PER 2025498 B56% H 178  Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 17 = 6093 »

WEE PR EFIER LS

& dF L2, BRI, ARAR L2 x| L2 ARES L2, TRRWL 23, RIRA 23, E&SF L2, x @ LY
1. BRI EZ R, BEHACZ RS NP A E S, ERIT MBIRE 150040

2. BORILHEZA RS, FAEYBESER, BRI BRE 150040

3. AR, BRIL FR/RIEE 150030

B E: BRY WHEERMEE AR A Viscum coloratum T3 L3 MALSE R T R A . B3k RAES: N
BRI DA SR FLR RE AR BHE T By B 4 4R & i@ FIRERS . ODS. Sephadex LH-20 A HPLC 2 il j7ik, XfH
2B BT 2 B 4iA; 383 UV, IR, ID-NMR. 2D-NMR. MS Z58 22 F By, 0 PR 15 1 b4 Sk T 4 8 . A
MR Z A S/ N BRI (RAW264.7) FALH AR, W 5 BA BB AIITIRIER . SR AL 95%
LRI 4y B IR T 37 MEEWD, 4 9% 58 N 10-(7-((1R)-1,3-dimethylbicyclo[3.1.1]hept-3-en-1-yl) propylidene)propane-
11,15-diol (1. KFEERZAAEE A (2). BKER (3). MORERHEE (4. FEHRR (5. AMER (6). 3,28- FEPNHEE
(7). (-)-BFENEE (8). betulinic 3p-hydroxy-11a,120- epoxyoleanan-28,13p-olide (9). MAMFH (10). FMRHY (A1), iEE
W (12). B THH (13). threo-syringylglycerol-8-O-4'-(sinapyl alcohol) ether (14). FHFZRZEIF 11 (15). FIZEER (16D 7%
HAA G EE-4-O-B-D- B EEE (17) (-)-H B AR -30-0-B-D-ME B A ML (18). (+)-F MM AGEY (19). BIHERE (20).
(=)-5-REHEMMEER QD (-)-MIEHE-4,4-"-0-B-D-MHHEFEE (22). HXSH C (23). (-)-TEHEWEE (24>, ML
# (25, MR E (26). 73" 4-=HEMT E (27). mFEHE (28). 2-hydroxy-4-0-a-L-(3,5,7-trihydroxy-4-oxo-4 H-chromen-
2-yl) phenylarabinofuranoside (29). FE R (30). FIEAKEE (31). 4B IR — T fig (32). salicyl alcohol-1-O-p-D (3"-benozyl)
glucopyranoside (33). methyl 2-O-B-D-glucopyranosylbenzoate (34). succinic acid monobutyl ester (35). 1-ethyl nonanedioate
(36). l-azeloyl-rac-glycer (37). Z5i& W& 1 NHWEY, 4A o RAITHER B L&MW 4. 9. 10, 14, 15, 17,
22, 23, 31. 32, 34~37 AEWMNEERFEER, (AW 12, 33 AE XM ELBHEYT > EE2], LAY 11, 21,
24 E RMZF A BR ] MAMNEHRF AL REH, AW 1. 26, 27, 30 RFEHRAEE.

X MARL WA A fRRnE PURIEN; o RAFTEME B MOKERHES; fAEM: 7,3 4-=HIHEM &
FESHES: R284.1 NHRFRERE: A NEHS: 0253 - 2670(2025)17 - 6093 - 15

DOI: 10.7501/j.issn.0253-2670.2025.17.002

A new sesquiterpene from Viscum coloratum

PAN Juan' 2, WANG Danni'-2, HAO Zhichao'-2, LIU Pei'-2, ZOU Haidan'-2, CHEN Qingshan? 3, ZHANG Lili>?,

KUANG Haixue' 2, LIU Yan'?2

1. Heilongjiang University of Chinese Medicine, Key Laboratory of Basic and Application Research of Beiyao, Ministry of
Education, Harbin 150040, China

2. Heilongjiang University of Chinese Medicine, Traditional Chinese medicine (TCM) biological genetics, Harbin 150040, China

3. Northeast Agricultural University, Traditional Chinese medicine (TCM) biological genetics, Harbin 150030, China

Abstract: Objective To systematically study the chemical constituents of the dry aboveground parts of Viscum coloratum of the
Santalaceae. Methods The effective components were enriched by continuous heating reflux extraction and macroporous resin
column adsorption. The chemical components were separated and purified by silica gel, ODS, Sephadex LH-20 and HPLC. The
structure of the isolated monomer compounds was identified by UV, IR, ID-NMR, 2D-NMR, MS and other spectroscopic methods.

IFSEHER: 2025-05-30

ESWB: EXAAREEETH (U22A20370); BRILE BARRIFIESIEEIE (PL2024H232); BRILA “X—i” SRHbEGUH R
BEIH (LIGXCG2022-096)

TEEEN: W WA, BIFFRR, WEPAGZEY R . E-mail: 570075670@qq.com

HBIEEE: x| H, BIR, WFERAZHY TS, E-mail: lifeliuyan@163.com



- 6094 » PER 20254698 B56% B 178 Chinese Traditional and Herbal Drugs 2025 September Vol. 56 No. 17

The anti-inflammatory effects of the isolated monomeric compounds were determined using an inflammatory model established by
LPS-induced mouse macrophages (RAW264.7). Results A total of 37 compounds were isolated and identified from 95% ethanol
extract of V. coloratum. They were identified as 10-(7-((1R)-1,3-dimethylbicyclo[3.1.1]hept-3-en-1-yl)propylidene)propane-11,15-diol
(1), dayaolingzhilactone A (2), abscisic acid (3), betulinic acid methyl ester (4), oleanolic acid (5), betulinic acid (6), 3,28-
dihydroxyllupeol (7), (—)-loliolide (8), 3B-hydroxy-11a,12a-epoxyoleanan-28,13B-olide (9), coniferin (10), pinoresinol (11), scoparone
(12), syringin (13), threo-syringylglycerol-8-O-4'-(sinapyl alcohol) ether (14), isodonosides II (15), ferulic acid (16), lariciresinol-4'-
O-B-D-glucoside (17), (—)-lyoniresinol-3a-O-B-D-glucopyranoside (18), (+)-lyoniresino (19), caffeic acid (20), (—)-medioresinol (21),
(-)-pinoresinol-4,4'-di-O-B-D-glucopyranoside (22), picraquassioside C (23), (—)-syringaresinol (24), naringenin (25), quercetin (26),
7,3",4'-trimethylquercetin (27), homoeriodictyol (28), 2-hydroxy-4-O-0-L-(3,5,7-trihydroxy-4-oxo-4H-chromen-2-yl) phenylarabino-
furanoside (29), vanillic acid (30), hydroxytyrosol (31), dibutyl phthalate (32), salicyl alcohol-1-O-B-D (3'-benozyl) glucopyranoside
(33), methyl 2-O-B-D-glucopyranosylbenzoate (34), succinic acid monobutyl ester (35), 1-ethyl nonanedioate (36), 1-azeloyl-rac-
glycer (37). Conclusion Compound 1 is a new compound, named a-trans limonenediol. Compounds 4, 9, 10, 14, 15, 17, 22, 23, 31,
32, and 34—37 are isolated from Santalaceae family for the first time, compounds 12 and 33 were isolated from Viscum genus for the
first time and compounds 11, 21 and 24 are isolated from this plant for the first time. The results of in vitro activity studies indicate
that compounds 1, 26, 27 and 30 exhibit the most significant anti-inflammatory activity.

Key words: Santalaceae; Viscum coloratum Komar. Nakai; sesquiterpene; anti-inflammatory activity; o-trans limonenediol; betulinic

acid methyl ester; pinoresinol; 7,3',4 -trimethylquercetin
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propylidene)propane-11,15-diol (1) KEER Z g A
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18], (H)-FHMURMERT [(+)-lyoniresino, 197 MHE
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medioresinol, 21) (-)-FA G 3R -4,4"- —-O-B-D-MtL IR ]
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27). H2E%H 2 (homoeriodictyol, 28). 2-hydroxy-
4-0-0-L~(3,5,7-trihydroxy-4-ox0-4H-chromen-2-yl)
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AR —HFR —Tls (dibutyl phthalate, 32). salicyl
alcohol-1-O-B-D (3'-benozyl) glucopyranoside (33).
methyl 2-O-B-D-glucopyranosylbenzoate (34); 3
A& Wi %22 : succinic acid monobutyl ester (35). 1-ethyl
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Fig. 1 Chemical structures of compounds 1—37
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W), 4 AB-8 KFLWLFHMAE, MRIKFK K 40%.
95% ZBE LA 1 BV/h AR B HEAT A (i Ao 55 e ot
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1~2-20, [FI3R1F45 ik &4 26 (9.3 mg) . 5(11.3
mg) . 6 (12.2mg) . Fr. 2-3 {3 %145 HPLC
(FEE-K 64 : 36, 3mbL/min) 7> B 4itk5 24k &4
A4 30 (85mg, tk=9.8min) . 4 (8.7 mg, tr=
12.5min) | 32 (2.2mg, tr=14.2min) . Fr.2-8 4
S HPLC (HEE-/K 72 © 28, 3mL/min) %
BaBm B EMILEY) 31 (22 mg, t=13.2
min) . 7 (10.2mg, tk=20.3 min) .

Fr.3 (12.09) % ODS JxAHt:tai, DL EE-/K
(1:9-1:0) NshtldiTs &, B35 9 My
Fr.3-1~3-9, Fr.3-3 £l &4 HPLC 735 (FEE-/K
53 : 47, 5 mL/min) , LAY 28 (4.2 mg, tr=
53.0 min) . Fr. 3-4 A5 %147 HPLC (HEE-/K
57 : 43, 5mL/min) #—P4ith, 5B EY 21
(4.0mg, tr=22.0min) . 17 (5.2 mg, tg=20.0 min) .
36 (3.4mg, tr=24.0min) . Fr.3-5 Z:i4% HPLC
B (HEE-K, 56 & 44, 5mL/min) , B4b&% 15
(3.7mg, tr=20.0min) , 22(2.2mg, tg=20.9 min) .
Fr4 (12.39) ZRERFEEIE (1:0~80 @ 1) Hriifk
427 (8.3mg, 100 : 1) A9 (49mg, 90: 1) .

Fr.5 (15.39) %4 ODS JeAff: i, DL fEE-/K
(1:9-1:0) ARSHETHE, 152 34 M
Fr. 5-1~5-34, H.rft Fr. 5-10 Z4]45 % HPLC ( HIfiE-
7K 34166, 5mL/min) 4 &13LA) 13 (5.3 mg,
tr=20.81min) . Fr.5-12 £ HPLC (HEE-/K
27 173, 5mU/min) 7 &EEEY 10 (43 mg, k=
17.32min) . Fr.5-15 i £ 4 HPLC ( FIEE-7K 55 :
45, 5mL/min) 7y BAHAEDY) 11 (3.2mg, tr=16.51
min) 112 (4.2 mg, tg=17.83 min) . Fr.5-17 &
Feifil] 8 HPLC (HEE-7K 56 : 34, 3mL/min) 7 &
BEY) 16 (4.7mg, tk=21.90min) . Fr.5-19 &
#] £  HPLC (HIE#-/K 52 : 48, 5mL/min) 4215

th&4) 25 (6.1 mg, tr=19.82min) #120 (7.8 mg,
tr=23.41min) . Fr.5-33 £ % HPLC (-
K 79:21, 3mL/min) LAY 1 (3.0 mg,
tr=15.94 min) .

Fr.6 (12.09) % ODS JAHkE i, LUHEE-/K
(1:9-1:0) NRIHEITHE, 152 9 M5
Fr.6-1~6-9, Fr.6-3 £ Sephadex LH-20 #3: {4 Al ]
%% HPLC (FIfE-/K 47 © 53, 5mL/min) 43 &75 5
&4 19 (29mg, tr=29.0min) . 3 (3.0mg, k=
33.0min) . 2 (3.5mg, tr=30.0min) . Fr.6-3 4
Sephadex LH-20 A3 {a i fidil %% HPLC (FHEE-/K
40 : 60, 5mL/min) 7> EAEEILAEY) 33 (1.0 mg,
tr=41.0min) A1 8 (4.0mg, tr=35.0min) . Fr.6-
3 £ Sephadex LH-20 A (i A1 2 HPLC (FHEE-7K
70 : 30, 5mL/min) 4 EEfFEIE4) 35 (3.3 mg,
tr=43.0min) . Fr.6-3 £ Sephadex LH-20 # i Al
#1457 HPLC (HEZE-/K 51 : 49, 5mL/min) 7315
Ftb &4 34 (3.0 mg, tr=45.0 min) . Fr. 6-4 &
Sephadex LH-20 #F &A% HPLC (HIEE-/K
40 : 60, 5mL/min) 7 EAERNED > EF 2GS
¥ 14 (2.0 mg, tr=28.5min) .

Fr.7(7.09)%4 ODS JAHH: (il DL EE-7K (1 -
9—1 1 0) NRAFHIAT &, 3589 NMH Fr.7-
1~7-9, Fr. 7-3 Fi4 ODS itk %75 9 M5
Fr. 7-3-1~7-3-9, Fr. 7-3-3 Z:Hil| %% HPLC (H -
7K 46 © 54, 5mL/min) 73 ERHAY) 23 (12.0 mg,
tr=28.2 min) . Fr. 7-4 22| % & HPLCC H#-7K 42 :
58, 5 mL/min) 7 EEEHLEY) 37 (6.3 mg, k=
42.0 min). Fr. 7-6 ZHfil£&% HPLC (HIEE-/K 47 :
53, 5 mL/min) 7 EAEHLEY) 29 (1.1 mg, k=
49.0 min). 24 (3.0 mg, tg=42.0min). 18 (6.6 mg,
tr=36.2 min).

22 WHEEUZERSEIMIAIEE KL

SKFH LPS ¥ RAW 264.7 4 S REA T %6} 53
BRI SR S AT IR IR, IR I IR W
FH 098 225 1) 1 FE KR A Dy BH A 0] R 25 ¢ L4 0%
P B 100 L 8 B2 1.0 X 104 AN/mL (15 #AE K
) RAW264.7 Affide 2] 96 LA, 137 C. 5%
CO, B 7R 5 IR R AN BE . SLIR R B 2 F4H
BETYZH L BEPE XS HE L ZERIA AN SR E02H . S E AR
I DMEM E:FRHEAMANAE, SREHMAE 100
ng/mL LPS M35 FdE, SOG4 3.125. 6.25. 12.5.
25,50+ 100 pmol/L HIRF I Z4 5 £ i &Ik FE N 100
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pg/mL ) LPS 40 Mo/EAR R 2610 S LA & 36 he
I E L H S, B EIEW 50 uL, IINZEARFA Griess
A VN Griess B ¥, FIBEAR kB FLAE 540 nm 4k
RO RE (4D 8, FAER 3 ML, RIEA
LI E S AN LPS S RAW264.7 A4
NO #1231, @it GraphPad Prism 9.0 #473E
RYERIE T, THE ICso 18

1= (42— A1)/(A2— Ao)
Ao N EAXTIRA Al Ar IRFFRIREHA M 4 1l 4
N LPS Hi A4 15
3 #R
3.1 HMEE

EY 1: e EAR. HR-ESI-MS m/z
237.185 21 [M+H]" (iF5E1H 237.184 91) H m/z
219.174 62 [M—H,O+H]" GiHE{H 219.174 34),
M1 AN CisHuO02; 'H-NMR (600 MHz, CsDsN)

(R D APER| 2 ANFEE(ES on 1.61 BH, s,
H-14),0.83 3H, s, H-13); 2 MHER 755 015.92
(1H, t,J=17.3 Hz, H-9), 5.20 (1H, m, H-4). '3C-NMR
(150 MHz, CsDsN) %54 DEPT135 i 2o~ 34 15 4
A5 5, A3 3 NFERIE T dc 144.4 (C-3), 140.7 (C-
10), 41.3 (C-1), 6 MEHIEEKEST dc 65.4 (C-11),
58.4 (C-15), 39.1 (C-7), 31.8 (C-12), 31.4 (C-5), 23.5
(C-8), 2 MNHEBRE S 5¢23.0 (C-14)F1 17.5 (C-13).
it 2D-NMR B EWE 4T 2%E (K 2), [[
AL &4 1 1) TH-NMR F1 3C-NMR 4 5 ik
fRIECIFHAT O, RIMGED 1 5 3CkP &)
o- RAEFT IR AR — 5, B RIAF 121
HRHIX A 2 MR R EES 258 oc
65.4 (C-11) F158.4(C-15). RHE "H-NMR L2207
5 ECD WEtb &9 1 iR R, ka5
FAIATR) 13-CH3 AR XU (C3=C4) £ ~F i

=1 &4 189 'H-F1 3C-NMR #3E (600/150 MHz, CsDsN)
Table 1 'H- and 3C-NMR data of compound 1 (600/150 MHz, CsDsN)

{7 A OH oc A OH Jc
1 41.3 8 2.27 (2H, m) 235
2 1.97 (1H, t, J = 5.52 Hz) 455 9 5.92 (1H, t, J = 7.3 Hz) 127.7
3 1444 10 140.7
4 5.20 (1H, m) 116.9 11 4.73 (2H, brs) 65.4
5a 2.08 (1H, m) 314 12a 2.27 (1H, m) 318
5b 2.20 (1H, m) 12b 1.15(1H, d, J=8.6 Hz)

6 1.70 (1H, m) 39.1 13 0.83 (3H, 5) 175
7a 2.08 (1H, m) 39.1 14 1.61 (3H, 5) 23.0
7b 1.70 (1H, m) 15 4.72 (2H, brs) 58.4

= H-H COSY
> —= HMBC

&2 kA 1H%% HMBC 1 'H-'H COSY #8%
Fig.2 Key HMBC and 'H-'H COSY correlations of
compound 1
Jint, BT XU BERCSON, fE 13-CH; 7E "TH-NMR
WAL T 30 0u0.83 4 s 24ab TR
P, 13-CHs dm B AU, HAIR BRI ou
1.18 Ab. TiZMEYIN 13-CHs (2= AN du

0.83, K] 13-CH; &L TRRIAXUEE (C3=Ca) A P
#ET7, KU B AR T o R - AT M
A, JE I SIS PITAS) HL T ESE R (ECD) i
S-SR ECD JGiE AT L (18 3D, #iEN
1R, BZMENEY 1 B850y 10-(7-((1R)-
1,3-dimethylbicyclo[3.1.1]hept-3-en-1-yl)propylidene)
propane-11,15-diol, @it Scifinder ¥ Z i & ML
G, WCRACEY 1 dr N o- ST IR
e 2. HEJoEME A, HR-ESI-MS m/z
283.153 8 [M—H] E1U§ (151N 283.154 5),
77N C1sH240s5. 'H-NMR (600 MHz, CD;0D) 6:
2.26 (2H,t,J=7.4 Hz, H-12), 1.92 (3H, s, H-15), 1.91
(1H, m,H-5a), 1.77 (3H, s, H-1, 14), 1.73 (1H, m, H-5b),
1.58 (2H, overlapped, H-11), 1.31 (9H, overlapped, H-
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Fig.3 Calculated and experimental ECD spectra of

compound 1

6a, 7~10), 1.11 (1H, m, H-6b); '3C-NMR (150 MHz,
CD;OD) §: 178.4 (C-13), 174.5 (C-1), 160.4 (C-3), 125.6
(C-2), 109.2 (C-4), 36.9 (C-5), 35.1, (C-12), 30.5 (C-
7), 30.4 (C-8), 30.3 (C-9), 30.2 (C-10), 26.2 (C-11),
24.1 (C-6), 10.7 (C-15), 8.2 (C-14). LA _¥¥5 5 ik
BAROFEATEERS, K EFEAR B, #AMeED
2 HRPERZ AR A

tEY 3. #EeToE AR, HR-ESI-MS m/z
263.127 4 [M—H] &g GHEAEN 263.128 3),
73 ¥ RN CisHaO04. 'H-NMR (600 MHz, CD;0D) §:
7.77 (1H, d, J = 16.1 Hz, H-4), 6.23 (1H, d, J = 16.1
Hz, H-5), 5.92 (1H, s, H-8), 5.75 (1H, s, H-2), 2.54 (1H,
d, J=16.9 Hz, H-10a), 2.18 (1H, d, J = 16.9 Hz, H-
10b), 2.04 (3H, d, J= 1.0 Hz, H-15), 1.93 3H, d, J =
1.0 Hz, H-14), 1.07 (3H, s, H-12), 1.02 (3H, s, H-13);
BC-NMR (150 MHz, CDs0D) &: 201.0 (C-9), 169.6
(C-1), 166.6 (C-3), 150.7 (C-7), 137.8 (C-5), 129.4 (C-
4), 127.6 (C-8), 119.8 (C-2), 80.6 (C-6), 50.6 (C-10),
42.8 (C-11),24.6 (C-15),23.9 (C-13),21.2(C-14), 19.6
(C-12)0 LA FE¥E 5 SR EHE UI3EAT EUXE, P&
BA—F, WENEY 3 AMIETE .

e 4: WEToEREAR, HR-ESI-MS m/z
470.376 0 [M—H] &1 U4, 43134 C31Hs003. 'H-
NMR (600 MHz, CD;0D) ¢: 3.77 (1H, m, H-28a), 3.60
(3H, s, 28-OCH3), 3.53 (1H, m, H-3), 3.31 (1H, m, H-
28b), 2.74 (1H, m, H-13), 2.63 (1H, m, H-19), 1.95
(1H, m, H-21a), 1.93 (1H, m, H-16a), 1.86 (1H, m, H-
22a) ,1.79 (1H, s, H-30), 1.70 (1H, m, H-15a), 1.65
(1H, m, H-1a), 1.63 (1H, m, H-12a), 1.58 (1H, m, H-

2), 1.57 (1H, m, H-18), 1.52 (1H, m, H-6a), 1.41 (1H,
m, H-11a), 1.40 (1H, m, H-21b), 1.39 (1H, m, H-7),
1.38 (1H, m, H-6b), 1.27 (1H, m, H-9), 1.20 (1H, m, H-
16b), 1.19 (1H, m, H-11b), 1.07 (3H, s, H-26), 1.06
(3H, s, H-25), 1.04 (1H, m, H-15b), 1.03 (1H, m, H-
12b), 1.02 (1H, s, H-22b), 1.01 (3H, s, H-27), 0.96 (3H,
m, H-23), 0.89 (1H, m, H-1b), 0.82 (3H, s, H-24), 0.67
(1H, m, H-5); 3C-NMR (150 MHz, CD;OD) ¢: 178.7
(C-28), 151.2 (C-20), 109.8 (C-29), 78.0 (C-3), 56.5
(C-17), 55.8 (C-5), 50.8 (C-9), 49.6 (C-18), 49.5 (C-28-
OCH3), 47.7 (C-19), 42.7 (C-14), 41.0 (C-8), 39.4 (C-
4), 39.2 (C-1), 38.5 (C-13), 37.5 (C-22), 37.4 (C-10),
34.7 (C-7), 32.7 (C-16), 31.1 (C-21), 30.2 (C-15), 28.5
(C-23), 28.2 (C-2), 26.0 (C-12), 21.1 (C-11), 19.3 (C-
30), 18.7 (C-6), 16.3 (C-25, 26), 16.2 (C-24), 14.8 (C-
27)o LA EER 5 SCEREIR AT LU, R I &
A=, WG 4 KRR HEE.

&Y 5. WEToERE AR, HR-ESI-MS m/z
455.352 63 [M—H] & (IHEAEN 455352 5),
23N C17H2409. 'H-NMR (600 MHz, CD;0D) 6:
5.50 (1H, brs, H-12), 3.45 (1H, dd, J = 10.8, 5.2 Hz, H-
3),3.31 (1H, dd, J = 13.7, 3.6 Hz, H-18), 2.19 (1H, m,
H-22a),2.12 (1H, m, H-15a), 2.05 (2H, td, J = 13.7, 4.0
Hz, H-19a, 21a), 1.96 (3H, m, H-16a, 19b, 22a), 1.82
(5H, overlapped, H-2a, 11, 16b, 21b), 1.69 (1H, t, J =
9.1 Hz, H-9), 1.57 (1H, m, H-2b), 1.51(1H, m, H-15b),
1.46 (1H, td, J = 13.7, 4.0 Hz, H-6a), 1.39 (1H, m, H-
7a), 1.33 (2H, brd, J = 13.7 Hz, H-6b, 7b), 1.29 (3H, s,
H-23), 1.24 (3H, s, H-27), 1.21 (2H, br.d, J = 13.2 Hz,
H-1), 1.03 (6H, s, H-26, 30), 1.01 (3H, s, H-24), 0.95
(3H, s, H-29), 0.90 (3H, s, H-25), 0.87 (1H, d, J=11.8
Hz, H-5); 3C-NMR (150 MHz, CD;0D) §: 180.2 (C-
28), 144.8 (C-13), 122.6 (C-12), 78.1 (C-3), 55.8 (C-5),
48.1 (C-9), 46.7 (C-17), 46.5 (C-19), 42.2 (C-14), 42.0
(C-18), 39.8 (C-8), 39.4 (C-4), 38.9 (C-1), 37.4 (C-10),
34.2 (C-21), 33.3 (C-22, 29), 33.2 (C-7), 31.0 (C-20),
28.8 (C-23), 28.3 (C-15), 28.1 (C-2), 26.2 (C-27), 23.8
(C-11, 16), 23.7 (C-30), 18.8 (C-6), 17.4 (C-26), 16.5
(C-24), 15.5 (C-25). bA_bHd 5 SRR B P47 b
Xt RIPIEFEAR—F, #e B s N R .

WEY 6: e ToER K, HR-ESI-MS m/z
456.360 3 [M—H] & 1%, 713X~ C3Has03. 'H-
NMR (600 MHz, CD;0D) 6: 5.05 (1H, s, H-29a), 4.87
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(1H, s, H-29b), 3.70 (1H, s, H-28a), 3.64 (1H, m, H-
19),3.56 (1H, t, J = 7.9 Hz, H-28b), 3.46 (1H, m, H-3),
2.84 (1H, m, H-13), 2.73 (1H, m, H-16a), 2.04 (1H, m,
H-21a), 1.89 (1H, s, H-30), 1.86 (1H, m, H-22a), 1.70
(1H, m, H-15a), 1.65 (1H, m, H-1a), 1.63 (1H, m, H-
12a), 1.58 (1H, m, H-2), 1.57 (1H, m, H-18), 1.52 (1H,
m, H-6a), 1.41 (1H, m, H-11a), 1.40 (1H, m, H-21b),
1.39 (1H, m, H-7), 1.38 (1H, m, H-6b), 1.32 (3H, s, H-
23), 1.27 (1H, m, H-9), 1.20 (1H, m, H-16b), 1.19 (1H,
m, H-11b), 1.17 (3H, s, H-27), 1.16 (3H, s, H-26), 1.11
(3H, s, H-24), 1.04 (1H, m, H-15b), 1.03 (1H, m, H-
12b), 1.02 (1H, m, H-22b), 0.92 (3H, s, H-25), 0.89
(1H, m, H-1b), 0.67 (1H, m, H-5); '3C-NMR (150
MHz, CD;0D) §: 178.8 (C-28), 151.2 (C-20), 109.9
(C-29), 78.0 (C-3), 56.5 (C-17), 55.8 (C-5), 50.8 (C-9),
49.7 (C-19), 47.7 (C-18), 42.7 (C-14), 41.0 (C-8), 39.4
(C-4), 39.2 (C-13), 38.5 (C-1), 37.5 (C-10), 37.4 (C-
22), 34.7 (C-7), 32.8 (C-16), 31.1 (C-21), 30.2 (C-15),
28.6 (C-23), 28.2 (C-2), 26.0 (C-12), 21.1 (C-11), 19.4
(C-30), 18.7 (C-6), 16.3 (C-24, 26), 16.2 (C-25), 14.8
(C-27). VL EHR S5 CER BRI AT EEXS, KILH
TRA—E, WENEY 6 HEMIRIR.

e 7. FEToERE AR, HR-ESI-MS m/z
442381 1 [M—H] &1, 7§28 C3Hs002. 'H-
NMR (600 MHz, CD;0D) d: 4.68 (1H, s, H-29), 4.58
(1H, s, H-29), 3.77 (1H, m, H-28a), 3.31 (1H, m, H-
28b), 3.18 (1H, m, H-3), 2.38 (1H, m, H-19), 1.95 (1H,
m, H-21a), 1.93 (1H, m, H-16a), 1.86 (1H, m, H-22a),
1.70 (1H, m, H-15a), 1.68 (1H, s, H-30), 1.65 (1H, m,
H-1a), 1.64 (1H, m, H-13), 1.63 (1H, m, H-12a), 1.60
(1H, m, H-2), 1.57 (1H, m, H-18), 1.52 (1H, m, H-6a),
1.41 (1H, m, H-11a), 1.40 (1H, m, H-21b), 1.39 (1H,
m, H-7), 1.38 (1H, m, H-6b), 1.27 (1H, m, H-9), 1.20
(1H, m, H-16b), 1.19 (1H, m, H-11b), 1.04 (1H, m, H-
15b), 1.03 (1H, m, H-12b), 1.02 (4H, s, H-22b, 26),
0.98 (3H, s, H-27), 0.96 (3H, s, H-23), 0.92 (1H, d, J =
12.0 Hz, H-1b), 0.82 (3H, s, H-25), 0.76 (3H, s, H-24),
0.67 (1H, m, H-5); '*C-NMR (150 MHz, CD;0D) 6:
151.1 (C-20), 109.8 (C-29), 78.0 (C-3), 59.3 (C-28),
55.7 (C-5), 50.7 (C-9), 49.0 (C-18), 48.4 (C-19), 48.2
(C-17), 42.9 (C-14), 41.1 (C-8), 39.4 (C-1), 39.2 (C-4),
37.5(C-13), 37.4 (C-10), 34.8 (C-7), 34.6 (C-22), 30.3
(C-21), 29.9 (C-16), 28.6 (C-2), 28.2 (C-23), 27.5 (C-

15), 25.6 (C-12), 21.0 (C-11), 19.2 (C-30), 18.7 (C-6),
16.3 (C-25, 26), 16.1 (C-24), 14.9 (C-27). VL L-#¥&
iR T IO, ORI E A, HE
& T N 3,28- BB I SR .

&Y 8: o e Rk, HR-ESI-MS m/z
195.100 9 [M—H] & ¥ GHHE{EA 195.102 1),
77N CiiH1603. "H-NMR (600 MHz,CD;0 D) §:
5.74 (1H, s, H-7), 2.40 (2H, dt, = 12.7, 5.3, 2.5 Hz, H-
4), 1.98 (1H, dt, J = 14.4, 5.3, 2.5 Hz, H-3), 1.75 (3H,
s, H-11), 1.51 (2H, dd, J = 14.4, 3.7 Hz, H-2), 1.46 (3H,
s, H-9), 1.27 (3H, s, H-10); *C-NMR (150 MHz,
CD;0D) d: 185.7 (C-6), 174.4(C-8), 113.3 (C-7), 88.9
(C-5), 67.2 (C-3), 48.0 (C-2), 46.5 (C-4), 37.2 (C-1),
31.0 (C-10), 27.4 (C-11), 26.9 (C-9). LA %#5 1530k
HARUHEATHON, RIHE FEA—2, AL ED
8 M (-)-BEENER.

e 9: EToERME AR, HR-ESI-MS m/z
470.339 6 [M—H] &1, 7+ N C3oHaeO40 'H-
NMR (600 MHz, CDs;OD) ¢: 3.49 (1H, s, H-3-OH),
3.27 (1H, d, J = 3.3 Hz, H-3), 3.03 (2H, m, H-11, 12),
2.55 (1H, d, J=12.0 Hz, H-18), 2.16 (1H, td, J=13.1,
5.4 Hz, H-16), 1.98 (1H, t, J = 12.0 Hz, H-19), 1.90
(1H, m, H-1a), 1.81 (1H, m, H-22a), 1.64 (1H, m, H-
2), 1.58 (1H, m, H-22b), 1.57 (1H, m, H-6a), 1.55 (1H,
m, H-9), 1.47 (1H, m, H-6b), 1.34 (1H, m, H-7a), 1.30
(1H, m, H-1b), 1.28 (1H, m, H-7b), 1.24 (1H, m, H-
21a), 1.22 (1H, m, H-15), 1.21 (3H, s, H-27), 1.17 (3H,
s, H-26), 1.12 (1H, m, H-21b), 1.03 (3H, s, H-25), 0.98
(3H, s, H-29), 0.92 (3H, s, H-30), 0.89 (3H, s, H-24),
0.80 (3H, s, H-23), 0.70 (1H, m, H-5); 3C-NMR (150
MHz, CD;0D) 6: 178.8 (C-28), 87.5 (C-13), 77.8 (C-
3), 57.2 (C-12), 54.9 (C-5), 52.7 (C-11), 51.1 (C-18),
49.7 (C-9), 44.0 (C-17), 41.6 (C-14), 40.8 (C-8), 39.3
(C-4), 38.6 (C-1), 37.9 (C-19), 36.7 (C-10), 34.3 (C-
21), 32.9 (C-29), 31.4 (C-7), 31.3 (C-20), 28.3 (C-23),
27.6 (C-22), 27.5 (C-2), 27.0 (C-15), 23.3 (C-30), 21.5
(C-16), 20.3 (C-26), 18.8 (C-27), 17.9 (C-6), 17.2 (C-
25),15.9(C-24). VL EE¥E 5 SCERE PRI S3EAT LU X
RINHFEIEA—FL, #EEY) 9 N 3p-hydroxy-
11a,120-epoxyoleanan-28,133-olide.

&) 10: EETEE R E AR, HR-ESI-MS m/z
360.164 6 [M+NH4]" & 7% GiHEA{E N 360.1659),
43T CieHnOs. 'H-NMR (600 MHz, CD;0D) ¢
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7.10 (1H, d, J = 8.4 Hz, H-5), 7.06 (1H, d, J = 1.6 Hz,
H-2), 6.94 (1H, dd, J = 8.4, 1.6 Hz, H-6), 6.54 (1H, d,
J=15.8 Hz, H-7), 6.27 (1H, dt, J = 15.8, 5.7 Hz, H-8),
4.88 (1H, d, J = 7.4 Hz, H-1"), 4.20 (2H, brd, J = 5.7
Hz, H-9), 3.86 (3H, s, 3-OCH3), 3.86 (1H, overlapped,
H-3", 3.68 (1H, m, H-4"), 3.47 (1H, m, H-6"), 3.39 (2H,
overlapped, H-2', 5); '3C-NMR (150 MHz, CDsOD)
d: 150.9 (C-3), 147.6 (C-4), 133.7 (C-1), 131.3 (C-7),
128.9 (C-8), 120.7 (C-6), 117.9 (C-5), 111.4 (C-2),
102.8 (C-1"), 78.2 (C-3"), 77.8 (C-5"), 74.9 (C-2"), 71.3
(C-4"), 63.7(C-9), 62.5 (C-6"), 56.7 (3-OCH3). LA %
5 SCHRBAEU AT O, RN H FEA 8
EAL A 10 AR

&Y 1. BETEERE AR, HR-ESI-MS m/z
357.134 25 [M—H] &g GHEAE N 357.133 8),
ﬁ}%ﬁy\j C20H22060 1H-NI\/IR (600 MHZ, CD3OD) o:
6.94 (2H, d, J = 1.6 Hz, H-2, 2'), 6.80 (2H, dd, J = 8.2,
1.6 Hz, H-6, 6), 6.76 (2H, d, J = 8.2 Hz, H-5, 5"), 4.70
(2H,d,J=4.3Hz, H-7,7),4.22 (2H, s,dd, J= 9.0, 6.9
Hz, H-9a, 9'a), 3.85 (6H, s, 3, 3'-OCH3), 3.83 (2H,
overlapped, H-9b, 9'b), 3.13 (2H, m, H-8, 8'); !3C-
NMR (150 MHz, CD;0D) 6: 149.1 (C-3, 3, 147.3 (C-
4, 4", 133.8 (C-1, 1", 120.0 (C-6, 6'), 116.1 (C-5, 5",
111.0 (C-2,2"), 87.5(C-7,7%), 72.6 (C-9, 9"), 56.4 (C-3, 3 -
OCH3), 55.4 (C-8, 8" LA Hif 5 SCHR B ST b
X, RIPE AL a1 i Em .

&M 12 a0 AL E &, HR-ESI-MS m/z
207.065 8 [M+H]" & ¥ (THEAEA 207.065 7)),
73RN CiiH1004. 'H-NMR (600 MHz, CD;0D) §:
7.69 (1H, d, J = 9.4 Hz, H-4), 7.00 (1H, s, H-5), 6.93
(1H, s, H-8), 6.36 (1H, d, J = 9.4 Hz, H-3), 3.78 (3H, s,
6-OCH3), 3.76 (3H, s, 7-OCH3); *C-NMR (150 MHz,
CD;0D) 6: 161.0 (C-2), 153.3 (C-6), 150.3 (C-7),
146.6 (C-9), 143.7 (C-4), 113.3 (C-3), 111.6 (C-10),
109.0 (C-8), 100.2 (C-5), 56.0 (6, 7-OCH3). LA_L%df
5 SCEREAR OO T EO, RIS BEA—E, e
B 12 9 IS -

&P 13: T wE M E A&, HR-ESI-MS m/z
390.1768 8 [M+NH,] B T+ 54A 7 390.176 4),
373N Ci7H2409. 'H-NMR (600 MHz, CD;0D) §:
6.88 (3H, s, H-2, 6, 7), 6.62 (1H, dt, J = 15.8, 4.7 Hz,
H-8), 5.80 (1H, d, J = 5.4 Hz, H-1"), 4.59 (2H, brs, H-
9), 4.40 (1H, brd, J = 11.3 Hz, H-6'b), 4.33 (3H, m, H-

2',4',6'3),3.75 (1H, m, H-5"), 3.75 (6H, s, 3, 5-OCH3):
BC-NMR (150 MHz, CD;0D) 6: 153.9 (C-3, 5), 135.8
(C-4), 133.9 (C-1), 131.2 (C-7), 129.4 (C-8), 105.2 (C-
2,6), 104.9 (C-17), 78.7 (C-3"), 78.4 (C-5"), 76.0 (C-2"),
71.6 (C-4'), 62.8 (C-9), 62.6 (C-6"), 56.5 (C-3, 5-
OCHs). DL & 5 CREAR AT XS, KIS
HRA—E, WEHAEW 13 RETEHT.

&) 14: EETEE R E K, HR-ESI-MS m/z
435.1667 [M—H] & 1§ (11 5H1EN 435.1655), 41
TR N CuH00. 'H-NMR (600 MHz, CD;0D) §:
6.74 (2H, s, H-2', 6", 6.68 (2H, s, H-2, 6), 6.55 (1H, d,
J =16.0 Hz, H-7"), 6.32 (1H, td, J = 5.6, 16.0 Hz, H-
8",4.92 (1H, d, J=5.8 Hz, H-7), 4.23 (4H, overlapped,
H-9, 9'), 4.22 (1H, d, J = 5.8 Hz, H-8), 3.83 (6H, s, H-
3',5"OCHj3), 3.82 (6H, s, 3, 5-OCH3); '3C-NMR (150
MHz, CD;0D) ¢: 154.6 (C-3",5"), 148.9 (C-3, 5), 136.5
(C-4"),135.8 (C-4), 134.7 (C-1), 133.0 (C-17), 131.4 (C-
71, 129.8 (C-8"), 105.2 (C-2, 6, 6", 104.9 (C-2'), 87.5
(C-8), 74.2 (C-7), 63.6 (C-9"), 61.5 (C-9), 56.7 (C-3, 5-
OCH3), 56.6 (3", 5-OCH3). UL _F¥¥E 5 Sk Hdi i)
HATHN, RIE A, WAEY 14 K
threo-syringylglycerol-8-O-4'-(sinapyl alcohol) ether.

&P 15 mEJoE M E A, HR-ESI-MS m/z
556.251 1 [M+H] &g GHHEAEN 556.252 0),
73 F N CasH39012. 'H-NMR (600 MHz, CD3;0D) §:
7.01 (1H, d, J= 1.8 Hz, H-2), 6.90 (1H, d, J = 8.2 Hz,
H-5"), 6.83 (1H, dd, J = 8.2, 1.7 Hz, H-6), 6.77 (1H, d,
J=1.8Hz, H-2", 6.71 (1H, d, J = 8.2 Hz, H-5), 6.66
(1H, dd, J = 8.2, 1.8 Hz, H-6"), 4.49 (2H, m, H-7, 8),
4.32 (1H, d, J= 7.7 Hz, H-1"), 4.11 (2H, dd, J = 11.3,
3.2 Hz, H-9), 3.82 (1H, m, H-6"), 3.79 (3H, 5, 3-OCH3),
3.76 (3H, s, 3-OCH3), 3.54 (2H, t, J = 6.5 Hz, H-9"),
3.34 (2H, m, H-3", 5"), 3.28 (1H, m, H-4"), 3.20 (1H,
m, H-2"), 2.58 (2H, t, J = 7.5 Hz, H-7'), 1.78 (2H, m,
H-8"); '3C-NMR (150 MHz, CD;0D) é: 151.8 (C-3"),
148.7 (C-3), 147.0 (C-4, 4"), 138.1 (C-1"), 133.9 (C-1),
121.8 (C-6"), 121.2 (C-6), 119.7 (C-5%), 115.7 (C-5),
114.2 (C-2", 112.0 (C-2), 105.1 (C-1"), 85.0 (C-8),
78.0 (C-5"), 77.9 (C-3"), 75.2 (C-2"), 73.9 (C-7), 71.6
(C-4"), 69.9 (C-9), 62.7 (C-6"), 62.2 (C-9", 56.7 (3'-
OCH3), 56.4 (3-OCH3), 35.6 (C-8"), 32.7 (C-7". LA L
e 5 CERE RO AT LR, R B FEAR
WIAMEE Y 15 NEZR T,
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&y 16: AT E M E K, HR-ESI-MS m/z
194.057 9 [M+H]"& 11U, 2+ N CioH 1004 'H-
NMR (600 MHz, CD;0D) é: 7.59 (1H, d, J = 15.8 Hz,
H-8), 7.18 (1H, d, J = 1.6 Hz, H-2), 7.06 (1H, dd, J =
8.2, 1.6 Hz, H-6), 6.81 (1H, d, J = 8.2 Hz, H-5), 6.28
(1H, d, J= 15.8 Hz, H-7), 3.89 (3H, s, 3-OCH3); 3C-
NMR (150 MHz, CD;0D) d: 171.1 (C-9), 150.6 (C-3"),
149.5 (C-4%, 147.1 (C-7), 127.9 (C-1), 124.1 (C-6'),
116.6 (C-2), 116.0 (C-5), 111.8 (C-2"), 56.6 (3"
OCH3). LA ¥ 5 SCHREAR POEAT LX), RILH
HREA—H, e EY 16 NFTELRE .

&P 17: TR E K, HR-ESI-MS m/z
538.2410 2 [M+H]" &g (TH5EAE N 538.241 4),
ﬁ}%ﬁy\j C27H37011 ° 1H-NI\/IR (600 MHZ, CD3OD) o:
7.13 (1H, d, J = 8.2 Hz, H-5", 6.98 (1H, d, J = 1.2 Hz,
H-2"), 6.87 (1H, dd, J = 1.2, 8.2 Hz, H-6"), 6.78 (1H, d,
J = 1.7 Hz, H-2), 6.71 (1H, d, J = 8.0 Hz, H-5), 6.63
(1H, dd, J = 1.7, 8.0 Hz, H-6), 4.87 (1H, d, J= 7.3 Hz,
H-1"),4.82 (1H, d, J = 6.5 Hz, H-7’), 4.00 (1H, dd, J =
7.0, 7.9 Hz, H-9), 3.86 (6H, s, 3, 3“OCH3), 2.91 (1H,
dd, J = 4.9, 13.3 Hz, H-7a), 2.71 (1H, m, H-8), 2.51
(1H, dd, J=11.4, 13.3 Hz, H-7b), 2.35 (1H, m, H-8");
3C-NMR (150 MHz, CD;0D) &: 151.0 (C-3"), 149.1
(C-3), 147.3 (C-4"), 145.9 (C-4), 139.6 (C-1"), 133.6 (C-
1), 122.2 (C-6), 119.6 (C-6"), 118.1 (C-5"), 116.3 (C-5),
113.5 (C-2), 111.5 (C-2"), 103.0 (C-1"), 83.7 (C-7’),
78.3 (C-3"), 77.9 (C-5"), 75.0 (C-2"), 73.7 (C-9), 71.4
(C-4"), 62.6 (C-6"), 60.6 (C-97), 56.8 (3-OCH3), 56.4
(3-OCH3), 54.2 (C-8"), 43.8 (C-8), 33.7 (C-7). LA %k
P 5 SRR BHR P IEAT Lo, RIS A — B,
WLED) 1T N FA N BE-4'-O-B-D- 8 B HE

&Y 18: HE T e HIE A&, HR-ESI-MS m/z
581.225 5 [M—H] B 1§ (151N 581.224 8),
23 TN CaoHa1013. 'H-NMR (600 MHz, CD3;0D) 6
6.57 (1H, s, H-6), 6.40 (2H, s, H-2', 6", 4.23 (1H, d,
J=6.5Hz, H-7", 413 (1H, d, J = 7.8 Hz, Glc-H-1"),
3.90 (1H, overlapped, H-9a), 3.85 (3H, s, 5-OCH3),
3.83 (1H, m, H-6"a), 3.74 (6H, s, 3’, 5-OCH3), 3.67
(1H, dd, J = 5.3, 11.8 Hz, H-6'b), 3.62 (2H, d, J = 5.1
Hz, H-9), 3.58 (1H, m, H-9b), 3.32 (1H, s, H-3"), 3.32
(3H, s, 3-OCH3), 3.30 (1H, m, H-4"), 3.20 (1H, td, J =
2.5,7.8 Hz, H-2"), 3.19 (1H, m, H-5"), 2.69 (1H, s, H-
7a), 2.66 (1H, d, J = 3.9 Hz, H-7b), 2.12 (1H, m, H-8),

1.67 (1H, m, H-8); 3C-NMR (150 MHz, CD;OD) §:
149.0 (C-3", 5"), 148.9 (C-5), 147.5 (C-3), 139.4 (C-4),
138.8 (C-4"), 134.5 (C-1%), 130.2 (C-1), 126.2 (C-2),
107.7 (C-6), 107.1 (C-2', 6'), 104.2 (Glc-C-1"), 78.2
(C-3"), 78.0 (C-5"), 75.1 (C-2"), 71.9 (C-9"), 71.5 (C-
4", 66.2 (C-9), 62.7 (C-6"), 60.1 (3-OCH3), 56.9 (3,
5"0CH3), 56.6 (5-OCH3), 46.6 (C-8"), 43.2 (C-7"), 41.2
(C-8),33.8(C-7)o LA FH0#s 5 SCHREARE 223k AT LExs
RIHE AT, HAMEED 18 S (—)-H B
HE -3 0-O-B-D- L g ] 26 H o

&P 19: AT E R E K, HR-ESI-MS m/z
421.185 1 [M+H]"E ¥ GHHEIEA 421.186 2),
ﬁi}’%ﬁj’\j C22H28080 1H-NI\/IR (600 MHZ, CD3OD) o:
6.58 (1H, s, H-6), 6.38 (2H, s, H-2", 6", 4.31 (1H, d,
J=6.5Hz, H-7", 3.86 (3H, s, 5-OCH3), 3.74 (6H, s, H-
3'5"-OCH3), 3.58 (1H, dd, J = 5.0, 10.7 Hz, H-9'),
3.47~3.49 (3H, m, H-9, 9b), 3.38 (3H, s, 3-OCH3),
2.69 (1H, dd, J = 4.7, 15.0 Hz, H-7a), 2.56 (1H, dd, J =
12.5, 15.0 Hz, H-7b), 1.97 (1H, m, H-8"), 1.67 (1H, m,
H-8); 3C-NMR (150 MHz, CD;OD) ¢: 148.9 (C-3’,
5", 148.6 (C-5), 147.7 (C-3), 139.3 (C-4), 138.9 (C-4"),
134.5 (C-17), 130.1 (C-1), 126.2 (C-2), 107.7 (C-6),
106.9 (C-2', 6", 66.8 (C-9"), 64.2 (C-9), 60.1 (3-OCH3),
56.7 (3', 5-OCH3), 56.6 (5-OCH3), 42.7 (C-8'), 40.9
(C-8,7",33.5(C-7)o VA -Eds 5 SCHREHE 233047t
XF, RIEHFEAR I, HMMEEY 19 N (H)-F
JAAHH TG o

&M 20 wEATGEME AR, HR-ESI-MS m/z
181.049 9 [M+H]" & ¥ g (iH5HE{EA 181.050 1),
737N CoHgOso TH-NMR (600 MHz, CD;0D) 6
7.52 (1H, d, J =15.8 Hz, H-7), 7.03 (1H, brs, H-2), 6.92
(1H, d, J = 8.2 Hz, H-6), 6.77 (1H, d, J = 8.2 Hz, H-5),
6.21 (1H, d, J = 15.8 Hz, H-8); '3C-NMR (150 MHz,
CD;0D) §: 171.0 (C-9), 149.4 (C-4), 147.0 (C-7),
146.8 (C-3), 127.8 (C-1), 122.8 (C-6), 116.5 (C-5),
115.5 (C-8), 115.1 (C-2). LA -Hds 5 ek Bds 2447
et REUPE A, HEtb &4 20 AMIHERR .

&) 21: EETEEME A, HR-ESI-MS m/z
389.160 8 [M+H]" &1 Ig (TH5E1EHA 389.160 0),
2 F N C2iH2407. 'H-NMR (600 MHz, CD30D) 6
6.95 (1H, s, H-2"), 6.80 (1H, d, J = 8.0 Hz, H-6"), 6.77
(1H, d, J=8.0 Hz, H-5", 6.65 (2H, brs, H-2", 6", 4.70
(1H, s, H-2), 4.24 (2H, d, J = 3.2 Hz, H-4a, 8a), 3.87
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(2H, overlapped, H-4b, 8b), 3.85 (9H, overlapped, 3/,
3" 5"-OCH3), 3.13 (2H, s, H-1, 5); 3C-NMR (150
MHz, CD;0D) 6: 149.4 (C-3",5"), 149.2 (C-3"), 147.4
(C-4"), 136.3 (C-4"), 133.7 (C-17), 133.2 (C-1"), 120.1
(C-6"),116.1 (C-5", 111.1 (C-2"), 104.6 (C-2",6"), 87.7
(C-2), 87.5 (C-6), 72.8 (C-4), 72.7 (C-8), 56.9 (3", 5"-
OCH3), 56.5 (3'-OCH3), 55.6 (C-5), 55.4 (C-1). LA L
B 5 SR BRI AT LU, R R AR
HAMEEY 21 N (-)-5-HEEMIEER.

&) 22: AT EME A, HR-ESI-MS m/z
713.300 6 [M+H]"ESFU§& (TH5EAE R 713.302 1),
43N C34HazO16. 'H-NMR (600 MHz, CD30D) 5
7.28 (2H, s, H-6", 6", 7.21 (2H, s, H-2, 6), 7.02 (2H, d,
J=28.2 Hz, H-5', 5", 5.69 (2H, overlapped, H-1, 1"),
3.81 (6H, s, 3', 3"-OCH3); '*C-NMR (150 MHz,
CD;0D) 6: 150.2 (C-3',3"), 147.4 (C-4",4"), 136.1 (C-
1,1, 118.9 (C-6', 6"), 116.3 (C-5', 5", 111.2 (C-2',
2"),102.2 (Gle-C-1/,1"), 85.9 (C-2, 6), 78.8 (Glc-C-3,
3"), 78.5 (Glc-C-5", 5"), 74.8 (Glc-C-2', 2", 72.5 (C-4,
8), 71.2 (Gle-C-4', 4", 62.6 (Glc-C-6", 6), 56.4 (C-3,
3"-OCH3), 55.2 (C-1, 5) VA_-H0di -5 Sk Zdai2olidt
ATEERT, RIMPE FA—B HIAMLE 22 8 (-)-
P e 2-4,4'-—-O-B-D-IH IR 6 A B

&) 23: WA TEE M E A, HR-ESI-MS m/z
614.259 0 [M+H]" &1 (IHEEA 614257 5),
43T RN CoHa1014. 'H-NMR (600 MHz, CD;0D) 6:
6.74 (2H, s, H-2, 6), 6.71 (2H, s, H-2", 6), 6.53 (1H, d,
J = 15.8 Hz, H-7"), 6.31 (1H, dt, J = 5.5, 15.8 Hz, H-
8", 4.92 (1H, d, J = 5.6 Hz, H-7), 478 (1H,d, J = 7.6
Hz, Glc-H-1"), 4.26 (1H, g, J = 5.6 Hz, H-8), 4.22 (2H,
brd, J = 5.5 Hz, H-9", 3.82 (6H, s, 3, 5-OCH3), 3.80
(6H, s,3’,5"-OCHj3), 3.20~3.60 (7H, m, H-9, 2""~6");
13C-NMR (150 MHz, CD;0D) 6: 154.5 (C-2', 6'), 153.8
(C-3, 5), 139.5 (C-1), 136.4 (C-17), 135.4 (C-4), 134.7
(C-4"), 131.3 (C-8"), 129.9 (C-7"), 106.0 (C-2, 6), 105.7
(C-1"), 105.0 (C-3', 5%, 87.1 (C-8), 78.3 (C-5"), 77.8
(C-3"), 75.7 (C-2"), 74.0 (C-7), 71.3 (C-4"), 63.5 (C-9"),
62.6 (C-6"), 61.6 (C-9), 57.0 (3, 5-OCH3), 56.7 (3", 5™
OCH3). DA FHR 5 SCHREARRPIFAT HOX, I &
BEAR—E, #MEEY) 23 NS LS C.

&) 24: AT EME A, HR-ESI-MS m/z
417.155 9 [M—H] & 7§ GHEEN 417.154 9),
43T CHa0s. 'H-NMR (600 MHz, CD;0D) §:

6.59 (4H, s, H-2,2"), 4.74 (2H, d, J = 4.0 Hz, H-2, 6),
4.29 (2H, dd, J = 6.8, 8.9 Hz, H-4a, 8a), 3.90 (2H, dd,
J =3.2, 8.9 Hz, H-4b, 8b), 3.88 (12H, s, 3', 5, 3", 5'-
OCH3), 3.08 (2H, m, H-1, 5); '3C-NMR (150 MHz,
CD;0D) d: 148.6 (C-3',3"), 135.5 (C-4",4"), 132.2 (C-
1, 17), 103.8 (C-2", 2"), 87.0 (C-2, 6), 72.4 (C-4, 8),
56.7 (3',5',3", 5"-OCH3), 54.9 (C-1, 5). UL L3S
SCEREARCT AT LN, RILM#HEA—3, el
W24 (—)-TEHEWNER .

&) 25: AT E R E K, HR-ESI-MS m/z
273.076 9 [M+H]", BT (IHEAE N 273.076 3),
7 F AN CisHipOs. 'H-NMR (600 MHz, CD;OD) §:
7.31 (2H, d, J = 8.3 Hz, H-2', 6'), 6.82 (2H, d, J = 8.3
Hz, H-3', 5"), 5.90 (1H, s, H-8), 5.89 (1H, s, H-6), 5.33
(1H, dd, J = 13.0, 2.5 Hz, H-2), 3.10 (1H, dd, J = 17.1,
13.0 Hz, H-3a), 2.70 (1H, dd, J = 17.1, 2.5 Hz, H-3b);
BC-NMR (150 MHz, CD;0D) 6: 197.8 (C-4), 168.4
(C-7), 165.5 (C-5), 164.9 (C-9), 159.0 (C-4"), 131.1 (C-
1), 129.0 (C-2', 6"), 116.3 (C-3",5"), 103.3 (C-10), 97.0
(C-6), 96.2 (C-8), 80.5 (C-2), 44.0 (C-3). UL LF¥¥i Y5
SCHREARRSHEAT LU, R E A5, et
EW 25 MR

&M 26: AT EME R, HR-ESI-MS m/z
303.05099 [M+H]", &l (TH5EAEA 303.0505),
273N CisH1004. 'H-NMR (600 MHz, CD30D) 6:
8.63 (1H, brs, H-6a), 8.12 (1H, brd, J = 8.4 Hz, H-6"),
7.39 (1H, d, J = 8.4 Hz, H-5%, 6.76 (1H, brs, H-8), 6.72
(1H, brs, H-6b); 3C-NMR (150 MHz, CD:;0D) 8: 177.2
(C-4),165.5 (C-7), 162.4 (C-5), 157.4 (C-9), 149.5 (C-4"),
147.7 (C-2), 147.0 (C-3"), 137.9 (C-3), 123.1 (C-1"), 121.0
(C-6'), 116.6 (C-2', 5", 104.4 (C-10), 99.2 (C-6), 94.2 (C-
8)o LA B 5 S CRREAE AT LR, RIN A
—5, WA 26 St .

&Y 27 EEToERE A, HR-ESI-MS m/z
358.105 3 [M+H]", 273N CioHis07. 'H-NMR
(600 MHz, CD;0D) ¢: 7.71 (1H, d, J = 1.7 Hz, H-2),
7.68 (1H, dd,J=1.7, 8.5 Hz, H-6), 7.05 (1H, d, J = 8.5
Hz, H-5'), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.38 (1H, d,
J=2.1Hz, H-6),3.99 (3H, s, 3-OCH3), 3.88 (3H, s, 4
OCHs), 3.86 (3H, s, 7-OCH3); '*C-NMR (150 MHz,
CD;OD) §: 178.9 (C-4), 165.6 (C-7), 162.1 (C-5),
156.8 (C-9), 156.1 (C-2), 148.5 (C-4"), 146.5 (C-3"),
139.0 (C-3), 122.8 (C-1%), 122.6 (C-6"), 114.7 (C-5"),
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111.0 (C-2", 106.1 (C-10), 98.0 (C-6), 92.3 (C-8), 60.3
(7-OCHs), 56.2 (3'-OCH3), 55.9 (4-OCH3). LA L% #
5 SCEREARPOEAT LU, RN # A, e
&M 27 8 7,3" 4= F M 2 & .

&) 28: TG E R E K, HR-ESI-MS m/z
301.0700 [M—H] B 1§ (IFEAEN 301.0712), 43
TN CisH1406. 'H-NMR (600 MHz, CD;0D) §:
7.07 (1H, d, J=1.7 Hz, H-2"), 6.91 (1H, dd, J=1.7, 8.1
Hz, H-6", 6.81 (1H, d, J = 8.1 Hz, H-5'), 5.91 (1H, d,
J = 2.0 Hz, H-8), 5.89 (1H, d, J = 2.0 Hz, H-6), 5.34
(1H, dd, J=12.8, 2.9 Hz, H-2), 3.87 (3H, s, 3-OCH3),
3.13 (1H, dd, J=17.1, 2.9 Hz, H-3a), 2.70 (1H, dd, J =
17.1,2.9 Hz, H-3b); '3C-NMR (150 MHz, CD;0D) ¢:
197.7 (C-4), 168.4 (C-7), 165.4 (C-5), 164.8 (C-9),
149.1 (C-3"), 148.1 (C-4", 131.7 (C-1"), 120.5 (C-6),
116.1 (C-5%, 111.3 (C-2"), 103.3 (C-10), 97.7 (C-6),
96.2 (C-8), 80.7 (C-2), 56.4 (3“OCH3), 44.2 (C-3). LA
RS SCERERC AT EE XS, R A —
, WEth oy 28 MR R

&) 29: AT EME K, HR-ESI-MS m/z
463.086 9 [M+H] =g (THEAEA 463.087 1),
7N C21H20012. 'H-NMR (600 MHz, CD;0D) 6:
7.52 (1H, d, J=2.2 Hz, H-2), 7.49 (1H, d, J=8.5,2.2
Hz, H-6", 6.89 (1H, d, J = 8.5 Hz, H-5'), 6.39 (1H, s,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.46 (1H, s, Ara-
H-1"), 4.32 (1H, d, J = 2.8 Hz, Ara-H-2"), 3.91 (1H,
dd, J=6.0, 2.8 Hz, Ara-H-3"), 3.86 (1H, m, Ara-H-4"),
3.49 (2H, t, J = 4.9 Hz, Ara-H-5"); 3C-NMR (150
MHz, CD;0D) 6: 180.0 (C-4), 166.0 (C-7), 163.0 (C-
5), 159.0 (C-2, 9), 150.0 (C-4"), 146.0 (C-3"), 135.0 (C-
3), 123.0 (C-1', 6%, 117.0 (C-27), 116.0 (C-5"), 110.0
(Ara-C-1"), 106.0 (C-10), 99.9 (C-6), 94.8 (C-8), 88.0
(Ara-C-4"), 83.3 (Ara-C-2"), 78.7 (Ara-C-3"), 62.6
(Ara-C-5") LA FH#5 5 SCBR B2 AT Lo, KR
PR AR —3, #iE A 29 9 2-hydroxy-4-O-a-
L-(3,5,7-trihydroxy-4-oxo0-4-chromen-2-yl)phenylara-
binofuranoside.

&) 30: s TEE B E &, HR-ESI-MS m/z
169.050 06 [M+H]", & 71§ (i+5E )y 169.050 1),
37N CsHgO4. 'H-NMR (600 MHz, CD3;0D ) 6
7.55 (2H, overlapped, H-2, 6), 6.83 (1H, d, J = 8.7 Hz,
H-5), 3.88 (3H, s, 3-OCH3); 3C-NMR (150 MHz,
CD;0D) §: 170.0 (C-7), 152.6 (C-4), 148.6 (C-3),

125.3 (C-6), 123.0 (C-1), 115.8 (C-2), 113.8 (C-5), 56.4
(3-OCH3). LA F&¥in 5 SCHRERBIEAT EE X, A0
PEFEAR—B, BEEY) 30 AEF TR,

&Y 31: mAJoE M E A, HR-ESI-MS m/z
154.063 0 [M+H]", 4 ¥~ CsHigOs. 'H-NMR
(600 MHz, CD;OD) §: 6.68 (1H, d, J = 8.0 Hz, H-5),
6.65 (1H, d, J = 1.9 Hz, H-2), 6.52 (1H, dd, J = 8.0, 1.9
Hz, H-6), 3.67 (2H, t, J = 7.3 Hz, H-8), 2.66 (2H, t,J =
7.3 Hz, H-7); BC-NMR (150 MHz, CD;0D) §: 146.1
(C-3), 144.6 (C-4), 131.8 (C-1), 121.2 (C-6), 117.1 (C-
5),116.3 (C-2), 64.6 (C-8), 39.6 (C-7). LA L¥HE 5
BREARECYBEAT LUy, RINFHEA 3, thEs
) 31 AR

&) 32: TG ERE K, HR-ESI-MS m/z
246.162 0 [M+H]", 2 TR A CiHn02. 'H-NMR
(600 MHz, CD;0D) 6: 7.70 (2H, dd, J = 5.5, 3.2 Hz,
H-3,6),7.51 (2H, dd, J=5.5,3.2 Hz, H-4, 5), 4.29 (2H,
t,J=6.8 Hz, H-1%, 1.70 (2H, m, H-2"), 1.42 (2H, m, H-
3",0.95 (3H,t,J="7.4 Hz, H-4"); '3C-NMR (150 MHz,
CD;0D) §: 167.8 (-C=0), 132.4 (C-1, 2), 130.9 (C-4,
5), 128.9 (C-3, 6), 65.6 (C-1"), 30.7 (C-2"), 19.3 (C-3"),
13.8 (C-4")o LA EER 5 SCEREAR AT Lo X, R
PEHAREEA—S, W EY 32 AR WK
T HE.

&) 33 mETJoE M E AR, HR-ESI-MS m/z
421.185 8 [M+H] & 7I& GHHIEN 421.186 2),
373N CuHagO0s. 'H-NMR (600 MHz, CD3;0D) 6:
8.08 (2H, brd, J = 7.9 Hz, H-6"), 7.59 (1H, brt, J = 7.9
Hz, H-4"), 7.47 (2H, brt, J = 7.9 Hz, H-5"), 7.30 (1H,
brd, J = 7.5 Hz, H-3), 7.19 (1H, brt, J = 8.2 Hz, H-5),
7.15 (1H, brd, J = 8.2 Hz, H-6), 6.99 (1H, brt, J = 7.5
Hz, H-4), 5.22 (1H, d, J = 8.0 Hz, H-1"), 4.55 (1H, d,
J=14.1 Hz, H-7a), 4.29 (1H, d, J = 14.1 Hz, H-7b);
3C-NMR (150 MHz, CD;OD) 6: 167.4 (C-7"), 155.7
(C-1), 134.1 (C-4"), 132.0 (C-2), 131.4 (C-1"), 130.8
(C-2",6"), 129.6 (C-3", 5", 129.3 (C-3), 128.5 (C-5),
123.7 (C-4), 116.0 (C-6), 100.8 (C-1"), 78.4 (C-3"), 76.0
(C-5"), 75.6 (C-2), 71.6 (C-4"), 62.5 (C-6"), 60.2 (C-7).
DA b3 5 SRR AR RO AT Eo, R I B A —
;, e EY) 33 A salicyl alcohol-1-O-B-D (3'-
benozyl) glucopyranoside.

&) 34: AT ERE A, HR-ESI-MS m/z
330.130 4 [M+H]"& 1§ (HEAEA 330.131 5),
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433N CisH210s. 'H-NMR (600 MHz, CD;0D) d:
7.76 (1H, dd, J = 1.5, 7.8 Hz, H-7), 7.53 (1H, m, H-6),
7.40 (1H, d, J = 8.3 Hz, H-4), 7.12 (1H, t, J = 8.3 Hz,
H-5), 4.88 (1H, d, J = 7.4 Hz, H-1"), 3.90 (1H, dd, J =
1.9, 12.1 Hz, H-6"), 3.88 (3H, s, 1-OCH3), 3.71 (1H,
dd,J=5.6,12.1 Hz, H-6), 3.34~3.53 (4H, m, H-2'~
5%; 1BC-NMR (150 MHz, CD;OD) &: 168.6 (C-1),
158.7 (C-3), 135.1 (C-5), 132.0 (C-7), 123.7 (C-6),
122.4 (C-2), 119.0 (C-4), 104.1 (1-OCH3), 78.5 (C-5),
77.6 (C-3"), 75.0 (C-2"), 71.2 (C-4"), 62.6 (C-6"), 52.8
(C-3)o DL AR 5 TR AR EAT LU, I
AR —F, HiEiEY 34 N methyl 2-O-B-D-
glucopyranosylbenzoate .

&Y 35: A TJoE R E K, HR-ESI-MS m/z
175.095 8 [M+H]" B 1l (HEAEN 175.097 0),
ﬁ}%ﬁy\j C8H1404o 1H-Nl\/lR (600 MHZ, CD3OD) 0:
4.08 (2H, t, J = 6.0 Hz, H-1"), 2.58 (4H, brs, H-2, 3),
1.63~1.59 (2H, m, H-2'), 1.42~1.36 (2H, m, H-3"),
0.94 (3H, t, J = 7.5 Hz, H-4"); BC-NMR (150 MHz,
CD:;0D) 6: 176.1 (C-4), 174.3 (C-1), 65.5 (C-1), 31.7
(C-2", 30.1 (C-2), 29.8 (C-3), 20.1 (C-3"), 14.0 (C-4".
DA 3 5 SCEREAEBSIEAT XS, R IR AR —
|, LAY 35 N succinic acid monobutyl ester .

& 36: T JoE M A, HR-ESI-MS m/z
215.134 2 [M—H] &g (HEAEA 215.136 2D,
7 F AN CiiH2004. 'H-NMR (600 MHz, CD3;0D) §:
410 (2H, g, J = 7.1 Hz, H-2), 2.29 (2H, t, J =7.1 Hz,
H-4), 2.26 (2H, t, J = 7.1 Hz, H-3), 1.60 (4H, m, H-8,

1), 1.34 (6H, m, H-5~7), 1.24 (3H, t, J = 7.4 Hz, H-
2'); BC-NMR (150 MHz, CD;OD) §: 178.2 (C-1),
175.6 (C-9), 61.4 (C-2), 35.3 (C-3), 35.1 (C-4), 30.1 (C-
5,6), 30.0 (C-7), 26.2 (C-8), 26.0 (C-17), 14.5 (C-2').
DA b3 5 SCRREAR AT Lo, R S A —
, whEb &Y 36 A 1-ethyl nonanedioate .

&) 37 EETEE R E K, HR-ESI-MS m/z
229.142 1 [M—H] &1 ((FEAEN 229.144 0),
7 F AN CiuHpO04. 'H-NMR (600 MHz, CD;OD) §:
4.16 (1H, dd, J= 4.0, 11.0 Hz, H-1a), 4.07 (1H, dd, J =
7.5, 11.0 Hz, H-1b), 3.81~3.85 (1H, m, H-2"), 3.54
(2H, dd, J = 5.5, 11.0 Hz, H-3"), 2.37 2H, t,J=7.0
Hz, H-8),2.29 (1H,t,J=7.5Hz, H-2), 1.61~1.65 (4H,
m, H-3, 7), 1.36 (6H, brs, H-4~6); 3C-NMR (150
MHz, CD;0D) d: 178.1 (C-1), 175.6 (C-9), 71.7 (C-
2'), 68.5 (C-1'), 64.0 (C-3"), 35.2 (C-2), 34.9 (C-8),
30.0 X3 (C-4~6), 26.1 (C-7),25.9 (C-3). A L%
5 SCERBARAOEAT XS, BRI A —E, A
th&% 37 N 1-azeloyl-rac-glycer.

3.2 WEFEEUZERSEIMLLTEEARLER

53 B3 B B A A v R 43 BE 08 A [R) AR FE B 4
il RAW264.7 418 NO ffek, 53R W%k 2. 51
MG, LAY 1. 264 27, 30 BT R A &8,
& 4. 7. 9. 10, 13, 32 FIH PSR E T,
th&Y) 2. 3. 8. 14, 15, 17~19. 21~24. 28.
29, 33~37 RERIHPT RGN
4 Tig

ARSI AT AT T RAERME RS 0,

*2 BUAYIS LPS ES RAW264.7 4B NO £ AN (x+s,n=3)
Table 2 Effects of compounds on NO production in LPS-induced RAW264.7 cells (x +s ,n=3)

WEY 1Cso/(umol L.71) WEY) ICso/(umol L.79) WEY ICso/(umol L.71)
1 10.44+0.26 14 >100 27 12.98+0.48
2 >100 15 >100 28 >100
3 >100 16 32.53+1.01 29 >100
4 15.21+0.23 17 >100 30 13.16+0.96
5 27.39+1.30 18 >100 31 38.97+0.55
6 22.73+0.33 19 >100 32 16.114+0.74
7 15.93+0.58 20 24.86+0.33 33 >100
8 >100 21 >100 34 >100
9 19.724+0.87 22 >100 35 >100

10 16.92+0.30 23 >100 36 >100
11 38.97+0.48 24 >100 37 >100
12 28.91+0.27 25 21.26+1.12 HhZE KA 14.60+0.38
13 16.80+1.04 26 13.07+0.25
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KZHCMSHECH, HraItEeEd 37 Mes

VIR S50, A& 1 sk i &9,

“W2~37 heRE . K eEw 4. 9. 10,

14. 15. 17. 22. 23. 31. 32. 34~37 NEXKMNHE

BRI BT A 12 33 R U

Y R R, LAY 11, 21, 24 A R EF

AP o BAR R RSN RIETERT IR, b

S 260 27, 30 SR LRI 2 1T

RIEPE. Hk, W G SRR R, W]

HERARERE T T2 EE, RN EY) 26 5

27 XfEG, AR ) SN PTG PR 0 . AR S

EARR AR RS, FE TR

WL ZE BTy, ARSI R S I O AR 1 1oy A

PURAE B2 BEIEG, UM 2r AL F A AN P 3R it

T SERGHEA
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