0 58 Bl 5 e S #g 4, b &4 2 Fi3 o —
X T 22 ) A, AL B 4.5.6.9.10.13.16 126 9 IR A ZAE Y 7 B 13 3, AL 519782730 FI 31 i XM
ZIR YT AR, A 11.12.15.18.19.25.28 F129 N5 IR N AHE Y T 4> B3 8. 83 XU R EER S
DR SEI0FE 293 T 41 g b U 5 AL &4 1~ 24 X A% IR T — 20 40 g 2 A 2% [ 7 2 (nuclear factor erythroid 2-related factor 2,
Nrf2) IR Eh s 1, 45 R, (L 4.6~10.12.14.17.19.20 A1 22~24 % Nrf2 7£ 25 pmol-L N R L ! 2% (L %
A E, NZE ST E T R A 2%

SESRIR): Mk 128 Oy B 2,3- B SR ; Nef2 W i s sk

FE 5 2S: R4 RRFRINAD: A X EHRES: 0513-4870(2024)01-0170-13

Phenolic constituents of Sanguisorba officinalis and their Nrf2
agonistic effect

WU Long-long', LIU Jing-wen’, YU Zhong-lian', ZHANG Liu-giang"’, LI Yi-ming""

(1. School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China; 2. Experiment
Center for Science and Technology, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

Abstract: Thirty-one phenolic constituents were isolated and purified from the 95% ethanol extract of Sangui-
sorbae Radix by using various chromatographic techniques, including macroporous resin, silica gel, ODS, Sepha-
dex LH-20 and semi-preparative HPLC. Their structures were elucidated by physicochemical properties, spectro-
scopic data (MS and NMR) and electronic circular dichroism (ECD) spectra, and identified as 3-methoxyl-2S,3S-
epoxyflavanone (1a), 3-methoxyl-2R, 3R-epoxyflavanone (1b), longifoin B (2), longifoin C (3), eriodictyol (4),
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naringenin (5), liquiritigenin (6), 5,3’-dihydroxy-7,4'-dimethoxyflavanone (7), naringenin-7-O-ff-D-glucopyrano-
side (8), dihydroquercetin (9), dihydrokaempferol (10), (-)-garbanzol (11), (2R,3R)-4-methoxyl-distylin (12),
kaempferol (13), quercetin (14), a,4,2',4'-tetrahydroxydihydrochalcone (15), phloretin (16), (+)-catechin (17), ethyl
(+)-cyanidan-3-ol-8-carboxylate (18), phyllocoumarin (19), methyl 3-methoxy-4, 5-dihydroxybenzoate (20), 4, 5-
dimethoxy-3-hydroxybenzoic acid methyl ester (21), 3,4'-di-O-methylellagic acid (22), 3,4,3'-O-trimethylellagic
acid (23), 3,3',4'-O-trimethylellagic acid-4-O- f-D-xyloside (24), (3R)-thunberginol C (25), resveratrol (26), 1-
hydroxypinoresinol (27), (7S, 8S) -3-methoxy-3’, 7-epoxy-8, 4"-oxyneoligna-4, 9, 9'-triol (28), emodin-8-O- f -D-
glucoside (29), phloracetophenone (30) and 4-(4’-hydroxyphenyl)-butan-2-one (31). Among them, compound 1a
and 1b is a pair of new flavonoid enantiomers, compounds 2 and 3 are a pair of new epimers, while compounds 4,
5,6,9, 10, 13, 16 and 26 were obtained from S. officinalis for the first time, compounds 7, 8, 27, 30 and 31 were
isolated for the first time from the S. officinalis genus, and compounds 11, 12, 15, 18, 19, 25, 28 and 29 were isolated
for the first time from the Rosaceae. The antioxidant activities of compounds 1-24 were evaluated by activating the
Nrf2 transcriptional pathway, which were measured by the dual-luciferase reporter gene assay in 293T cells.
Compounds 4, 6-10, 12, 14, 17, 19, 20 and 22-24 showed significant Nrf2 agonistic effect compared with the
control group at 25 umol-L", which provided reference for the research of their antioxidant activity.

Key words: Sanguisorba officinalis; phenolic constituents; flavonoids; 2, 3-epoxyflavanone; Nrf2 agonistic

effect; antioxidant
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Figure 1 Structures of compounds 1-31
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Table 1 'Hand "C NMR data of compounds 1-3 (600/150 MHz, CD,0OD)
1 2 3
No. - - -
O o, (Jin Hz) O o, (JinHz) O J, (Jin Hz)
107.5 (s) - 82.7 (d) 4.47 (d, 7.8) 82.2(d) 4.28(d,7.2)
95.1 (s) - 69.2 (d) 3.65 (td, 7.8,5.4) 68.3 (d) 3.94 (td, 7.6, 5.4)
4 193.8 (s) - 28.7 (1) 2.84 (dd, 16.2, 5.4) 28.4 (1) 2.85 (dd, 16.2, 5.4)
252 (dd, 16.2, 8.5) 251 (dd, 16.2, 7.9)

5 165.2 (s) - 156.4 (s) - 156.4 (s) -
6 97.8 (d) 5.96 (d, 2.0) 96.1 (d) 6.02 (s) 96.2 (d) 6.02 (s)
7 169.6 (s) - 154.7 () - 154.6 (s) -
8 97.4 (d) 6.00 (d, 2.0) 103.5 (s) - 103.7 (s) -
9 160.2 (s) - 153.7 (s) - 153.9 (s) -
10 101.1 (s) - 101.8 () - 102.2 (s) -
I 126.3 () - 132.0 (5) - 132.1 (s) -
2! 117.6 (d) 7.15 (d, 2.0) 115.5 (d) 6.44 (d, 1.7) 115.0 (d) 6.65(d, 1.7)
3 145.5 (s) - 145.7 (s) - 145.9 (s) -
& 147.2 (s) - 145.5 (s) - 145.9 (s) -
5 1153 (d) 6.80 (d, 8.3) 115.8 (d) 6.4 (d, 8.1) 115.9 (d) 6.65(d, 8.1)
6 122.0 (d) 7.02 (dd, 8.3, 2.0 119.2 (d) 5.97(dd, 8.1,1.7) 119.8 (d) 6.45(dd, 8.1, 1.7)
1 148.0 () - 147.7 (s) -
26" 128.9 (d) 7.06 (d, 7.4) 128.6 (d) 7.00 (d, 7.4)
35 129.2 (d) 725 (t, 7.4) 129.0 (d) 7.16 (1, 7.4)
4 126.8 (d) 717 (1, 7.4) 126.7 (d) 7.07 (t, 7.4)
7" 37.0 (d) 424 (m) 36.6 (d) 428 (m)
8" 38.8 (1) 2.05 (2H, m) 38.8 (1) 2.08 (2H, m)
9" 92.3 (d) 5.14(dd, 8.1,3.2) 92.3 (d) 5.09 (dd, 6.8, 4.3)
3-OCH 50.8 (q) 3.06 (s)
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none 1 3-methoxyl-2R,3R-epoxyflavanone.
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Figure 2 Experimental and calculated ECD spectra of compounds 1-3
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R, g L&Y, @iy % N longifoin B.

&Y 3: SO E A, 5T W EE, 550254 nm &
MEEH WG, IWIRIR-F 2R/ A RAA. [al) -10.67
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U m/z 421.129 1 [M-H] (715844 421.129 3, C,,H,,0,),
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Figure 3 Key HMBC, 'H-'H COSY, and NOESY correlations of compounds 1-3
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Figure 4 Relative luciferase activity in 293T cells treated with compounds 1-24 at 25 pmol-L". EGCG (50 umol-L™") and GA (50 pumol-L™)

were used as positive control. "P < 0.05, P < 0.01 vs control group. EGCG: (-)-epigallocatechin-3-gallate, GA: gallic acid
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1260 - il 4 5 MO AH 3% A (35 [H Agilent 2 H]); LC-
20ADXR 7 20 AH (H A Shimadzu /A ), LCQ FLEET
BT HFEmE % (35 E Thermo Scientific 23 ]); ZF-20D
A U8 A BT A (1 WL R BB ), SBS-
100 4% vh i H 2R 38 (il vE i A ) A IR
2 F]); XSE105 HL ¥ K F (% 1 Mettler 24 7]); E20-02
Jie #% 7% & AX (4 [E Heidoph Laborota /A 7]); YMC-Pack
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LH-20 (3ii 2 Pharmacia /A &]); MCI gel CHP-20P (H A&
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7 (24 48 4k 5 3505706 B A \1); HSGF254 3 2 (1%
FeE AR JE I AR (R B T AREIR A R A 7)) A i i
JBZ (100~200.200~300.300~400 H , b3 28 1Rl 4
WHERAT).

HWS-24 B iR e IR KIS 8 (Bl —fE R 2R
B A D), CO,MEIRREFRAE (B ind ESCO 2 w)); i T
fE& (Thermo Fisher Scientific); 8504l (&% Eppendorf
2 F)); DMl 58] B & 58 (48 [ Leica 2 #); Promega
GloMax 20/20 2020 1% & Stk M4 (35 E Promega 2>
F]); DMEM 85572 G 4 % PiA & (35 Gibeo A H));
DMSO (3 [ Sigma-Aldrich 4 7); (-)-F & & T LA R
BETRE 5 3722) % & TR (3its: 12020) (-
W PHERR AR 25 IR A D), 40 M % 97 0. 48 £L
B 1.5 mL B0 450 H 35 [H Corning 24 7

HA R T 2019 42 8 AW Ll e R 4R B
PR T (A4 Aok, fib5: 181227), P2 &bk, A

i (SDY181227) 78T b o 2 24 K 5 vh 24 2= B vk
Yk e E .
1 ERSSE

kP (20 kg) ¥y 5 F 10 15 & 95% LB Rl
A3 IR, BEIR 1.5 h, A FFHR IO, B8, JE ks 2200
B o 12 B N3 B 7K 4 MR B, A 10 FH S A4 RRUA T K
LR CFRREE 3 IR, A I Bk 17 i FH 80% HRE RSN 3 UK,
B I kR T 45 % BE RO, 19 30 0 K AL 57 g, LR
L BEERAL2 578 g, 80% HBEH AL 37 go LR LBRZEHL
AL (2 578 g) £ D101 B R ALR i A €1, Ak FH 7K
20%-40%60%- 80%95% £, M FE Pe it W48, T4,
KB i AL 766 g+20% 4 FE P i F A7 978 g.40% 44
it 8 Bt 347 365 g+ 60% £ 3 it #8457 668 g80% . i
Vet EB AL 235 g.95% L FEBE i #7210 g

80% L EE VL HBAL (235 g) 4 MCIAE: i 43 5, LA
FHlE-7K (50:50~100:0) & B2 ¥ M, FH TLC Al & I
AR 2y, 5% 11 N4> Fr.l~11. Fr4 (13.4 g) @it
ODS i, LAFHEE—/K (50250~ 100:0) £ 5 3 it 43 1%,
11 /Mt %r FrAA~K. Fr. 4E (37 mg) 25k (i DL
BE-7K (10:90~100:0) #f FE LN, 19 2146 54 6 (3 mg).
Fr.6 (35.0 g) JE T fE A kE €, DL — & H ke— FHEE (200
1~5:1) B e, 15 %) 11 N5 Fr.6A~K. Fr.6A
(101 mg) £ ODS # i [HEE-7K (50:50~100:0 H i
B B2 )] AR BRI AT 3 [HRE-/K (70:30)] 13 34L&
Y5 (34 mg). Fr.6D (131 mg) H HEEHE 4 AR AEY
24 (15 mg). Fr.1l (2.6 g) ShkRFE R, DL 50 H fi-
FE (1502 1~1:1) BREEVEML, 433 6 MR 7 Fr. 11A~F.
Fr.11A (120 mg) £ fE BAE 18, DUAT Jh k- 2 1R £ T
(102 1~6:1) B VLA 2] 54N 43 Fr.l1Aa~e; Fr.11Ad
(8 mg) FH &t B AE (il [ —-7K (70:30)] 2hifk 75 21k
A7 (2 mg). Fr.11B (162 mg) FH H B & 45 5 15 214k
1123 (42 mg).

60% LIV (668 g) LREMIFE (i (100 cm x
11 cm) 70 55, L& H be— H B (2000 1~1:1) A B 3k
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fii, 753 10 MR 2> Fr.1~10. Fr.2 (2.5 g) &R
W IR B, A EE- 28R OB (100 1~411) BEEEBE
Jii 75 31 9 AR 43 Fr.2-1~9. Fr.2-9 (810 mg) i@ id &t ik
FE L [ EE-/K (70030) 143 24644 20 (657 mg).
Fr.2-3 (27 mg). Fr.2-4 (29 mg) ¥J % 3} 4 HPLC (&
i —7K 43157, AR B & 3 mL-min™) 2 515 F L &
21 (1 mg, ¢, = 9.75 min).31 (2 mg, ¢, = 8.11 min). Fr.3
(1.8 g) FHI H it B 25 55 19 246 & ) 22 (206 mg). JETR
Fr.3A (1.6 g) ZRERAE (i, & - H B (10001~
100 1) 6 Wi, 43 3 8 ANt 7 Fr.3A-1~8. Fr.3A-6
(347 mg) £ MCIAT 3%, DLHIEE-7K (30:70~100:0) 6
FETRI, 193] 34N 5 Fr.3A-6-1~3; Fr.3A-6-1 (300 mg)
2 ODS AL, DLHEE-7K (30:70~100:0) 6 B e,
5 3] 3 AN 47 Fr.3A-6-1-A~C; Fr.3A-6-1-A (290 mg)
2 WL kE (i, DL ZBE-7K (0:100~100:0) £ 5 e i,
335 M9 Fr.3A-6-1-Aa~e. Fr.3A-6-1-Ab (31 mg)
FH2F 4145 HPLC [FFEE-/K (53:47), A& 3 mL'min™]
Iy 15 24k A& 27 (4 mg, t, = 10.10 min). 28 (3 mg,
t, = 14.62 min). Fr.3A-6-1-Ac (11 mg) £ -4 #% HPLC
[ EE-7K (47:53), R & 3 mL-min"] 2 25 24L&
130 (2 mg, £, = 11.30 min). Fr.3A-6-1-Ad (107 mg) &
Wk RE B [P EE - K (701 30)] 73 F Fr.3A-6-1-Ad-1
(30 mg) F11b & 4110 (76 mg). # Fr.3A-6-1-Ae (38 mg)
FFr.3A-6-1-Ad-1 G IFLEIRFE O3 [FEE-7K (70:30)]
53 7 MRS Fr.3A-6-1-Ae-1~7, H 1 Fr.3A-6-1-Ae-6
LA WI26 (3 mg), Fr.3A-6-1-Ae-7 AL &4 25 (2 mg).
Fr.3A-6-1-Ae-3 (6 mg) H il & HPLC [ £ JiF-7/K (25:
75), AR B 3 mL-min] 43 & 15 246 &4 11 (1 mg,
t, = 8.82 min). 15 (2 mg, ¢, = 11.07 min). Fr.4 (620 mg)
SRERAE A, DL S - (300 1~10:01) B EEBE
fii, 155 3 N4> Fr.4A~C. Fr.4B (304 mg) 285k AE
s [FFEE-7K (70:30)] £33 6 A4 Fr.daB1~6, H
Fr.4B6 WAL &¥13 (3 mg). Fr4B3 W [HEIE, i
JE, JEK Fr.4B3b £ Gt At i [FHEE-/K (70:30)] 1521
k44018 (9 mg). Fr.4B4 £ -] £ HPLC [ H F¥ - /K
(55:45), AR & 3 mL-min'] 2> 25 21L &40 4 (6 mg,
t, = 12.38 min).16 (4 mg, t, = 20.43 min). Fr.6 (3.675 g)
SRERAE A, DL S - HEE (200:1~301) BEEBE
fit, 53 B 7 AN 4 Fr.6A~G. Fr.6E (760 mg) 28kt A
i DL EE-/K (20:80~100:0) F#fZHeM, 1531 5N
43 Fr.6E1~5. Fr.6E4 (132 mg) & ODS A i, iz -
7K (40:60~100:0) Fh P, 15 2] 2 M 7 Fr.6E4a&b;
Fr.6E4a (123 mg) i8 i B i A €418 [FEE-7K (70:30)]
B EL AW 14 (5 mg). Fr.6F (1.47 g) 4 MCIA: i,
FHE - 7K (301 70~100: 0) Ff B 36 it , 18 21 6 /N i 4

Fr.6F1~6. Fr.6F1 (20 mg) i i kI A (0 i [ FF - K
(90:10)] 2itbH B A9 (15 mg). K Fr.7 (12.475 g)
2 ODS ¥t 1l ] 82 7 B, LH E-7K (30:70~100:0)
B VRS 2 17 ML) Fr.7-1~17. Fr.7-1 (131 mg) &
ODS 1, FEE—7K (20:80~100: 0) £ J& ¥ fijt 75 5|
2 ML) Fr.7-1A&B; Fr.7-1A (100 mg) 20 ¥k i b 41
[FEE-7K (70:30)] 454615 246517 (50 mg). Fr.7-3
(160 mg) L HEERAE I, FIEE-7K (90:10) FeMifs 244
4> Fr.7-3A~D, H w Fr.7-3D AL &% 12 (72 mg);
Fr.7-3C (31 mg) 424l % HPLC [ZJ5-/K (35:65), {AFH
i 3 mL-min'] 421541 (8 mg, £, = 10.04 min).
Fr.7-4&5 (178 mg) £ kAT (i, L EE 7K (80:20)
Ve, 75 5 3 AN 9> Fr.7-4&5A~C, Fr.7-4&5C NiL &
Y119 (75 mg); Fr.7-4&5B (24 mg) L kE i 1 J2 i %4,
LR - EE-/K- 28 (10:1:1:0.1) BIF, FHURE R
A A e - R (100 1) YR, F94 ODS i [H
iz -7K (70:30)] 4lifk, 13 245 Y) 8 (10 mg). Fr.7-6
(280 mg) £ BRI 3, DLHIEE—IK (70:30) Befit, 15 2
Fr.7-6A~C; Fr.7-6C (145 mg) 4 - % HPLC [Z. 5 -
K (27:73), AR E 3 mL-min™] 32L& 2 (12 mg,
t, = 38.30 min).3 (10 mg, ¢, = 39.48 min). Fr.7-9 £ 4K
FEOTE, HEE-/K (70:30) Hellif5 24N 5 Fr.7-9A~D;
Fr.7-9B (45 mg) F H i 55 45 i 15 2L 540 29 (10 mg).
2 Nrf2 BEEMFIE

S IG 2 M BR 5 2541 293 48 i Dy A U R 4 AR A7
Hiu R A B 1 SR A G ) DMSO Vi, Tic B
25 mmol- L™ FIFE 5 B BHME 259 8 C e B &
Nrf2 BEE MR (-)-REEFILRREE TR (-
epigallocatechin-3-gallate, EGCG) 1% & T & (gallic
acid, GA).

SEG T7 Ve W URAT TR R P ) 293 T 41 i R AT
B R, PRI N 37 °COKIB R Rk, SR 5 75% T8
FETH TR IRATE AR B AT 2 1.5 mL B0,
£ 800 r'min”, 25 °CE A N0 4 min, 7+ % EIHW. N
A1 mL g AR 774k, BRI A 5 m TRt , &
T 5% CO,, 37 CCHI M5 TR 3G 7% . A8 JE, A KIRES
RUF H AR 77 10 80% /2 47 111 293 T il i, W 7 J 55 97
K&, PBS S e 9 k5, F 0.25% JEERG T 4L 2 min, &
TR T U %% 380 4H Mt 4% 247 3% (B AN B B SRV O, I
3 mL K5 IR FE L b Ak, AT 3550 J5 4K 2 7E 800 rmin”,
25 °C%M N B0 4 min, 375 BIEW. KR HEB A
FE BT RIES IR, BT 5% CO,.37 °CAfu ks IR A 55 7%

BOW B KA 293 T 41 (1.5%10°/4L) BFT 96 L
1R, 5575 T 5 A 10% JR4F- 135 A1 1% P4 R ) DMEM K5
FRAA, HE TIEIE 37 °C.5% CO, MR 751595 12 h
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J&, 293T 28 i % Ye R aK JiU kL 24 h, F QiR R 3.2 pg
Gal4-Nrf2-TK-rLUC, 3.2 pg the Gal4 reporter vector
9 x GAL4-UAS-promoter-fLuc (Genechem, Shanghai),
0.3 ug Renilla reporter plasmids 16 pL FuGENE #% 4%
7] (Roche, Switzerland). Fifi 5 IMAPFHMEZ54) (EGCG Al
GA, iK% 8 50 pmol-L) PA K 43 8515 2 ) ARk &
) (25 umol-L™), [A]I 15 B 2% AT R ZH N 1% DMSO,
TEA M FRAE RS 77 24 h 5, 32 BB G 22 Bl i 5 2
RS AT &) (Beyotime, RG027, Shanghai) J7 7246l
RNEBNE I HHAT 3 IRE R LR IGIE . Nrf2 3
iEHRLU, , /RLU, . "HI B R OR, 10 BT A
Xt = B 1 (relative luciferase, RLU) #3 H “Firefly
RLUs/Renilla RLUs” i LLAE 27~ o 4 48 FH GraphPad
Prism B BEAT GE i 70 M7, tH &R SRR I8 + FrdtE
% (mean + SEM) £ 7, 4 (A LR H K%, P < 0.05
MEREAREEZER.

3 HFHEE

&P B E R (FFEE); HR-ESI-MS 45 H
1B 10§ m/z 331.046 8 [M—H]™ (518 331.045 9,
C,H,0,); 'H NMR (600 MHz, CD,OD) #1"”C NMR
(150 MHz, CD,0OD) ##ii W% 1. a1 8—Xlaxt
WS RIAA, 433 i 4 4 3-methoxyl-2S,3S-epoxyflavanone
(1a) 1 3-methoxyl-2R,3R-epoxyflavanone (1b)-

3-methoxyl-2S,3S-epoxyflavanone (1a): ECD (c 0.40,
MeOH) /. (Ag) 201 (—7.04), 228 (1.74), 259 (-0.44),
301 (5.98) nm.

3-methoxyl-2R,3R-epoxyflavanone (1b): ECD (¢ 0.40,
MeOH) 4, (Ag) 201 (0.14), 217 (-0.38), 257 (0.16), 299
(=0.31) nm.

a2 mOEE (FE); [aly -74.67 (¢ 0.10,
MeOH); ECD (c 0.11, MeOH) 2 (Ae) 194 (11.26), 209
(=2.79), 216 (-1.39), 233 (-5.83) nm; HR-ESI-MS 5 i}
W T8 T m/z 421.129 3 [M-H]™ (iH 5018 421.129 3,
C,.H,,0,); 'H NMR (600 MHz, CD,0D) #1"”C NMR
(150 MHz, CD,0D) ##ls W& 1. %5 &4 2 A lon-
gifoin B,

&3 EEEAE (FE); [«]) -10.67 (¢ 0.10,
MeOH); ECD (c 0.11, MeOH) A (A¢) 191 (13.17), 213
(-5.42) nm; HR-ESI-MS %5 ik 73+ B U6 m/z 421.129 1
[M-H] (11548 421.129 3, C,,H,,0,); 'H NMR (600 MHz,
CD,0D) F1°C NMR (150 MHz, CD,0D) %4 .55 1.
YA 3 24 longifoin Co

&4 EEFEAAK (FEE); ESI-MS m/z 289 [M+
H]', 47~ CH,,0,- 'HNMR (600 MHz, CD,0OD):
J, 6.92 (1H, s, H-2"), 6.79 (2H, s, H-5',6"), 5.88 (1H, d,

J = 2.0 Hz, H-8), 5.86 (1H, d, J = 2.0 Hz, H-6), 5.27
(1H, dd, J = 12.8, 2.9 Hz, H-2), 3.05 (1H, dd, J = 17.1,
12.8 Hz, H-3a), 2.69 (1H, dd, J = 17.1, 2.9 Hz, H-3b);
C NMR (150 MHz, CD,0D): 6. 80.4 (C-2), 44.1 (C-3),
197.5 (C-4), 165.4 (C-5), 97.3 (C-6), 169.3 (C-7), 96.5
(C-8), 164.8 (C-9), 103.1 (C-10), 131.8 (C-1"), 114.7 (C-
2", 146.5 (C-3"), 146.9 (C-4"), 116.2 (C-5"), 119.2 (C-6').
DL bR 5 SRR A — B, S R A 4
B

&S A& (FEE); ESI-MS m/z 273 [M+
H]", 7 138 C H,,0,. 'H NMR (600 MHz, DMSO-
d): 6, 7.31 (2H, d, J = 8.5 Hz, H-2',6'), 6.79 (2H, d, J =
8.6 Hz, H-3',5"), 5.83 (2H, q, J = 2.1 Hz, H-6,8), 5.42
(1H, dd, J = 12.8, 2.9 Hz, H-2), 3.24 (1H, dd, J = 17.1,
12.8 Hz, H-3a), 2.66 (1H, dd, J = 17.1, 3.0 Hz, H-3b);
"C NMR (150 MHz, DMSO-d,): 6. 78.3 (C-2), 42.0 (C-
3), 196.0 (C-4), 163.5 (C-5), 96.0 (C-6), 167.7 (C-7), 95.2
(C-8), 162.9 (C-9), 101.4 (C-10), 128.9 (C-1"), 128.3 (C-
2%, 115.1 (C-3"), 157.7 (C-4"), 115.1 (C-5"), 128.3 (C-6').
DL b B 5 SRR T A — B, S A S N
Tl R 2

thE&we HEE MK (FEE); ESI-MS m/z 257 [M+
H]", %+ N CH,,0,. 'HNMR (600 MHz, CD,0D):
5, 7.73 (1H, d, J = 8.8 Hz, H-5), 7.32 (2H, d, J = 8.5 Hz,
H-2',6"), 6.82 (2H, d, J = 8.5 Hz, H-3',5"), 6.50 (1H, dd,
J=8.8,2.2 Hz, H-6), 6.36 (1H, d, J = 2.2 Hz, H-8), 5.38
(1H, dd, J = 13.1, 2.9 Hz, H-2), 3.05 (1H, dd, J = 16.9,
13.1 Hz, H-3a), 2.69 (1H, dd, J = 16.9, 2.9 Hz, H-3b);
C NMR (150 MHz, CD,0D): 6. 81.0 (C-2), 45.0 (C-3),
193.5 (C-4), 131.4 (C-5), 111.7 (C-6), 166.8 (C-7), 103.8
(C-8), 165.6 (C-9), 115.0 (C-10), 129.9 (C-1"), 129.0 (C-
2',6), 116.3 (C-3',5"), 159.0 (C-4"). LA I ¥4 5 ki
RIEFA 5, WS B EM6 AN HEER.

&1 AEE A (FEE); ESI-MS m/z 317 [M+
H]", %7+~ C,H,0,- 'HNMR (600 MHz, CD,0D):
5, 7.08 (1H, d, J= 1.7 Hz, H-2), 6.93 (1H, d, J = 8.1 Hz,
H-6"), 6.82 (1H, d, J = 8.1 Hz, H-5"), 6.07 (1H, d, J =
2.3 Hz, H-8), 6.05 (1H, d, J = 2.3 Hz, H-6), 5.38 (1H,
dd, J = 13.1, 2.9 Hz, H-2), 3.88 (3H, s, 7-OCH,), 3.81
(3H, s, 4-OCH,), 3.18 (1H, dd, J = 17.2, 13.1 Hz, H-3a),
2.75(1H, dd,J=17.2,2.9 Hz, H-3b); *C NMR (150 MHz,
CD,0OD): d,. 80.7 (C-2), 44.2 (C-3), 198.3 (C-4), 165.3
(C-5), 95.8 (C-6), 169.5 (C-7), 95.0 (C-8), 164.7 (C-9),
104.1 (C-10), 131.6 (C-1"), 111.3 (C-2'), 148.2 (C-3"),
149.1 (C-4"), 116.1 (C-5"), 120.6 (C-6"), 56.5 (7-OCH,),
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56.3 (4'-OCH,). DA b %4l 55 SCHRP M i B AR — 28, #h
KRBT N 5,3 -7 A R AR

a8 wE CE R (FI); ESI-MS m/z 435
[M+H]", 30N C, H,,0,. 'HNMR (600 MHz, CD,0D):
5,732 (2H,d,J=8.4 Hz, H-2',6'), 6.82 (2H, d, /= 8.4 Hz,
H-3',5"), 6.21 (1H, d, J = 2.2 Hz, H-8), 6.19 (1H, d, J =
2.2 Hz, H-6), 5.38 (1H, dt, J = 13.0, 3.2 Hz, H-2), 4.98
(1H, t, J = 6.8 Hz, H-1"), 3.88 (1H, d, J = 11.9 Hz, H-
6a"), 3.69 (1H, dt, J=11.9, 5.1 Hz, H-6b"), 3.45 (3H, m,
H-2",3",5"), 3.39 (1H, dt, J = 9.4, 2.4 Hz, H-4"), 3.17
(1H, dd, J=17.2, 13.0 Hz, H-3a), 2.75 (1H, dt, J = 17.2,
3.2 Hz, H-3b); "C NMR (150 MHz, CD,OD): J. 80.6
(C-2), 44.2 (C-3), 198.6 (C-4), 165.0 (C-5), 98.0 (C-6),
167.0 (C-7), 96.9 (C-8), 164.6 (C-9), 104.9 (C-10), 130.8
(C-1"), 129.1 (C-2', 6"), 116.3 (C-3', 5'), 159.1 (C-4"),
101.2 (C-1"), 74.6 (C-2"), 77.8 (C-3"), 71.2 (C-4"), 78.2
(C-5"), 62.3 (C-6"). LA b H¥s 5 SCHRPO o 2 A —
B, W B Y 8 AN R -7-0-B-D-H B HEH

&9 EEE A& (FEE); ESI-MS m/z 305 [M+
H]", 4+ ¥~ C,;H,0,. 'HNMR (600 MHz, CD,0D)
d,: 6.97 (1H, br s, H-2"), 6.85 (1H, d, J = 8.1 Hz, H-6"),
6.81 (1H, d, J = 8.1 Hz, H-5"), 5.92 (1H, s, H-8), 5.88
(1H, s, H-6), 4.91 (1H, d, J = 11.5 Hz, H-2), 4.50 (1H, d,
J=11.5 Hz, H-3); "C NMR (150 MHz, CD,0OD) §..: 85.0
(C-2), 73.6 (C-3), 198.3 (C-4), 165.2 (C-5), 97.3 (C-6),
168.7 (C-7), 96.3 (C-8), 164.4 (C-9), 101.8 (C-10), 129.8
(C-1"), 116.1 (C-2"), 146.2 (C-3"), 147.1 (C-4"), 115.9 (C-
5", 120.9 (C-6")o LA I %4 15 SR i B A — 5, #h
Kt e N A & .

&0 FEEFE A (FEE); ESI-MS m/z 287 [M-
H], 7+~ C H,,0,. 'HNMR (600 MHz, CD,0OD):
5,735 (2H, d,J=8.5Hz, H-2',6'), 6.83 (2H, d, /= 8.6 Hz,
H-3',5"), 5.93 (1H, d, J = 2.1 Hz, H-8), 5.88 (1H, d, J =
2.1 Hz, H-6), 4.98 (1H, d, J = 11.6 Hz, H-2), 4.54 (1H,
d, J = 11.6 Hz, H-3); "C NMR (100 MHz, CD,OD): 6,
85.0 (C-2), 73.6 (C-3), 198.5 (C-4), 165.3 (C-5), 97.3 (C-
6), 168.8 (C-7), 96.3 (C-8), 164.5 (C-9), 101.8 (C-10),
129.3 (C-1"), 130.4 (C-2',6"), 116.1 (C-3', 5"), 159.2 (C-
4", DL EEE 5 SO PIROE B AR — 8, S E A
105 S0l 2

&1 R A E R (HEE); ESI-MS m/z 273
[M+H] ", % F XN C,;H,,0,c 'H NMR (600 MHz,
CD,0D): §, 7.70 (1H, d, J = 8.7 Hz, H-5), 7.37 (2H, d,
J = 8.5 Hz, H-2',6'), 6.83 (2H, d, J = 8.6 Hz, H-3',5"),
6.50 (1H, dd, J=8.7,2.2 Hz, H-6), 6.28 (1H, d, J=2.2 Hz,

H-8), 4.98 (1H, d, J = 11.8 Hz, H-2), 4.50 (1H, d, J =
11.8 Hz, H-3); "C NMR (100 MHz, CD,0D): J. 74.5
(C-2), 85.4 (C-3), 194.3 (C-4), 130.0 (C-5), 112.6 (C-6),
167.0 (C-7), 104.0 (C-8), 165.3 (C-9), 113.0 (C-10),
129.6 (C-1"), 130.4 (C-2', 6'), 116.1 (C-3", 5"), 159.1 (C-
4. DL EEHE S ORI R GE B A — 8, S e
11} (-)-garbanzol.

a2 FEREE (FEE); ESI-MS m/z 319 [M+
H]', % 73X N C,H,0. 'HNMR (600 MHz, CD,0OD):
J, 6.97 (1H, d, J = 2.0 Hz, H-2"), 6.85 (1H, dd, J = 8.1,
2.0 Hz, H-6'), 6.80 (1H, d, J = 8.1 Hz, H-5'), 5.91 (1H,
d, J = 2.0 Hz, H-8), 5.87 (1H, d, J = 2.0 Hz, H-6), 4.90
(1H, d, J = 11.5 Hz, H-2), 4.50 (1H, d, J = 11.5 Hz, H-
3), 3.35 (3H, s, 3-OCH,); °C NMR (150 MHz, CD,0OD):
d. 73.6 (C-2), 85.1 (C-3), 198.2 (C-4), 165.2 (C-5), 97.4
(C-6), 169.1 (C-7), 96.4 (C-8), 164.4 (C-9), 101.7 (C-10),
129.9 (C-1"), 115.9 (C-2"), 147.1 (C-3"), 146.3 (C-4"),
116.1 (C-5"), 120.9 (C-6"), 49.8 (3-OCH,). LA ¥t 5
SCHRPOHRE B AR — B WO e B 124 (2R,3R)-4-
methoxyl-distylin.

a3 FAREA (FEE); ESI-MS m/z 287 [M+
H]", %+ 7 N C,H,0,- "HNMR (600 MHz, CD,0D):
J,8.09 (2H, d,J=8.5 Hz, H-2',6), 6.91 (2H, d,J=8.5 Hz,
H-3',5"), 6.40 (1H, s, H-8), 6.18 (1H, s, H-6); "C NMR
(150 MHz, CD,0OD): d,. 148.1 (C-2), 137.1 (C-3), 177.4
(C-4), 162.5 (C-5), 99.3 (C-6), 165.7 (C-7), 94.5 (C-8),
158.3 (C-9), 104.5 (C-10), 123.7 (C-1"), 130.7 (C-2',6"),
116.3 (C-3',5"), 160.6 (C-4"). LA %4 5 S wkCIR E
FEAR B MUE R AW 13 N £ .

tEM14 AR K (FEE); ESI-MS m/z 303 [M+
H]', 7+ 3~ C H,,0,. 'HNMR (600 MHz, CD,0D)
d,:7.74 (1H, d, J = 1.8 Hz, H-2'), 7.64 (1H, dd, J = 8.5,
1.8 Hz, H-6'), 6.89 (1H, d, J = 8.5 Hz, H-5"), 6.39 (1H, s,
H-8), 6.18 (1H, s, H-6); "C NMR (150 MHz, CD,0OD)
d.: 148.8 (C-2), 137.2 (C-3), 177.3 (C-4), 162.5 (C-5),
99.2 (C-6), 165.6 (C-7), 94.4 (C-8), 158.2 (C-9), 104.5
(C-10), 124.2 (C-1"), 116.2 (C-2'), 146.2 (C-3"), 148.0
(C-4"), 116.0 (C-5"), 121.7 (C-6"). LA L %4 5 S0 gkl
OB R AR — 3, MU S 14 i = .

WEMS R (FED; ESI-MS m/z275 [M+
H]', 47~ C,H,0,. 'HNMR (600 MHz, CD,0OD):
d,7.65 (1H, d, J= 9.0 Hz, H-6'), 7.02 (2H, d, J = 8.5 Hz,
H-2,6), 6.67 (2H, d, J = 8.5 Hz, H-3,5), 6.31 (1H, dd, J =
9.0,2.3 Hz, H-5"), 6.23 (1H, d,J=2.3 Hz, H-3'), 5.13 (1H,
dd, J=17.6, 4.8 Hz, H-a), 3.02 (1H, dd, J = 14.0, 4.8 Hz,
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H-pa), 2.83 (1H, dd, J = 14.0, 7.6 Hz, H-fb); “C NMR
(100 MHz, CD,0OD): d,. 74.2 (C-a), 42.3(C-f3), 129.4 (C-
1), 131.5 (C-2,6), 116.0 (C-3,5), 157.1 (C-4), 111.4 (C-
1), 165.3 (C-2"), 104.0 (C-3"), 167.0 (C-4"), 110.3 (C-5"),
133.4 (C-6'), 204.3 (C=0). LA _F%¥¥E 5 k> ks 2
A5, M G158 0,4,2',4-tetrahydroxydihy-
drochalcone.

&6 Lkl R (FFEF); ESI-MS m/z 275
[M+H]", 773N C H,,0,. 'HNMR (600 MHz, CD,OD):
J,7.04 (2H, d, J = 8.4 Hz, H-2,6), 6.69 (2H, d, J = 8.4 Hz,
H-3,5), 5.80 (2H, s, H-3',5"), 3.27 (2H, t, J = 8.0 Hz,
COCH,CH,), 2.85 (2H, t,J= 8.0 Hz, COCH,CH,); "C NMR
(150 MHz, CD,0D): §,. 134.0 (C-1), 130.3 (C-2,6), 116.1
(C-3,5), 156.5 (C-4), 105.3 (C-1"), 165.8 (C-2',6"), 96.4
(C-3',5"), 166.4 (C-4"), 206.3 (C-CO), 47.3 (C-a), 31.5
(C-B)o VAL 5 SRR TE HE AR — 3, et &
%16 4 phloretin.

AT Atk (FE); ESI-MS m/z291 [M+
H]", % ¥ N CH,, 0, 'HNMR (600 MHz, CD,0D):
J,6.86 (1H, d, J= 1.8 Hz, H-2"), 6.79 (1H, d, J = 8.1 Hz,
H-5"), 6.74 (1H, dd, J = 8.1, 1.8 Hz, H-6), 5.95 (1H, d,
J=2.0 Hz, H-6), 5.88 (1H, d, J = 2.0 Hz, H-8), 4.59 (1H,
d, J = 7.5 Hz, H-2), 4.00 (1H, td, J = 8.0, 5.4 Hz, H-3),
2.87 (1H, dd, J = 16.1, 5.4 Hz, H-4a), 2.53 (1H, dd, J =
16.1, 8.0 Hz, H-4b); "C NMR (150 MHz, CD,0OD): 4.
82.8 (C-2), 68.8 (C-3), 28.5 (C-4), 157.5 (C-5), 96.3 (C-
6), 156.9 (C-7), 95.5 (C-8), 157.8 (C-9), 100.8 (C-10),
132.2 (C-1"), 115.2 (C-2"), 146.2 (C-3'), 146.2 (C-4"),
116.1 (C-5"), 120.0 (C-6"). LA I % ¥ 5 SRk 18 FE
A3, WS B AT N (H)- L=

&8 s A (FEE); ESI-MS m/z 363 [M+
H]', 7+ 73N C \(H, Oy ZAEWIIIZHEEIE 5 Ol

I rosacatechin A”%. (+)-8-methoxycarbonylcatechin””

FAR—F, AR Z AT C-8 M BRI B BE K, &
HSQC.HMBC {55 73 #7, i i8 C-8 i1 N L B HUAX, &%
e S G N ethyl (+)-cyanidan-3-ol-8-carboxylate.
I3 SciFinder £ Z iz G K I AN CRIRAR 1), B
VA 3 d SCHRPS R IE 1A A1, (H 35 A0 A A%
K, A SRR S . "H NMR (600 MHz, CD,0D): 4,
6.79 (1H, d, J = 1.6 Hz, H-2"), 6.76 (1H, d, J = 8.0 Hz,
H-5"), 6.68 (1H, dd, J = 8.0, 1.6 Hz, H-6"), 5.96 (1H, s,
H-6),4.75 (1H, d, J= 6.8 Hz, H-2), 4.53 (2H, q,J=7.2 Hz,
H-2"), 4.03 (1H, q, J = 7.0 Hz, H-3), 2.80 (1H, dd, J =
16.3, 5.0 Hz, H-4a), 2.55 (1H, dd, J = 16.3, 7.5 Hz, H-
4b), 1.43 3H, t, J = 7.2 Hz, H-3"); *C NMR (150 MHz,

CD,OD): 6. 83.3 (C-2), 68.0 (C-3), 27.3 (C-4), 161.3 (C-
5),96.5 (C-6), 161.6 (C-7), 95.0 (C-8), 162.2 (C-9), 101.4
(C-10), 131.4 (C-1'), 114.9 (C-2'), 146.4 (C-3"), 146.4
(C-4"), 116.2 (C-5"), 119.6 (C-6'), 171.3 (C-CO), 63.2 (C-
2"), 14.6 (C-3"). %35 HH W) 18 4 ethyl (+)-cyanidan-
3-o0l-8-carboxylate,

a9 FHEREA (FEE); ESI-MS m/z 343 [M+
H]', 4+ 13~ C(H,,0,. 'HNMR (600 MHz, CD,OD):
5, 8.01 (1H, d, J = 9.6 Hz, H-11), 6.84 (1H, br s, H-2"),
6.78 (1H, d, J = 8.1 Hz, H-6"), 6.72 (1H, d, J = 8.1 Hz,
H-5"), 6.33 (1H, s, H-6), 6.03 (1H, d, J = 9.6 Hz, H-12),
4.83 (1H, d, J=17.0 Hz, H-2), 4.10 (1H, q, J = 7.0 Hz, H-
3), 2.88 (1H, dd, J = 16.6, 5.1 Hz, H-4a), 2.63 (1H, dd,
J =16.6, 7.5 Hz, H-4b); °C NMR (150 MHz, CD,0OD):
J. 83.3 (C-2), 67.8 (C-3), 27.8 (C-4), 161.6 (C-5), 95.4
(C-6), 156.0 (C-7), 106.0 (C-8), 152.8 (C-9), 103.4 (C-
10), 141.0 (C-11), 110.0 (C-12), 164.2 (C-13), 131.2 (C-
1), 114.9 (C-2"), 146.5 (C-3'), 146.4 (C-4"), 116.3 (C-5"),
119.7 (C-6")o LA R %4 5 SOk i He A — 5, il s
TE A4 19 4 phyllocoumarin.

wAEM20  AEFEE (FEE); ESI-MS m/z 197 [M-
H]", 4 73 h CH,,0,. 'H NMR (600 MHz, CD,0D):
8,717 (1H, d, J=1.9 Hz, H-2), 7.16 (1H, d, /~1.9 Hz, H-
6), 3.87 (3H, s, 7-OCH,), 3.84 (3H, s, 3-OCH,); "C NMR
(150 MHz, CD,0OD): d,. 121.4 (C-1), 106.0 (C-2), 149.1
(C-3), 140.6 (C-4), 146.3 (C-5), 111.9 (C-6), 168.8 (C-
7), 52.4 (3-OCH,), 56.7 (7-OCH,). LA _F % #5 5 SC iR+
i e AR —F, W% E A ) 20 4 methyl 3-methoxy-
4,5-dihydroxybenzoate.

AW RE G (FEE); ESI-MS m/z213 [M+
H]", 7~ CH,,0,c 'HNMR (600 MHz, CD,0D):
., 7.17 (1H, d, J = 2.0 Hz, H-2), 7.16 (1H, d, J = 2.0 Hz,
H-6), 3.87 (3H, s, 4-OCH,), 3.86 (3H, s, 5-OCH,), 3.84
(3H, s, COOCH,); *C NMR (100 MHz, CD,0OD): §, 126.5
(C-1), 112.1 (C-2), 151.9 (C-3), 142.2 (C-4), 154.4 (C-5),
105.8 (C-6), 168.4 (C-7), 61.0 (4-OCH,), 56.5 (5-OCH,),
52.6 (7-OCH,). LA b %i#fs 5 SCHR™ o 3 A — 2, i
% E A AW 21 2 4,5-dimethoxy-3-hydroxybenzoic acid
methyl ester.

&2 AEE (FEE); ESI-MS m/z 331 [M+
H]', 4 ¥~ C,H,,0,- 'HNMR (600 MHz, DMSO-
d): 6, 7.50 (1H, s, H-5), 7.49 (1H, s, H-5"), 4.04 (3H, s,
3-OCH,), 3.97 (3H, s, 4'-OCH,); "C NMR (100 MHz,
DMSO-d,): 4. 111.5 (C-1), 141.6 (C-2), 140.0 (C-3), 152.5
(C-4), 111.3 (C-5), 112.7 (C-6), 158.6 (C-7), 106.9 (C-1"),
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140.5 (C-2'), 135.6 (C-3'), 149.8 (C-4"), 106.7 (C-5"),
113.6 (C-6"), 158.7 (C-7"), 60.9 (3-OCH,), 56.6 (4'-OCH,)s
DA 3 5 SRR E B A — B MU e G 22
3,4'-di-O-methylellagic acid.

Ew23  AEEE (FEE), 2T DMF, DMSO
¥ ; ESI-MS m/z 345 [M+H]", 4> T 3~ C,,H,,0;.
'H NMR (600 MHz, DMSO-d,): 6, 10.83 (1H, s, 4'-OH),
7.63 (1H, s, 5'-ArH), 7.54 (1H, s, 5-ArH), 4.06 (3H, s,
3'-OCH,), 4.04 (3H, s, 3-OCH,), 4.00 (3H, s, 4-OCH,);
BC NMR (150 MHz, DMSO-d,): . 112.5 (C-1), 141.5
(C-2), 140.9 (C-3), 152.6 (C-4), 107.5 (C-5), 113.4 (C-
6), 158.5 (C-7), 111.2 (C-1'), 141.0 (C-2"), 140.2 (C-3"),
153.8 (C-4'), 111.7 (C-5'), 112.0 (C-6"), 158.3 (C-7"),
61.3 (C-3-OCH,), 56.7 (C-4-OCH,), 61.0 (C-3'-OCH,).
DA E 3 5 SRR E B A — B, MUE e S 23
343-=HETRE TR

&4  AEBEE (FE); ESI-MS m/z 477 [M+
H]", 4> 3N C,,H,,0,,- 'HNMR (600 MHz, DMSO-
d): 6, 7.78 (1H, s, H-5), 7.65 (1H, s, H-5"), 5.19 (1H, d,
J = 7.4 Hz, xyl-1), 4.09 (3H, s, OCH,-3), 4.05 (3H, s,
OCH,-3"), 4.01 (3H, s, OCH,-4"), 3.83 (1H, dd, J = 10.2,
4.4 Hz,xyl-5a), 3.46~3.35 (4H, m, xyl-2,3,4,5b); "C NMR
(150 MHz, DMSO-d,): 5. 113.8 (C-1), 141.9 (C-2), 141.2
(C-3), 154.4 (C-4), 112.0 (C-5), 112.7 (C-6), 158.4 (C-7),
112.9 (C-1"), 141.2 (C-2'), 140.9 (C-3"), 151.6 (C-4"),
107.6 (C-5"), 112.3 (C-6'), 158.2 (C-7'), 61.7 (OCH,-3),
61.3 (OCH,-3"), 56.8 (OCH,-4"), 101.7 (xyl-1), 73.0 (xyl-
2), 76.1 (xyl-3), 69.2 (xyl-4), 65.8 (xyl-5). Ll L¥#E 5
SCHRM R E B AR — B, W e B 24 3,37 ,4'-O-tri-
methylellagic acid-4-O-f$-D-xyloside

thE2s  REARE A (FEE); ESI-MS m/z 273 [M+
H]', 4 7~ CH,,0,. 'HNMR (600 MHz, CD,0OD):
5,732 (2H,d,J=8.6 Hz, H-2',6'), 6.82 (2H, d, /= 8.5 Hz,
H-3',5"), 6.27 (1H, br s, H-5), 6.23 (1H, d, J = 2.0 Hz, H-
7), 5.49 (1H, dd, J = 12.2, 3.0 Hz, H-3), 3.26 (1H, dd,
J=16.4,12.2 Hz, H-4a), 3.02 (1H, dd, J = 16.4, 3.0 Hz,
H-4b); *C NMR (150 MHz, CD,0D): 6. 171.8 (C-1),
82.1 (C-3), 35.9 (C-4), 143.7 (C-4a), 108.0 (C-5), 166.5
(C-6), 102.3 (C-7), 165.7 (C-8), 101.6 (C-8a), 130.8 (C-
1), 129.0 (C-2', 6'), 116.3 (C-3', 5"), 159.1 (C-4"). LA L
Kt 5 SCHRUO RS B A — 2, WU B A 259 (3R)-
thunberginol C.

&P 26 % iE AR (HEF); ESI-MS m/z 229
[M+H]", 773N C,H,,0,. 'HNMR (600 MHz, CD,OD):
d, 7.35 (2H, d, J = 8.6 Hz, H-2,6"), 6.95 (1H, d, J =

16.3 Hz, H-a), 6.80 (1H, d, J = 16.3 Hz, H-b), 6.76 (2H,
d, J=8.6 Hz, H-3",5"), 6.44 (2H, d, J = 2.1 Hz, H-2,6),
6.16 (1H,t,J=2.1 Hz,H-4); "C NMR (150 MHz, CD,0OD):
J. 141.3 (C-1), 105.8 (C-2,6), 159.7 (C-3,5), 102.7 (C-4),
130.4 (C-1"), 129.4 (C-2',6"), 116.5 (C-3',5"), 158.4 (C-4"),
127.0 (C-a), 128.8 (C-b). LA L4 15 Sk 18 36 A
— 2, WS A W) 26 N resveratrol .

t&P27  BEEE (FEE); ESI-MS m/z 373 [M-
H]", 4T~ C, H,,0,. 'H NMR (600 MHz, CD,0OD):
5,7.07 (1H, d, J = 1.8 Hz, H-2"), 7.03 (1H, d, /= 1.6 Hz,
H-2'), 6.91 (1H, dd, J = 8.1, 1.6 Hz, H-6"), 6.86 (1H, dd,
J=8.1, 1.8 Hz, H-6"), 6.78 (1H, d, J = 8.1 Hz, H-5"),
6.77 (1H, d, J = 8.1 Hz, H-5"), 4.65 (1H, s, H-2), 4.43
(1H, d, J = 7.9 Hz, H-6), 4.07 (1H, dd, J = 9.6, 6.3 Hz,
H-8a), 4.02 (1H, d, J = 10.2 Hz, H-8b), 3.87 (3H, s,
3"-OCH,), 3.86 (3H, s, 3'-OCH,), 3.60 (1H, d,J=10.2 Hz,
H-4a), 3.41 (1H, d, J = 10.2 Hz, H-4b), 2.63 (1H, t, J =
6.9 Hz, H-5); "C NMR (100 MHz, CD,0D): 6, 94.2 (C-
1), 87.2 (C-2), 77.2 (C-4), 64.0 (C-5), 90.5 (C-6), 70.5
(C-8), 130.2 (C-1"), 110.1 (C-2"), 148.7 (C-3"), 147.0 (C-
4"), 115.9 (C-5"), 119.0 (C-6"), 133.4 (C-1"), 111.1 (C-
2"), 149.2 (C-3"), 147.6 (C-4"), 115.9 (C-5"), 120.5 (C-
6"), 56.4 (3"-OCH,), 56.4 (3'-OCH,). VL I % 5 ¢
R TE B AR — 2, W% e LA 27 9 1-hydroxypin-
oresinol.

th 28 AEEA (FEE); ESI-MS m/z 345 [M—
H]", 7+ ¥~ C,H,,0,. 'HNMR (600 MHz, CD,0OD):
d,, 7.00 (1H, d, J = 2.0 Hz, H-2), 6.89 (1H, dd, J = 8.1,
2.0 Hz, H-6), 6.86 (1H, d, J = 8.2 Hz, H-5'), 6.84 (1H, d,
J = 8.1 Hz, H-5), 6.75 (1H, d, J = 2.1 Hz, H-2"), 6.70
(1H, dd, J = 8.2, 2.1 Hz, H-6'), 4.87 (1H, d, J = 8.1 Hz,
H-7), 4.01 (1H, ddd, J = 8.1, 4.6, 2.5 Hz, H-8), 3.87 (3H,
s, 3-OCH,), 3.67 (1H, dd, J = 12.3, 2.5 Hz, H-9a), 3.55
(2H, t, J = 6.5 Hz, H-9"), 3.47 (1H, dd, J = 12.3, 4.6 Hz,
H-9b), 2.58 (2H, t, J = 7.4 Hz, H-7"), 1.80 (2H, m, H-8");
C NMR (100 MHz, CD,0D): 6. 129.7 (C-1), 112.0 (C-2),
149.2 (C-3), 148.3 (C-4), 116.2 (C-5), 121.7 (C-6), 77.7
(C-7), 79.8 (C-8), 62.2 (C-9), 136.5 (C-1"), 117.7 (C-2"),
145.1 (C-3"), 143.0 (C-4"), 117.7 (C-5"), 122.4 (C-6'), 32.4
(C-7"),35.6 (C-8"),62.2 (C-9"), 56.4 (3-OCH,). LA %#
5 CERWRE A — 5 s e A 28 4 (7S,85)-
3-methoxy-3’,7-epoxy-8,4"-oxyneoligna-4,9,9'-triol .

tEP29 st R (FEE); ESI-MS m/z 455 [M+
Na]", 7373 UN C, H,,0,,- 'HNMR (600 MHz, DMSO-
d): 6, 13.18 (1H, s, 1-OH), 7.45 (1H, s, H-4), 7.28 (1H,
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d, J =22 Hz, H-5), 7.15 (1H, s, H-2), 6.99 (1H, d, J =
2.2 Hz, H-7), 5.05 (1H, d,J=7.7 Hz, Glc-H-1"), 3.71 (1H,
m, Gle-H-5"), 3.52 (1H, m, Glc-H-6'a), 3.43 (1H, m, Glc-
H-2'), 3.39 (1H, m, Glc-H-6'b), 3.37 (1H, m, Glc-H-3"),
3.23 (1H, m, Glc-H-4"), 2.40 (3H, s, 3-CH,); "C NMR
(150 MHz, DMSO-d,): 6. 164.3 (C-1), 119.2 (C-2), 146.9
(C-3), 124.2 (C-4), 108.3 (C-5), 161.1 (C-6), 108.4 (C-
7), 161.7 (C-8), 186.4 (C-9), 182.1 (C-10), 132.1 (C-4a),
113.2 (C-8a), 114.5 (C-9a), 136.5 (C-10a), 21.4 (3-CH,),
100.8 (Gle-1"), 73.3 (Gle-2"), 77.3 (Gle-3'), 69.4 (Glc-4"),
76.4 (Gle-5"), 60.6 (Gle-6"). LA Hidf 55 SRR iE Fe A
— B, MU R A 29 K I 3 -8-0-B-D-Hil H HE A o
&30 HERE A (FE); ESI-MS m/z 169 [M+
H]', /130N CH,0,. 'HNMR (600 MHz, CD,0D): 6,
5.79 (2H, s, H-3,5), 2.60 (3H, s, CH,); "C NMR (100 MHz,
CD,0D): §.105.6 (C-1), 166.0 (C-2,6), 95.7 (C-3,5), 166.7
(C-4),204.5 (COCH,),32.7 (COCH,). LA % 53k
o He A — B, W% E 54 30 24 phloracetophenone s
tEY31  AaEik (FED; ESI-MS m/z 351 [2M+
Na]", 73 F3UNC, H,,0,, '"HNMR (600 MHz, CD,0OD): 6,
7.00 (2H, d, J = 8.5 Hz, H-2,6"), 6.68 (2H, d, J = 8.5 Hz,
H-3',5"), 2.75 (4H, m, 2H-3, 2H-4), 2.11 (3H, s, COCH,);
C NMR (150 MHz, CD,0D): . 30.0 (C-1), 211.4 (C-2),
46.3 (C-3),30.0 (C-4), 133.2 (C-1"), 130.2 (C-2",6'), 116.2
(C-3',5"), 156.7 (C-4"). UL b-Hids 55 SOk Fa A —2,
% 5E AL AW 31 4 4-(4'-hydroxyphenyl)-butan-2-one..
EE TRk = RA SO — R, SUTT 00 7 2 2
P8 E AN SRS #5222 5 Nef2 Bl 76 0 s R
2 5402 1y 43 1 5K o0 iR 5 2R B B AR S Bl TRAE 1R
TEFIA T BN SRS, HoT IR AT HE S AV R, DL £ 5T
(LG i
Fl# RS BT A 1E# 2 P AAEAER 2 PR .
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