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Study on chemical constituents of Ainsliaea fragrans
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Abstract: Objective To investigate chemical constitutes of Ainsliaea fragrans. Methods The compounds were isolated and
purified by solvent extraction, macroporous adsorbent resin, silica gel column chromatography, ODS and semi-preparative HPLC.
The structures of the compounds were elucidated by spectral analyses, including MS and NMR spectral techniques. Results
Twenty compounds were isolated from A. fragrans and were identified as 3B-O-B-D-glucopyranosyl-8a-hydroxy-110,13-
dihydrozaluzanin C (1), bergenin monohydrate (2), glucozaluzanin C (3), apigenin 7-O-B-(6"-methylglucuronide) (4),
costunolide-15-B-D-glucopyranoside (5), apigenin-7-O-B-D-glucuronopyranoside (6), luteolin-7-O-B-D-glucuronopyranoside (7),
apigenin-6,8-di-C-B-D-glucopyranoside (8), chlorogenic acid (9), 1,3-di-O-caffeoylquinic acid (10), 3-p-O-trans-coumaroylquinic
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acid (11), luteolin-7-O-B-D-glucoside (12), luteolin (13), protocatechuic acid (14), 5-p-cis-coumaroylquinic acid (15), 1-O-

caffeoylquinic acid (16), cryptochlorogenic acid (17), 5-p-trans-coumaroylquinic acid (18), 3,5-O-dicaffeoylquinic acid (19), and
2'-0O-E-caffeoyl-8a-hydroxy-11a,13-dihydro-33-O-B-D-glucozaluzanin C (20). Conclusion Compounds 2, 4—8, 11, 15—16 and

18 were isolated from the genus Ainsliaea for the first time.

Key words: dinsliaea DC.; Ainsliaea fragrans Champ.; cafeoyl quinic acid; apigenin-7-O-B-D-glucuronopyranoside; luteolin-7-O-f-

D-glucuronide; apigenin-6,8-di-C-B-D-glucopyranoside

5 B X Ainsliaea fragrans Champ. X4 — 3¢
AR, RE R RS 2 A B AEY,
HEFAMES. A, bmsEsha, EEHFE
JTIBVEE BAE . B A . WP RS 23, Ay
7 G ERBETE R B 2 0, “ B A R
H " “ G078 B B R0k ” 45, IR 251 H
TIRIT IR TR BRI . A S HXUE
V) FEAAETIRIS AL A s RS o),
AR 24 B 2200 T R A B e B XA PR . Pk
1R A2 B E R BY, SR AT IR 7 B, A5 7
FH RAEBA TG RAL, A — B IF R A i
HXAE BRI, e B 25900 25 3000 o 2=
9 H PR N FH B B B AR R AR, A SEge ot
A5 7 G H XKL (A 2 il o BEAT WE AT, AR 23 15
FHEE T 20 MEEWD, 75 % %€ N 8a-hydroxy-11a,
13-dihydroglucozaluzanin (1). & [13% (bergenin
monohydrate, 2). glucozaluzanin C (3). A ¢Z-
7-O-B-D- #i % ¥E W B2 W Bs  [apigenin 7-O-B-
(6"-methylglucuronide) , 4] . costunolide-15-B-D-
glucopyranoside (5). J73¢ & -7-O-B-D-Hi] %) % 1 12
¥ (apigenin-7-O-B-D-glucuronopyranoside, 6). K
B H R -7-0-B-D- ] & HE B R HC luteolin-
7-0-B-D-glucuronopyranoside, 7)+ Fr&%-6,8-—.-C-
W& HEE (apigenin-6,8-di-C-B-D-glucopyranoside,
8). ZkJEIR (chlorogenic acid, 9). 1, 3-O- M
M2 7R (1,3-di-O-caffeoylquinic acid, 10). 3-O-
A BEEEFEMBE TR (3p-O-trans-
coumaroylquinic acid, 11). KBHF EK-7-0-p-D-Hi %]
BEEF (luteolin-7-O-B-D-glucoside, 12). AR EH K
(luteolin, 13). Ji2JLF#XE& (protocatechuic acid, 14).
5-O0- 0t F2 5575 G2 TR (5-p-cis-coumaroyl-
15) . 1-0-Wn Bt 2 7 R C1-0-
caffeoylquinic acid, 16 F&£¢ Jil [ ( cryptochlorogenic
acid, 17 5-0- R X 57 T 22 T 1R (5-p-trans-
coumaroylquinic acid, 18). 3,5-O- _MIHEmEZE T2
(3,5-O-dicaffeoylquinic acid, 19) . protocatechuic acid

quinic acid ,

2'-0-E-cafteoyl-8a-hydroxy-11a,13-dihydro-3p-O-B-D-
glucozaluzanin C (20). HH, {bEY) 2. 4~8. 11,
15~16. 18 AE XM RHXJEHEYF 5 813 3]
1 {EEMH

Bruker avance 600 T AZ R ILHRAL (18 [E A5 6
A]); Triple TOF 5600 % #F 5 w4 (3£ [H
ABSciex AF]); EYALA &K% (HA Eyala
AF]); DHG-9036A Y AVER FN T8 (i
IR B B IR AF]D; BEL204 Y1 KT [#4F
AR 2R CEWY AR AF];
LC-XR20UPLC/HPLC (H AR B#E A @A) W
NU3000 #l| &t GLirpOTRHE R A IR A
] ); LC-20AT B R0 (i A CH A B EEA R
YMC-Pack ODS-A HPLC (250 mm X 10 mm, 5 pm,
HA); COSMOSILC18 i (250 mm X 4.6 mm,
5 um, HZ NacalaiTesque A 7] ); DAION HP20 #f
fE (HARZZERAW]D; Mikakfi (300~400 H,
BB THRATD; WRR AUA AL (LR
FAXBEA R AT WZZ-2B B {3 A CFigks
R A BR AT s O FA ) & A BT R
oy, HAh¥ RS Hral.

5 Fr G H G STV P 8 R 244 1137 5
P YL P8 P R 24K 22 B B R S e N R B A &
B B\ A. fragrans Champ. '] T &8, A
(XXTEF20210905) {RAFFETL PG H 25 24 K 2 rh 24 ]
Al 7R i i s A B R AR A FE O
2 RESSE

TR HFRERNAEL 25 kg, B, A 70%
CIERIFEFEE 2 IR, BHIR 2 ho SFERURIRE RS 2
BEWR, WKCFHATMEE (60~90 °C). BEER ZBE 2 HL,
BV AR BEIR £ B A HUS R RO A KB AT,
IKERLLIRF 2082 go

UK BRI B 2082 g 42 DAION HP20 ¥ fig 7
B, KRR B 30%. 60%- 90% ZBEEf, 15
B 4 ANERAL A~D; 4H4r B (280 g) SECH: (il
o, A E-HEE (100 0 0~0: 100D Pfit,
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38 15 M5 B-1~B-15.

Ao B-8 FIFRERHE (I, — & bi-F i
(100 : 0—0 : 100D WEFIERBOEEBENL, 193] 42 1
WMo Fr. 1~42, & # s o, & 9% Fr. 27~
42, Fr.27~42 B&G&W0AE (ZHE-7K 151 85) 41
BAEFLAY 1 (1700 mg, ®=15.1 min). 2 (16.9
mg, ®R=7.5 min); A% B-7 FIHERMEARE, —
S SE-FEL (100 : 00 100) BEEEBEGL, 153
47 NSy Fro 1~47, SE5rPRiagisoeil, &9
Fr. 5~9, &M ZRAHENE (LK 25075 o
BREMLEY 13 (156.4 mg, ®=25.4 min); &
Fr. 17~23, BH&H&BAMHE (ZHF-K25:075 58
B34k &% 3(200.1 mg, tr=21.4 min). 5(61.5 mg,
k=33.6 min). B-12~B-15 F|f] ODS #, HE-/K
(10 : 90—90 : 10) WEFIBHEELENL, 193] 38 AN
Fr. 1~38, Fr.25 &G0 (ZHF-7K 25075
SEEEAY 4 (50.0 mg, ®R=30.2 min); &I
Fr. 11~13, Fr. 11~13 FH&H & (Z5E-7K 20
80) AE A EMLAYI 6 (500.1 mg, t=20.8 min).
7 (604.6 mg, =254 min); &I Fr. 6~10, HZ&
IS (ZHE-/K 15 2 85) EEREULEY) 8 (54.2
mg, ®R=42.6 min); Fr. 2 &AM (285K 10 :
90) HI&ERULAY 11 (172 mg, ®=15 min); &
I Fr.20~21, BHAHI&EBAH (25520 80D &1
FIEEY 10 (14.6 mg, R=25.4min). Fr.3-5 &3,
Fr. 3~5 FAHI0H (257K 509512 1 82) #l
HEFMLEY) 14(16.2 mg, ;r=26.3 min)- 9(18.0 mg,
®R=323min). 15 (433 mg, ®R=>53.1 min). 16 (19.9
mg, &®R=602min), 17 (16.7 mg, ®&==68.3 min). 18
(5.0mg, ®&=79.5min). 19 (16.7 mg, x=81.5 min).

sy C (168 g) HRERAFEIE B, & Hbt-
HEE (100 : 0—0 : 100) &R R, 7532
6 M4 C-1~C-6, #4) C-6 FIf ODS #, -
K (5195595 1 5) WEFIBHEEGE L, 53] 60 ANR4>
Fr. 1~60, &3 Fr. 10~13, FZH|5H (Z1E-
K131 87) il &1 2L & 12 (113.4 mg, r=23.2
min); &7F Fr. 23~29, Fr. 23~29 H 444 WM
W (ZE-K 14 2 86), Hl&1FEMLAEYIEY 20(79.2
mg, t(r=45.3 min).

3 ZEE

tEM 1. AEHAKR, (o) +36.8 (¢ 0.425,
CH;OH), ESI-MS m/z 471.187 4 [M+COOH] ", %
4 NMR #0575 CaiH3000. "H-NMR (600

MHz, DMSO-ds) 6: 5.33 (1H, d, J = 1.2 Hz, H-15a),
5.17 (1H, d, J = 1.2 Hz, H-15b), 4.94 (1H, brs H-14a),
4.87 (1H, brs, H-14b), 4.44 (1H, t, J = 7.8 Hz, H-3),
426 (1H, d, J= 7.7 Hz, H-1'), 3.67 (1H, brd, J = 11.2
Hz, H-6'a), 3.41 (1H, m, H-6'b), 4.18 (1H, dd, J=10.0
Hz, H-6), 3.52 (1H, m, H-8), 2.90 (1H, m, H-1), 2.80
(1H, m, H-5), 2.63 (1H, dq, J = 8.0, 7.6 Hz, H-11),
2.59 (1H, dd, J = 4.6, 13.2 Hz, H-9), 2.33 (1H, ddd,
J =10.0, 10.0, 8.0 Hz, H-7), 2.21 (1H, ddd, J = 7.7,
7.8, 13.2 Hz, H-2), 2.03 (1H, dd, J = 8.5, 13.2 Hz,
H-9), 1.71 (1H, ddd, J = 7.7, 7.8, 13.2 Hz, H-2), 1.44
(3H, d, J = 7.6 Hz, H-13), 2.99~3.14 (4H, m, H-2'~
5"); 1BC-NMR (150 MHz, DMSO-ds) 6: 179.5 (C-12),
150.1 (C-4), 144.8 (C-10), 114.9 (C-14), 112.6 (C-15),
102.1(C-1"), 79.5 (C-3), 79.1 (C-6), 77.3 (C-5"), 77.2
(C-3"), 74.0 (C-2"), 70.7 (C-4"), 68.9 (C-8), 61.6 (C-6"),
52.3 (C-7), 49.4 (C-5), 45.3 (C-9), 43.4 (C-1), 38.4
(C-11), 36.9 (C-2), 11.2 (C-13). UL _E¥¥5 5 kR iE
HAREA D, WEEWEY 1 N 3p-0-B-D-
glucopyranosyl-8a-hydroxy-11a,13-dihydrozaluzanin C.

&Y 2: H s EED), mp 272 °C, ESI-MS
m/z 327.071 4 [M—H]", %4 NMR #E05 1308
CisHi609. '"H-NMR (600 MHz, DMSO-des) d: 7.00
(1H, s, H-7), 4.97 (1H, d, J = 10.2 Hz, 11-OH), 3.98
(1H, t, J = 9.8 Hz, H-4a), 3.85 (1H, d, J = 10.3 Hz,
H-11), 3.77 (3H, s, 9-OCH3), 3.58 (1H, t, J = 8.8 Hz,
H-3); 3C-NMR (150 MHz, DMSO-ds) 6: 163.8 (C-6),
151.5 (C-8), 148.5 (C-10), 141.0 (C-9), 118.5 (C-6a),
116.3 (C-10a), 109.9 (C-7), 82.2 (C-2), 80.2 (C-4a),
74.1 (C-4), 72.5 (C-10b), 71.1 (C-3), 61.5 (C-11), 60.2
(OCHs)o LA b2 5 0wk 18 Bl A — 38, i
BENEY) 2 HEERR.

&Y 3: AEMAE, o]y -12.45 (c 0.486,
CH;OH), ESI-MS m/z 453.183 3 [M+COOH]~, %%
A NMR #5738 CaHas05. 'H-NMR (600
MHz, DMSO-de) : 6.02 (1H, d, J = 3.1 Hz, H-13),
5.60 (1H, d, J = 3.1 Hz, H-13), 539 (1H, d, J = 1.5
Hz, H-15a), 5.19 (1H, d, J = 3.1 Hz, H-15b), 4.90 (1H,
brs, H-14a) 4.88 (1H, brs, H-14b), 4.47 (1H, m, H-3),
429 (1H, d, J = 7.7 Hz, H-1"), 4.12 (1H, dd, J = 9.5,
9.5 Hz, H-6), 2.91 (1H, m, H-1), 2.88 (1H, m, H-7),
2.78 (1H, dd, J = 9.5, 9.5 Hz, H-5), 2.40 (1H, m,
H-9a), 2.20 (1H, m, H-9b), 2.24 (1H, m, H-2), 1.75
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(1H, m, H-2) 2.10 (1H, m, H-8) 1.34 (1H, m, H-8),
3.68 (1H, brd, J = 12.0 Hz, H-6'), 3.41 (1H, dd, J =
12.0, 6.0 Hz, H-6), 2.99~3.18 (4H, m, H-2'~5");
I3C-.NMR (150 MHz, DMSO-ds) &: 170.1 (C-12),
150.4 (C-4), 149.2 (C-10), 140.6 (C-11), 120.3 (C-13),
114.0 (C-14), 111.2 (C-15), 103.0 (C-1"), 83.7 (C-6),
79.8 (C-3), 77.3 (C-3"), 77.3 (C-5'), 74.0 (C-2"), 70.6
(C-4"), 61.6 (C-6"), 49.2 (C-5), 44.7 (C-7), 43.8 (C-1),
37.4 (C-2), 34.2 (C-9), 30.6 (C-8). LA_F %3 5 kK
A SRR Y, MEENHNEY 3N
glucozaluzanin C.

&Y 4: FEK A, ESI-MS m/z 459.092 2
[M—H], & NMR H#E 5> 73008 CuHaoOns
IH-NMR (600 MHz, DMSO-ds) d: 13.0 (1H, brs,
5-OH), 7.96 (2H, d, J = 8.9 Hz, H-3", 5"), 6.86 (1H, s,
H-3), 6.85 (1H, d, J = 2.2 Hz, H-8), 6.48 (1H, d, J =
2.2 Hz, H-6), 5.57 (1H, brs, 2"-OH), 5.48 (1H, brs,
4"-OH), 5.32 (1H, d, J= 7.4 Hz, H-1"), 5.30 (1H, brs,
3"-OH), 422 (1H, d, J = 9.3 Hz, H-5"), 3.67 (3H, s,
6"-OCHs), 3.43 (1H, brt, J = 9.4 Hz, H-4'), 3.34 (2H,
m, H-2", 3”); BC-NMR (150 MHz, DMSO-ds) o:
182.5 (C-4), 169.7 (C-6"), 164.8 (C-2), 162.9 (C-7),
161.9 (C-5), 161.7 (C-4"), 129.1 (C-2', 6), 121.5
(C-1"), 116.5 (C-3', 5", 105.9 (C-10), 103.9 (C-3),
99.8 (C-6), 99.5 (C-1"), 95.1 (C-8), 75.9 (C-3'), 75.6
(C-5"), 73.2 (C-2"), 71.8 (C-4"), 52.5 (-OCH3). LA
ol 5 ORI TE BE A —S00, MR A 4
N -T-O-B-D- 8] 5 FERA TR F G -

tEY 5: AEAR, [aly +25.18 (¢ 0.027,
CH;OH), ESI-MS m/z 455.183 0 [M+COOH] ", 454
NMR H#EJ 737309 C21H3008. 'H-NMR (600 MHz,
DMSO-ds) 0: 6.07 (1H, d, J = 3.6 Hz, H-13a), 5.69
(1H, d, J = 3.6 Hz, H-13b), 5.00 (1H, m, H-1), 4.89
(1H, d, J = 7.8 Hz, H-5), 4.49 (1H, d, J = 12.1 Hz,
H-15a), 445 (1H, t, J = 7.8 Hz, H-6), 1.31 (3H, s,
H-14), 4.20 (1H, d, J= 7.8 Hz, Glc-H-1"), 3.80 (1H, d,
J =12.0, 2.2 Hz, Glc-H-6'a), 3.68 (1H, dd, J = 12.0,
5.2 Hz, Gle-H-6'b); 3C-NMR (150 MHz, DMSO-ds)
J: 170.3 (C-12), 140.7 (C-11), 140.6 (C-4), 137.7
(C-10), 130.3 (C-5), 126.5 (C-1), 119.9 (C-13), 103.9
(C-1"), 79.9 (C-6), 77.3 (C-5"), 77.2 (C-3"), 74.0 (C-2"),
70.5 (C-4"), 66.5 (C-15), 61.6 (C-6'), 50.1 (C-7), 40.8
(C-3), 35.4 (C-9), 27.2 (C-2), 26.6 (C-8), 16.4 (C-14).

DA EHR -5 SRR B s B A — 30, s e A
¥ 5 ¥ costunolide-15-B-D-glucopyranoside »

&Y 6: BN A, ESI-MS m/z 445.076 2
[M—H], 4i& NMR #5728 CuHigOne
IH-NMR (600 MHz, DMSO-ds) o: 12.97 (1H, s,
5-OH), 7.93 (2H, d, J = 8.5 Hz, H-2', 6'), 6.94 (2H, d,
J = 8.6 Hz, H-3', 5'), 6.84 (1H, s, H-8), 6.45 (1H, d,
J=1.8 Hz, H-6), 5.27 (1H, d, J = 7.2 Hz, H-1"), 4.04
(1H, d, J = 8.5 Hz, H-5"), 3.31~3.44 (3H, m,
sugar-H); 13C-NMR (150 MHz, DMSO-d) J: 182.4
(C-4), 170.8 (C-6"), 164.8 (C-2), 163.0 (C-7), 161.9
(C-5), 161.6 (C-4), 157.4 (C-9), 129.0 (C-2, 6), 121.4
(C-1), 116.5 (C-3, 5), 105.9 (C-10), 103.5 (C-3), 99.8
(C-1"), 99.6 (C-6), 95.1 (C-8), 76.2 (C-5"), 75.8
(C-4"), 73.2 (C-3"), 71.8 (C-2"). LA -%d 5 STk
TE R T AR — B2, MU BB 6 MR E-T-0-
B-D- % W TR H o

&Y 7. FEEKA, ESI-MS m/z 461.072 0
[M—H], %44 NMR #El7+2 8 CauHisOne
'H-NMR (600 MHz, DMSO-ds) d: 7.43 (1H, d, J=2.0
Hz, H-2'), 7.41 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 6.91
(1H, d, J=2.0 Hz, H-5), 6.81 (1H, d, J = 2.0 Hz, H-8),
6.74 (1H, s, H-3), 6.45 (1H, d, J = 2.0 Hz, H-6), 5.27
(1H, d, J = 7.0 Hz, H-1"), 4.02 (1H, d, J = 8.5 Hz,
H-5"), 3.28~3.42 (3H, m, sugar-H); '*C-NMR (150
MHz, DMSO-ds) 0: 182.3 (C-4), 171.1 (C-6"), 165.0
(C-2), 163.0 (C-7), 161.6 (C-5), 157.4 (C-9), 150.5
(C-4'), 146.3 (C-3"), 121.8 (C-1"), 119.6 (C-6"), 116.5
(C-5", 114.0 (C-2'), 105.9 (C-10), 103.6 (C-3), 99.9
(C-6), 99.7 (C-1"), 95.0 (C-8), 76.2 (C-3"), 75.7
(C-5"), 73.3 (C-2"), 71.8 (C-4""). LA %3k 5 kiR
EHIRFEA S, MU EEY 7T ARBEER-
7-O-B-D-Hii Z FEREFR 1T o

&Y 8: EEM A, ESI-MS m/z 593.151 4
[M—H], 4i& NMR H#EN7 7328 CasH300150
IH-NMR (600 MHz, DMSO-ds) o: 13.72 (1H, s,
5-OH), 8, 03 (2H, d, J = 8.7 Hz, H-2', 6), 6.91 (2H, d,
J =8.7 Hz, H-3', 5'), 6.80 (1H, s, H-3), 5.07 (1H, d,
J =4.6 Hz, H-1"), 4.79 (1H, d, J = 10.0 Hz, H-1"),
3.89 (1H, t, J = 9.2 Hz, H-2""), 3.75 (1H, m, H-6""b),
3.71 (1H, m, H-6"b), 3.50 (2H, m, H-6"a, 6"'a), 3.28
(3H, m, H-3"~5"); BC-NMR (150 MHz, DMSO-ds)
0: 182.6 (C-4), 164.4 (C-2), 161.7 (C-7, 4'), 159.1
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(C-5"), 155.6 (C-9), 129.4 (C-2, 6), 122.0 (C-1"),
116.3 (C-3', 5", 108.0 (C-6), 105.8 (C-8), 104.1
(C-10), 103.0 (C-3), 82.4 (C-5"), 81.3 (C-5"), 79.3
(C-3"), 784 (C-3"), 74.6 (C-1"), 73.9 (C-1"), 72.3
(C-2"), 71.5 (C-2"), 71.0 (C-4"), 69.5 (C-4"), 61.8
(C-6"), 60.3 (C-6"). LA FH¥ 5 SClkRaE Hd e A —
B, HUSTENEY) 8 NTHR-6,8--C-HiEIFEE .

W& 9: AR A, ESI-MS m/z 353.086 9
[M—H], 44 NMR #7758 CisHisOos
IH-NMR (600 MHz, DMSO-ds) : 7.42 (1H, d, J =
16.01 Hz, H-7’), 7.03 (1H, d, J = 2.0 Hz, H-2"), 7.00
(1H, dd, J = 2.8 Hz, H-6'), 6.76 (1H, d, J = 8.1 Hz,
H-5'), 6.14 (1H, d, J = 16.1 Hz, H-8"), 5.07 (1H, m,
H-3), 3.91 (1H, m, H-4), 3.57 (1H, m, H-5), 2.01 (2H,
m, H-2), 1.92 (2H, m, H-6); '3C-NMR (150 MHz,
DMSO-ds) 5: 175.5 (C-7), 166.2 (C-9"), 148.8 (C-4"),
146.0 (C-3"), 145.4 (C-7'), 126.0 (C-1"), 121.8 (C-6"),
116.2 (C-5"), 115.2 (C-2"), 114.8 (C-8'), 74.0 (C-1),
71.4 (C-3), 70.9 (C-4), 68.7 (C-5), 37.7 (C-6), 36.8
(C-2)o VA AR SClRARE B AR — 5050, i
ENEY 9 NEIRR

&Y 10: AR K, ESI-MS m/z 515.128 7
[M—H], 4i& NMR #E7 7N CasHaaOnz2e
'H-NMR (600 MHz, DMSO-ds) 0: 9.27 (4H, brs,
Ar-OH), 7.48 (1H, d, J = 15.7 Hz, H-7"), 7.45 (1H, d,
J=15.7 Hz, H-7"), 7.05 (2H, brs, H-2’, 2", 7.00 (2H,
d, J = 7.6 Hz, H-6', 6"), 6.77 (2H, d, J = 7.6 Hz,
H-5"), 6.21 (2H, d, J = 15.6 Hz, H-8', 8"), 5.23 (1H,
m, H-3), 4.07 (1H, m, H-5), 3.60 (1H, m, H-4), 2.34
(2H, m, H-2, 6); '3C-NMR (150 MHz, DMSO-ds) o:
173.3 (C-7), 166.5 (C-9"), 165.7 (C-9"), 148.9 (C-4"),
148.9 (C-4'), 146.1 (C-3"), 145.6 (C-7', 7"), 126.0
(C-1", 1", 121.8 (C-6'), 121.6 (C-6"), 116.3 (C-5"),
116.3 (C-5"), 115.4 (C-2""), 115.3 (C-2'), 114.7 (C-8',
8", 80.2 (C-1), 71.8 (C-4), 70.5 (C-5), 68.2 (C-3), 36.7
(C-6), 34.7 (C-2). LA E&¥5 5 STk T8 K dl Fe A —
ool M%E A 10 4 1,3-0-WHsEZE TR .

&Y 11: AR K, ESI-MS m/z 337.092 3
[M—H], 454 NMR #5758 CigHisOso
'H-NMR (600 MHz, DMSO-ds) J: 7.53 (3H, m, H-2/,
6,7 6.81 (2H, d, J = 9.1 Hz, H-3', 5'), 6.31 (1H, d,
J =16.2 Hz, H-8'), 5.10 (1H, m, H-3), 3.75 (1H, brs,
H-5), 3.55 (1H, dd, J = 3.0, 7.2 Hz, H-4), 1.80~2.06

(3H, m, H-2, 6a, 6b); 3C-NMR (150 MHz, DMSO-
ds) 0: 176.1 (C-7), 166.5 (C-9'), 160.3 (C-4"), 144.9
(C-7"), 130.7 (C-2', 6), 125.6 (C-1"), 116.2 (C-3'5"),
115.1 (C-8"), 74.9 (C-1), 71.8 (C-3), 71.5 (C-4), 69.7
(C-5), 40.5 (C-6), 37.8 (C-2). VA s 5 CRIRIE %L
PEEA—FOT, HEEENEY 11 A 3-0-RAXHE
BEHETHZETR.

& 12: WETLEEHAK, ESIMS m/z
447.092 4 [M—H], 4i& NMR #Ell 7 1X8
C21H20011. 'H-NMR (600 MHz, DMSO-ds) o0: 7.44
(1H, dd, J = 8.7, 2.0 Hz, H-6'), 7.42 (1H, d, J = 2.0
Hz, H-2'), 6.92 (1H, d, J = 8.7 Hz, H-5), 6.80 (1H, d,
J = 1.8 Hz, H-8), 6.75 (1H, s, H-3), 6.45 (1H, d, J =
2.0 Hz, H-6), 5.09 (1H, d, J = 7.2 Hz, H-1"), 3.18~
3.74 (6H, m, H-2"~6"); '“C-NMR (150 MHz,
DMSO-ds) 0: 182.4 (C-4), 164.9 (C-7), 163.4 (C-2),
161.6 (C-5), 157.4 (C-9), 150.4 (C-4"), 1462 (C-3"),
121.8 (C-1'), 119.6 (C-6'), 116.4 (C-5"), 114.0 (C-2),
105.8 (C-3), 103.6 (C-10), 100.3 (C-1), 100.0 (C-6),
95.2 (C-8), 77.6 (C-4"), 76.8 (C-3"), 73.6 (C-2"), 70.0
(C-5"), 61.1 (C-6"). LA &% ¥s 5 SOk £ bim F A
— 08, MR AT 12 NARBER-7-0-B-D-
2 BE

AW 13: Sk CHEED, mp 346~350 C,
ESI-MS m/z 285.041 5 [M—H]", %54 NMR HEM 7
TA A CisH1006. "H-NMR (600 MHz, DMSO-ds) 6:
7.40 (2H, m, H-2', 6"), 6.90 (1H, d, J = 8.8 Hz, H-5),
6.65 (1H, s, H-3), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.19
(1H, d, J = 2.0 Hz, H-6); '3C-NMR (150 MHz,
DMSO-ds) 0: 182.1 (C-4), 164.6 (C-7), 164.3 (C-9),
161.9 (C-5), 157.7 (C-3"), 150.1 (C-2), 146.2 (C-4"),
122.0 (C-1'), 119.4 (C-6"), 116.5 (C-2'), 113.8 (C-5),
104.2 (C-10), 103.3 (C-3), 99.3 (C-8), 94.3 (C-6). LA
EHRE S SRR TE HE AR EY, SR E
13 NREBEEZE,

&Y 14: AMK A, ESI-MS m/z 153.018 3
[M—H], & NMR #4378 CHeO40
IH-NMR (600 MHz, DMSO-ds) J: 7.34 (1H, d, J = 2.0
Hz, H-2), 7.29 (1H, dd, J = 8.2, 2.0 Hz, H-6), 6.79
(1H, d, J = 82 Hz, H-5); BC-NMR (150 MHz,
DMSO-ds) d: 167.8 (C-1"), 150.4 (C-4), 1453 (C-3),
122.3 (C-1), 122.1 (C-6), 117.0 (C-5), 115.6 (C-2). LA E
Bl 5 SO OE i B AR —E0, M A 14



¢ED 20236E38 $54% B 6  Chinese Traditional and Herbal Drugs 2023 March Vol. 54 No. 6

* 1733 ¢

NI LA -

& 15: IR EH AR, ESI-MS m/z 337.092 4
[M—H], 44 NMR #4738 CiHisOso
'H-NMR (600 MHz, DMSO-d¢) d: 7.52 (2H, d, J= 8.2
Hz, H-5', 9'), 6.80 (1H, d, J = 12.9 Hz, H-3'), 6.63
(2H, d, J = 8.9 Hz, H-6', 8'), 5.19 (1H, m, H-5), 3.87
(1H, m, H-3), 3.55 (1H, m, H-4), 2.10 (2H, m, H-6),
2.02 (1H, dd, J = 3.2, 14.2 Hz, H-20), 1.90 (1H, m,
H-28): 3C-NMR (150 MHz, DMSO-ds) J: 176.5
(C-7), 166.6 (C-9'), 160.1 (C-4"), 144.5 (C-7'), 130.6
(C-2, 6"), 125.7 (C-1"), 116.3 (C-8"), 115.7 (C-3', 5'),
73.3 (C-1), 71.6 (C-5), 71.4 (C-4), 67.8 (C-3), 40.5
(C-2), 35.5 (C-6). LA -%¥s 5 CikikiEHdl A —
#;, WA 15 4 5-0- a5 25L& Gk
TR,

&Y 16: EETLEHAK, ESI-MS m/z
353.088 8 [M—H] , &if NMR #Eill 7 +XA
CisH1309. 'H-NMR (600 MHz, DMSO-ds) J: 7.42
(1H, d, J = 15.9 Hz, H-3"), 7.05 (1H, d, J = 1.8 Hz,
H-5"), 6.98 (1H, brd, J = 8.2 Hz, H-9'), 6.77 (1H, d,
J=8.2Hz, H-8), 6.16 (1H, d, J= 15.9 Hz, H-2'), 5.09
(1H, dd, J = 5.0, 17.0 Hz, H-4), 4.76 (1H, d, J = 5.0
Hz, H-3), 2.00 (2H, m, H-2), 1.79 (2H, m, H-6);
13C-NMR (150 MHz, DMSO-de) d: 175.6 (C-7), 166.3
(C-1"), 148.8 (C-7"), 146.0 (C-6"), 145.4 (C-3"), 126.0
(C-4"), 121.8 (C-9), 116.2 (C-8'), 115.2 (C-2), 114.8
(C-5"), 74.1 (C-1), 71.4 (C-4), 71.1 (C-3), 68.8 (C-5),
37.7 (C-6), 37.2 (C-2). LA % 5 SR s H ¥ 1t
A5, B ER AT 16 N 1-O-MIHEBEZE TR .

&M 17: WETLEEHAK, ESIMS m/z
353.091 2 [M—H], &i#& NMR #2108
CisH1309. 'H-NMR (600 MHz, DMSO-ds) &: 7.50
(1H, d, J = 15.9 Hz, H-7"), 7.06 (1H, s, H-2'), 7.01
(1H, d, J = 7.6 Hz, H-6'), 6.77 (1H, d, J = 7.6 Hz,
H-5"), 6.28 (1H, d, J = 15.9 Hz, H-8'), 4.87 (1H, d, J =
4.8 Hz, H-4), 4.67 (1H, dd, J = 8.0, 5.0 Hz, H-3), 4.10
(1H, brs, H-5); BC-NMR (150 MHz, DMSO-ds) o:
176.0 (C-7), 166.8 (C-9'), 148.8 (C-4'), 145.3 (C-3"),
126.1 (C-1), 121.7 (C-6'), 116.3 (C-5"), 115.2 (C-8"),
115.1 (C-2'), 77.3 (C-4), 74.5 (C-1), 66.9 (C-3), 64.5
(C-5), 40.4 (C-6), 38.3 (C-2). PL L4 5 Sk i
B AR — 5, USSR NE 17 NRRGRR

e 18: wELEH A, ESIMS m/z

337.093 5 [M—H], &i#& NMR #Ell 75+ A
Ci¢His0s. 'H-NMR (600 MHz, DMSO-de) J: 7.60
(2H, d, J = 8.9 Hz, H-3', 5'), 7.53 (1H, m, H-7"), 6.75
(2H, d, J=9.0 Hz, H-2', 6'), 5.69 (1H, d, J = 13.2 Hz,
H-8"), 3.94 (1H, s, H-3), 3.57 (1H, dd, J = 3.0, 8.4 Hz,
H-4), 2.00 (2H, m, H-6); 3C-NMR (150 MHz,
DMSO-ds) d: 175.4 (C-7), 166.2 (C-9'), 160.2 (C-4"),
145.0 (C-7"), 130.7 (C-2', 6"), 125.6 (C-1"), 116.2
(C-3', 5"), 115.0 (C-8), 74.0 (C-1), 70.9 (C-5), 70.6
(C-3), 68.6 (C-4), 37.6 (C-2), 37.6 (C-6). LA i
SCHRARIE B A — 324, WS e &) 18 4 5-0-
RAXFRREE T TR

&M 19: EETLEHAK, ESIMS m/z
515.123 5 [M—H], &4 NMR #EN 77008
C25H24012. 'H-NMR (600 MHz, DMSO-ds) J: 9.53
(2H, brs, 4', 4”-OH), 9.08 (2H, brs, 3', 3"-OH), 7.43
(1H, d, J = 15.8 Hz, H-7"), 7.39 (1H, d, J = 15.8 Hz,
H-7"),7.01 (1H, s, H-2"), 6.99 (1H, s, H-2"), 6.91 (2H,
d, J = 8.1 Hz, H-6/, 6"), 6.74 (2H, J = 8.1 Hz, H-5',
5"), 6.21 (1H, d, J = 15.8 Hz, H-8"), 6.07 (1H, d, J =
15.8 Hz, H-8"), 5.29 (1H, m, H-3), 5.02 (1H, m, H-5),
4.00 (1H, m, H-3); 3C-NMR (150 MHz, DMSO-ds) ¢:
173.0 (C-7), 166.5 (C-9"), 165.7 (C-9"), 148.9 (C-3"),
148.5 (C-3"), 146.0 (C-7), 145.8 (C-7"), 145.3 (C-4,
4", 125.8 (C-1"), 125.7 (C-1"), 121.4 (C-6'), 120.4
(C-6"), 116.3 (C-2"), 116.3 (C-2"), 116.2 (C-5"), 115.7
(C-5"), 114.9 (C-8), 114.5 (C-8"), 79.9 (C-1), 73.3
(C-5), 71.5 (C-4), 66.4 (C-3), 32.3 (C-2, 6). LA _E¥ifE
5 SR R AR — ), WMUS e A 19 R
3,5-O- - WMHEE2E T 1R

&Y 20: ABTLERHAK, ESIMS m/z
587.213 5 [M—H], &4 NMR H#EN 77K
C30H36012. 'H-NMR (600 MHz, DMSO-de) J: 7.48
(1H, d, J = 15.9 Hz, H-p), 7.02 (1H, d, J = 2.0 Hz,
H-2"), 6.98 (1H, m, H-6"), 6.77 (1H, J = 8.1 Hz,
H-5"), 6.20 (1H, d, J = 16.0 Hz, H-a), 5.15 (1H, d, J =
1.1 Hz, H-15), 5.13 (1H, d, J = 1.1 Hz, H-15), 4.94
(1H, s, H-14), 4.82 (1H, s, H-14), 4.70 (1H, m, H-2"),
4.54 (1H, d, J= 8.1 Hz, H-1"), 4.46 (1H, m, H-3), 3.94
(1H, t, J = 10.0 Hz, H-6), 1.05 (3H, d, J = 7.54 Hz,
H-13); BC-NMR (150 MHz, DMSO-ds) J: 179.3
(C-7), 166.0 (C=0), 149.9 (C-4), 148.9 (C-3"), 146.0
(C-4"), 145.6 (C-B), 144.4 (C-10), 126.0 (C-1"), 121.7
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(C-6"), 1162 (C-5"), 1152 (C-14), 114.5 (C-2"),

113.2 (C-15), 99.4 (C-1"), 79.8 (C-3), 79.1 (C-6), 77.5

(C-5"), 74.8 (C-2"), 74.1 (C-3"), 70.9 (C-8), 69.2 (C-4"),

61.4 (C-6"), 52.6 (C-7), 49.4 (C-5), 46.0 (C-9), 43.6

(C-1), 38.3 (C-11), 36.8 (C-2), 11.1 (C-13). LA E%#E

SRR BB R A ER0, MO E A 20 Y

2'-0-E-caffeoyl-8a-hydroxy-11a,13-dihydro-3p-O-f-

D-glucozaluzanin C.

4 TIig
AR SEBR A AT S H XU LR S BT A 2 B

SRS, MR EIREE T 20 MEEY, G 4

MEERREY), 9 MIRELED), 6 DMK

a1 MRESRFUED, Hihtba¥ 2. 4~

8. 11. 15~16. 18 NE KM HE KB+ 5

13, T T S H R Bl 2R AL o 2 2R

TR A ESS TR, AHIE T AR A & S H X AE )

M EATE] 3 N AR IR, TTREAE &

RE XL IR IERy . RYESCIRIRE, 7> 315

F S RA BRI ARG, b iR

ZURER (9D, 3,5-0-"MMHEEBEE TR (19) A RE

IR NIH3T3 4 fitd 7 SR8 59 7 PGE2 AL 2,

WA AR R-7-0-3-D- M & FEE (12). A

BER (13) MOIARAA RERE2) HiRiE

PN, Jrgz-6,8-—-C-H it (8) HAPIAL

TEPERY, AR mE 2R 4 glucozaluzanin C (3) Xf A

i JeE A L PR B B 2 AR R R A R B R, 3p-

O-B-D-glucopyranosyl-8a-hydroxy-11a,13-dihydro-

zaluzanin C (1), 2'-O-E-caffeoyl-8a-hydroxy-11a,13-

dihydro-3p-O-B-D-glucozaluzanin C (20) EHHIH

HAN 1A 2 fEAR, EiRSB1S 2L & T RE

N REAEE . AERE— P FE T

FRE RISy, Ay 2 G B 2 30 o e it

It — 2 B 205 T kAt
FlBAFR ALY ERARELEF SR

SE K
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