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Abstract: Objective To study the chemical constituents of Lianhua Qingwen Capsule and illuminate its substance foundation.
Methods The compounds were isolated and purified by LPLC and preparative HPLC from the 30% ethanol fraction of Lianhua
Qingwen Capsule macroporous resin column chromatography. Their chemical structures were elucidated by the spectral analyses.
Results 18 compounds were isolated and identified as forsythoside A (1), forsythoside I (2), forsythoside H (3), lugrandoside (4),
isolugrandoside (5), ferruginoside A (6), lianqiaoxinoside C (7), calceolarioside C (8), forsythoside E (9), ferruginoside B (10),
D-amygdaloside (11), L-amygdaloside (12), sambunigrin (13), cornoside (14), 4-hydroxy-4-methylenecarbomethoxy-cyclohexa-
2,5-dienone (15), liriodendrin (16), liquiritigenin-7-O-B-D-glucopyranoside (17), and 3,4-dihydroxy benzaldehyde (18). Conclusion
Compounds 2—8, 10, and 13—18 are isolated from Lianhua Qingwen Capsule for the first time, and compounds 4—#6, 10, 15, and
16 are isolated from single herb in Lianhua Qingwen Capsule compound for the first time. The spectral data in DMSO-dj solution of
compound 8 are reported firstly with 2D NMR spectral data. The above results show the high polar chemical constitutions of Lianhua
Qingwen Capsule, which provides more chemical information of Lianhua Qingwen Capsule.
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Mk, BAHBEMES. St i, H 6T
ATV RS ) I A O SO G IR BT
B A EPIRE YT OR BB
] W 52 77 1) 24 AR T AL DA K 5207 245 D e AT AR ARk )
BEEE A, 6 B B AT R R T L B
ST, AHE AL AT LA BTN, gkt
TETH IR WA B AT IR AR, SRS
KRALW A REAE T 30% L EERAL4r B HR 4 e T 18
MEEY, 43 ANEEEE A (forsythoside A, 1)
HEBEE 1 (forsythoside 1, 2). EMAESH H
(forsythoside H, 3)+ lugrandoside(4) . isolugrandoside
(5). ferruginoside A (6). liangiaoxinoside C (7).
calceolarioside C (8). EFEETF E (forsythoside E,
9). ferruginoside B (10). D-# &K - (D-
amygdaloside, 11). L-i5#{-1F (L-amygdaloside,
12). sambunigrin (13). cornoside (14) 4-hydroxy-4-
methylenecarbomethoxy-cyclohexa-2,5-dienone (15).
liriodendrin (16) . H ¥ & -7-0-B-D- i %] #f F
(liquiritigenin-7-0-B-D-glucopyranoside, 17)- 3,4-
TR LR H S (3,4-dihydroxy benzaldehyde, 18).
Hr, (&Y 2~8. 10, 13~18 N K MNETE
HRERELSRE D 2 EE38, (baY 4~6. 10,
15, 16 AR W NET5 5wk 2 oy B B GE, JFE IR
XA 8 1£ DMSO-d ¥ 711 o (1 4% i Hc ik 47
=y
1 XEEMR

Bruker AVIIIHD 600 A% 3EHREGEAX (Hit
Bruker A7]); Agilent NMR VNMRS 600 # i 34
BerEA (3EH Agilent A 7]); Waters Synapt G2-S
Mass Jii 4 (3 [H Waters A 7] ); Combi Flash Rf
HRAR R 1) 28 VR i3 (36 [ Teledvne ISCO /A &) )
Waters 2489-1525 ill & UHH (1354 (32[H Waters 2
A); Milli-Q 4li/Kigftb#s (3E[E Millipore 2 );
AL204 73 #THL TR (32 [ Mettler Toledo A 7] s
AB135-S 7 #fT HL KT (3 [H Mettler Toledo A ] );
TGL-16G BLHL (Lilg2 =28 ); YMC
ODS-A-HG 50 um AHEERE (HA YMC A#);
YMC-Pack R&D ODS-A (250 mm X 20 mm, 10 um,
HA YMC 2A5)); AB-8 RALBHE Gl b= UK
MEIRHC AR AT EETERRERMRE AR
AU 2 b AR A PR A F] L 4iE5 B1509001); 4l
CNE Wl CRERTR R 27D 2 Hr 4t
bR T .

2 RRESE

HEAHRIRELIRE 5 kg, 4 AB-8 KILW IR
B, AR UCR KR R 51 LB FREATHE b, 10
AR NIRRT o« B 30% LS 20928 90.0
g, MANRAEER ODS-AQ-HG (50 um) 270.0 g #
FE, fFPERE ODS BTG, b =AH A Rl &
A B A% . 460 mm X 49 mm), 2351 10%.
20%- 30%-. 35%- 40%-. 45%- 50%-. 70%f% 100%
IR, 25 e 5t 30 23 SR F sk s 7 AR s 771
T 10% FF R It 8 40 AR B TP 45 31 5 AN 47
SRS N A (1) 45g. A (2) 40g. A (3) 3.5
ge A (4)20 gfA (5 09 g; Hr 20%FELSE
6 308 23 AR R I 15 321 6 ANy, il dm 5N B
(1) 24g. B (2) 86g. B (3)38g. B (4) 3.1
g. B (5 40gMB (6) 1.7g. BLA (1) ¥4y 2.5
g, SRS (FEE-K 22 78, KR
10 mL/min, FEMYEK 210 nm), J8E [ 7,
MEWH g — 2k, BANEY 9 (79 mg).
10 (15 mg). 11 #1112 (159 mg). 13 (8 mg). 14
(22 mg). 15 (10 mg). 18 (8 mg). I B (2) i
55 2.9 g BEBAHATHIL 7588 (HEE-/K 35 ¢
65, AR 10 mL/min, K 210 nm), I E
AT, HerP AW 17 ECE SR R B AT e,
id 5000 r/min EOEE EH G (17, 10 mg);
FOALRE T WU it — P alid, [REED 1
(161 mg) 2 (117 mg). 3 (19mg). 6 (4mg). 7
(4 mg). 8 (36 mg). 16 (3 mg). LB (4) A B
(5) WREWI 2.0 g, LRI BAHIATYIE /35 (L4
-7k 15 0 85, PAFLE 15 mL/min, MK 210
nm), JEEICGAT, B EEE—balifh s
F|bEY 4 (32mg). 5 (4mg).
3 HMm%E

a1 e EBEIRE A (FED, ESI-MS
m/z: 623.2 [M—H] ", 454 NMR HEH e 1% &9
) 4> T R AN CyHyO1s » 'H-NMR (600 MHz,
DMSO-dq) : 6.63 (1H, d, J = 1.9 Hz, H-2), 6.64 (1H,
d, J = 8.1 Hz, H-5), 6.50 (1H, dd, J = 8.1, 1.9 Hz,
H-6), 2.69 (2H, m, H-7), 4.31 (1H, d, J = 7.8 Hz,
H-1'), 4.51 (1H, brs, H-1"), 1.05 (1H, d, J = 6.2 Hz,
H-6"), 7.05 (1H, brs, H-2""), 6.77 (1H, d, J = 8.1 Hz,
H-5"""), 7.00 (1H, brs, H-6""), 7.50 (1H, d, J = 15.8 Hz,
H-7"), 6.26 (1H, d, J = 15.8 Hz, H-8""); "“C-NMR
(150 MHz, DMSO-d¢) §: 129.3 (C-1), 115.6 (C-2),
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145.1 (C-3), 143.6 (C-4), 116.4 (C-5), 119.6 (C-6),
35.2 (C-7), 70.4 (C-8), 103.0 (C-1"), 73.1 (C-2'), 73.6
(C-3"), 71.0 (C-4"), 74.0 (C-5'), 66.2 (C-6'), 100.6
(C-17), 70.7 (C-2"), 70.4 (C-3"), 71.9 (C-4"), 68.5
(C-5"), 17.9 (C-6"), 125.6 (C-1""), 115.0 (C-2""),
145.7 (C-3"), 148.6 (C-4"), 115.9 (C-5""), 121.5
(C-6"), 145.7 (C-7""), 113.9 (C-8""), 166.0 (C-9""). LA
R KT A S SckioE — 5, SEa
1 B A

WG 2. e EBEIRE A (FED, ESI-MS
m/z: 623.2 [M—H] , 45H NMR i e iz &9
) 5 7 ;N CypHz015 - 'H-NMR (600 MHz,
DMSO-dq) 6: 6.62 (1H, d, J = 1.8 Hz, H-2), 6.64 (1H,
d, J = 8.1 Hz, H-5), 6.50 (1H, dd, J = 8.1, 1.8 Hz,
H-6), 2.69 (2H, m, H-7), 4.35 (1H, d, J = 7.7 Hz,
H-1'), 4.60 (1H, brs, H-1"), 1.14 (1H, d, J = 6.2 Hz,
H-6"), 7.05 (1H, brs, H-2""), 6.77 (1H, d, J = 8.0 Hz,
H-5""), 7.01 (1H, dd, J = 8.0, 1.7 Hz, H-6""), 7.47 (1H,
d, J = 15.8 Hz, H-7"), 6.28 (IH, d, J = 15.8 Hz,
H-8"):; "“C-NMR (150 MHz, DMSO-ds) d: 129.3
(C-1), 115.6 (C-2), 144.9 (C-3), 143.6 (C-4), 116.4
(C-5), 119.7 (C-6), 35.2 (C-7), 70.3 (C-8), 102.8
(C-1), 71.5 (C-2"), 77.6 (C-3"), 68.3 (C-4"), 75.2
(C-5"), 66.6 (C-6"), 100.8 (C-1"), 70.8 (C-2"), 70.6
(C-3"), 72.0 (C-4"), 68.5 (C-5"), 18.1 (C-6"), 125.8
(C-1"), 114.9 (C-2""), 145.7 (C-3""), 148.4 (C-4"),
1159 (C-5"), 121.3 (C-6""), 145.1 (C-7"), 114.8
(C-8"), 166.2 (C-9"). VL EE I K& Bkl £ 5 SRk
W5, LA 2 NEMET L.

&) 3. 37 BRI B4R CHEE D, ESI-MS m/z:
623.2 [M—H] , %54 NMR HUE# e iz &YKoy
TR A CaoHs6015. 'H-NMR (600 MHz, DMSO-dj) 6:
6.54 (1H, brs, H-2), 6.55 (1H, d, J = 8.2 Hz, H-5),
6.41 (1H, dd, J = 8.2, 2.0 Hz, H-6), 2.56 (2H, m, H-7),
449 (1H, d, J = 8.1 Hz, H-1'), 4.60 (1H, brs, H-1"),
1.14 (1H, d, J = 6.8 Hz, H-6"), 7.06 (1H, d, J = 1.9
Hz, H-2'"), 6.77 (1H, d, J = 8.2 Hz, H-5""), 7.02 (1H,
dd, J =82, 1.9 Hz, H-6""), 7.49 (1H, d, J = 15.8 Hz,
H-7""), 6.28 (1H, d, J = 15.8 Hz, H-8""); C-NMR
(150 MHz, DMSO-dg) 6: 129.1 (C-1), 115.4 (C-2),
144.8 (C-3), 143.4 (C-4), 116.2 (C-5), 119.5 (C-6),
35.0 (C-7), 69.8 (C-8), 100.2 (C-1"), 73.4 (C-2'), 74.1
(C-3"), 70.6 (C-4"), 75.4 (C-5'), 66.6 (C-6'), 100.7

(C-17), 70.4 (C-2"), 70.3 (C-3"), 71.9 (C-4"), 68.4
(C-5"), 17.9 (C-6"), 125.6 (C-1""), 114.9 (C-2"),
145.5 (C-3""), 1483 (C-4"), 115.8 (C-5"), 121.2
(C-6""), 144.8 (C-7"), 114.2 (C-8""), 165.6 (C-9""). LA
A R RO S SRR E — 0, St A
3 N He

WAV 4: 3% HBFRARE & CFEL , ESI-MS m/z:
639.2 [M—H] , 454 NMR $dE# & s n sy
T 3K CaoHi6016. 'H-NMR (600 MHz, DMSO-dg) J:
6.64 (1H, overlapped, H-2), 6.64 (1H, overlapped,
H-5), 6.51 (1H, brd, J = 7.3 Hz, H-6), 2.69 (2H, m,
H-7), 431 (1H, d, J = 7.5 Hz, H-1"), 4.19 (1H, d, J =
7.7 Hz, H-1"), 7.06 (1H, brs, H-2""), 6.77 (I1H,
overlapped, H-5""), 7.01 (1H, d, J = 7.1 Hz, H-6""),
7.49 (1H, d, J = 15.8 Hz, H-7""), 6.26 (1H, d, J = 15.8
Hz, H-8'""); "*C-NMR (150 MHz, DMSO-d) J: 129.7
(C-1), 116.8 (C-2), 145.4 (C-3), 140.0 (C-4), 116.3
(C-5), 120.0 (C-6), 35.5 (C-7), 71.7 (C-8), 103.1
(C-1"), 73.9 (C-2"), 744 (C-3"), 70.7 (C-4"), 73.7
(C-5"), 68.6 (C-6"), 103.7 (C-1"), 74.0 (C-2"), 77.0
(C-3"), 70.4 (C-4"), 77.3 (C-5"), 61.4 (C-6"), 125.9
(C-1"), 115.4 (C-2'"), 146.1 (C-3""), 149.1 (C-4""),
116.0 (C-5""), 121.9 (C-6""), 145.4 (C-7"), 114.2
(C-8"), 166.7 (C-9"). LA A3 K m il Hdhs 5 S0k
g =", %A% 4 4 lugrandoside.

WY 5. BEWHEOEMRE A (FED, ESI-MS
m/z: 639.2 [M—H] , 454 NMR HilE e 1% &9
) 4> T RN CaHsO16 - 'H-NMR (600 MHz,
DMSO-dq) 6: 6.64 (2H, brs, H-2, 5), 6.52 (1H, dd, J =
8.0, 1.7 Hz, H-6), 2.69 (2H, m, H-7), 4.36 (1H, d, J =
7.7 Hz, H-1"), 425 (1H, d, J = 7.7 Hz, H-1"), 7.06
(1H, brs, H-2""), 6.78 (1H, d, J = 7.9 Hz, H-5""), 7.01
(1H, d, J = 7.9 Hz, H-6""), 7.48 (1H, d, J = 15.9 Hz,
H-7""), 6.30 (1H, d, J = 15.9 Hz, H-8""); "*C-NMR
(150 MHz, DMSO-dg) 6: 129.8 (C-1), 116.8 (C-2),
1453 (C-3), 143.9 (C-4), 116.3 (C-5), 120.1 (C-6),
35.5 (C-7), 70.6 (C-8), 103.0 (C-1"), 71.9 (C-2"), 78.0
(C-3"), 68.3 (C-4"), 75.8 (C-5"), 68.5 (C-6'), 103.8
(C-17), 74.0 (C-2"), 71.3 (C-3"), 70.5 (C-4"), 77.1
(C-5"), 61.5 (C-6"), 126.1 (C-1""), 116.0 (C-2"),
145.4 (C-3"), 148.7 (C-4"), 116.3 (C-5"), 121.7
(C-6""), 146.0 (C-7""), 115.2 (C-8""), 166.6 (C-9""). LA
A R R S ek aE — 2, Stk &
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5 4 isolugrandoside .

B 6: HAREIERE A (FHEE, ESI-MS
m/z: 639.2 [M—H] , & NMR FdE e iz a9
4> T RN CaHiO6 - 'H-NMR (600 MHz,
DMSO-dg) 6: 6.55 (1H, brs, H-2), 6.54 (1H, d, J = 8.0
Hz, H-5), 6.42 (1H, dd, J = 8.0, 1.9 Hz, H-6), 2.56
(2H, m, H-7), 4.49 (1H, d, J = 8.1 Hz, H-1"), 4.24 (1H,
d, J= 7.8 Hz, H-1"), 7.06 (1H, brs, H-2""), 6.77 (1H,
d, J = 8.1 Hz, H-5""), 7.02 (1H, dd, J = 8.1, 1.9 Hz,
H-6""), 7.49 (1H, d, J = 15.8 Hz, H-7""), 6.28 (1H, d,
J=15.8 Hz, H-8""); "*C-NMR (150 MHz, DMSO-d;)
5: 129.3 (C-1), 115.9 (C-2), 145.0 (C-3), 143.5 (C-4),
116.3 (C-5), 119.7 (C-6), 35.1 (C-7), 69.9 (C-8), 100.2
(C-1"), 743 (C-2'), 75.8 (C-3'), 70.2 (C-4"), 73.5
(C-5"), 68.4 (C-6"), 103.5 (C-1"), 73.6 (C-2"), 77.0
(C-3"), 70.1 (C-4"), 76.8 (C-5"), 61.2 (C-6"), 125.7
(C-1), 115.5 (C-2""), 145.7 (C-3""), 148.4 (C-4"),
1155 (C-5"), 121.4 (C-6""), 1452 (C-7"), 115.0
(C-8"), 165.8 (C-9"). LALAUHE K h i 404 5 SC ik
s 3", %A 6 M ferruginoside A

WEY 7: HERAIERE A (FFEE, ESI-MS
m/z: 609.2 [M—H] , %56 NMR HRE e a1y
1155 730N CasH34015. 'H-NMR (600 MHz,
DMSO-ds) fon: 1 4 3,4- FR LI LI 1155
d: 6.63 (1H, brs, H-2), 6.62 (1H, d, J = 8.0 Hz, H-5),
6.50 (1H, dd, J = 8.0, 2.0 Hz, H-6), 2.69 (2H, m, H-7),
3.58 (H, m, H-8a), 3.86 (H, dd, J = 8.5, 8.0 Hz,
H-8b); 1 ZHMnmEEEEEsi {55 o: 7.05 (1H, brs,
H-2""), 6.77 (1H, d, J = 8.0 Hz, H-5""), 7.01 (1H, dd,
J = 8.0, 1.9 Hz, H-6"), 7.47 (1H, d, J = 15.7 Hz,
H-7"") F16.29 (1H, d, J = 15.7 Hz, H-8'"); 2 /M
R 155 6: 433 (1H, d, J= 7.7 Hz, H-1") #14.19
(1H, d, J=7.6 Hz, H-1"), @it L iR%dE Ay L,
ZUEWNECBEFTRUEY, 5 CHIRE R
liangiaoxinoside C'ZEMARML. HE—25 R —4Et%
WESETE XA G T BIEEREAT R - 7 HMBC
(1), H-1'5 C-8. H-3'5 C-O"{F{EImFEAH G, 2
IR 3,4- TR HOR O RESEE AR AR C-1 6L, W
WEBE R BRI ARG C-300; B4h, H-1"5%i4
M C-6'fFAEILFEAR G, 15 B AW 3% B2 70 4 45 B8 1
C-6'f7. 454 HSQC M1 HMBC B3, XHiZik &4
BRAERE AT TR, Bk PC-NMR (150
MHz, DMSO-ds) 0: 129.3 (C-1), 116.5 (C-2), 145.1

1 &7 8 LR EE HMBC (H—C) HHEES
Fig. 1 Structures and key HMBC (H—C) correlations of
compounds 7 and 8
(C-3), 143.6 (C-4), 115.9 (C-5), 119.7 (C-6), 35.2
(C-7), 70.3 (C-8), 102.7 (C-1"), 71.5 (C-2'), 77.6
(C-3"), 67.9 (C-4"), 75.4 (C-5"), 68.1 (C-6'), 104.2
(C-1"), 73.4 (C-2"), 76.7 (C-3"), 69.7 (C-4"), 65.8
(C-5"), 125.8 (C-1""), 114.8 (C-2"), 145.7 (C-3"),
148.4 (C-4""), 115.6 (C-5""), 121.3 (C-6""), 145.1
(C-7"), 114.9 (C-8"), 166.3 (C-9""). it b ik itk izt
BT, S SRS ), % ie st 7
°A liangiaoxinoside C.

a8 AR IRE A& (HEE), ESI-MS
m/z: 609.2 [M—H], 4% NMR £ 2 %40 &)
) 7 F N CHuOps - 'H-NMR (600 MHz,
DMSO-dg) firr: 1 4 3,4- I FE LT 7155
J: 6.64 (1H, brs, H-2), 6.63 (1H, d, J = 8.0 Hz, H-5),
6.51 (1H, dd, J = 8.0, 1.8 Hz, H-6), 2.70 (2H, m, H-7)
F13.62, 3.89 (2H, m, H-8); 1 AHMNHERLE 115 5 o
7.06 (1H, brs, H-2""), 6.77 (1H, d, J = 7.9 Hz, H-5""),
7.02 (1H, dd, J = 7.9, 1.4 Hz, H-6""), 7.49 (1H, d, J =
15.8 Hz, H-7""), 6.27 (1H, d, J= 15.8 Hz, H-8""); 2
WS IE R 7155 o0: 430 (1H, d, J = 8.1 Hz, H-1"),
415 (1H, d, J=7.6 Hz, H-1"), it iR ¥ o] LLHE
W, ZEVAR OB RNEY), 5 3CRIRER
calceolarioside CU' 5 My AL, 39— 20 SR F) —4EA% T
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FEE XA A 8 (M 45 M AT A A . 7E HMBC i Hh (&
D, H-1'5 C-8. H-A4'5 C-9"{FAEmfE K, R
3,4- MR O HOE AT R A R C-16L, ek
BRI R AP C-4hr; BAN, H-1" SR bE
C-6fFAEIEFEAAIG, VLI ERAE R AR C-6'
fi. 454 HSQC Al HMBC Bits, XHiZA AWt
WERAR AT T8, Bk R : PC-NMR (150 MHz,
DMSO-ds) 0: 129.3 (C-1), 115.6 (C-2), 145.7 (C-3),
143.6 (C-4), 116.4 (C-5), 119.6 (C-6), 35.2 (C-7), 70.3
(C-8), 102.8 (C-1"), 74.0 (C-2'), 73.6 (C-3"), 71.3
(C-4"), 73.3 (C-5"), 68.2 (C-6), 103.9 (C-1"), 73.4
(C-2"), 76.5 (C-3"), 69.6 (C-4"), 65.8 (C-5"), 125.6
(C-1"), 115.0 (C-2""), 145.0 (C-3""), 148.6 (C-4""),
115.9 (C-5"), 121.6 (C-6""), 145.8 (C-7"), 113.9
(C-8"), 166.3 (C-9"), L iR eikfitT, FHass
MR AR e M, %S Etk A& 8 N
calceolarioside C; A BT, TR —4ERZ LD,
TERAR, X&) calceolarioside C 7E DMSO-dg ¥
AR ARG E AT T &

WA 9: 35 B BIERE 1R CHEL) , ESI-MS m/z:
461.2 [M—H], 454 NMR $¥a6 & iz &7
T 3:H CaH300120 'H-NMR (400 MHz, DMSO-dq)
6.59 (1H, d, J = 3.2 Hz, H-2), 6.61 (1H, d, J = 8.0 Hz,
H-5), 6.47 (1H, dd, J = 8.0, 2.0 Hz, H-6), 2.64 (2H, t,
J = 7.6 Hz, H-7), 1.11 (3H, d, J = 6.4 Hz, H-6");
BC-NMR (100 MHz, DMSO-dq) J: 129.3 (C-1), 116.3
(C-2), 144.9 (C-3), 143.5 (C-4), 115.5 (C-5), 119.5
(C-6), 352 (C-7), 70.1 (C-8), 103.0 (C-1), 73.4
(C-2"), 76.7 (C-3"), 70.2 (C-4"), 75.4 (C-5'), 67.0
(C-6"), 100.8 (C-1"), 70.7 (C-2"), 70.5 (C-3"), 72.0
(C-4"), 68.4 (C-5"), 18.0 (C-6"). LA LS it KB it £
5 ek s — 2, SR A 9 NS BEE E.

&Y 10: FEIVIPEIRE A (FEE), ESI-MS
m/z: 477.2 [M—H] , 46 NMR 3R e a4
) 5 7 N CyHsz013 . 'H-NMR (600 MHz,
DMSO-dq) 6: 6.60 (1H, d, J = 1.8 Hz, H-2), 6.61 (1H,
d, J = 8.2 Hz, H-5), 6.47 (1H, dd, J = 8.2, 1.8 Hz,
H-6), 4.15 (1H, d, J = 7.8 Hz, H-1'a), 422 (1H, d, J =
7.8 Hz, H-1'b); “C-NMR (150 MHz, DMSO-d;) o:
129.3 (C-1), 116.3 (C-2), 144.9 (C-3), 143.5 (C-4),
115.5 (C-5), 119.5 (C-6), 35.1 (C-7), 70.0 (C-8), 102.8
(C-1"), 734 (C-2"), 76.7 (C-3"), 69.9 (C-4), 75.7
(C-5"), 68.4 (C-6"), 103.3 (C-1"), 73.4 (C-2"), 76.9

(C-3"), 70.0 (C-4"), 76.7 (C-5"), 61.0 (C-6"). LL 4
K W Kot 5 sckak s — 5, Stk A 10
°A ferruginoside B.

&Y 11 A& 12 AR AREE (F
B, B ALAR G R R BRI o 1 22 7] e i
IR AW KRR 5 SClkaR g T, aT LA
INZ I N D-E A A L8 A HIREY), %
TEE YK ESI-MS m/z: 456.2 [M—H] . &% 11 D-
R EEGR B R : "H-NMR (400 MHz,
DMSO-dy) d: 7.55 (2H, overlapped, H-4, 8), 7.48 (3H,
overlapped, H-5~7), 599 (1H, s, H-2), 4.20~4.60
(2H, overlapped, H-1', 1"); BC-NMR (100 MHz,
DMSO-dg) d: 118.9 (C-1), 68.5 (C-2), 133.9 (C-3),
129.6 (C-6), 127.3 (C-5, 7), 129.0 (C-4, 8), 103.7
(C-1"), 73.1 (C-2'), 76.8 (C-3), 70.1 (C-4'), 76.6
(C-5"), 66.8 (C-6"), 101.6 (C-1"), 73.8 (C-2"), 76.8
(C-3"), 70.1 (C-4"), 76.5 (C-5"), 61.1 (C-6"). 1L &Y
12 L-E B HRREE R R : "H-NMR (400
MHz, DMSO-ds) J: 7.55 (2H, overlapped, H-4, 8),
7.48 (3H, overlapped, H-5, 6, 7), 5.99 (1H, s, H-2),
4.20~4.60 (2H, overlapped, H-1, 1”); *C-NMR (100
MHz, DMSO-ds) &: 118.2 (C-1), 69.0 (C-2), 133.8
(C-3), 128.9 (C-4, 8), 127.5 (C-5, 7), 129.6 (C-6),
104.0 (C-1'), 72.9 (C-2"), 76.8 (C-3"), 70.3 (C-4"), 76.5
(C-5"), 67.1 (C-6"), 101.0 (C-1"), 73.6 (C-2"), 76.8
(C-3"), 70.0 (C-4"), 76.2 (C-5"), 61.1 (C-6").

EM13: oA (HEE, ESI-MS m/z:
340.1 [M+HCOO] , &54 NMR Fif e iz &4
4 7 XA CiuH7NOg » 'H-NMR (600 MHz,
DMSO-d) 6: 7.56 (2H, d, J = 7.7 Hz, H-2, 6), 7.48
(2H, overlapped, H-3, 5), 7.48 (1H, overlapped, H-4),
6.03 (1H, s, H-7), 4.19 (1H, d, J = 6.6 Hz, H-1'), 3.70
(1H, brd, J = 11.6 Hz, H-6a), 3.51 (1H, brd, J = 11.0
Hz, H-6'b), 3.09 (4H, overlapped, H-2' ~ 5');
BC-NMR (150 MHz, DMSO-dq) J: 134.4 (C-1), 128.1
(C-2, 6), 129.7 (C-3, 5), 130.3 (C-4), 67.3 (C-7), 119.5
(C-8), 101.8 (C-1'), 73.9 (C-2), 77.2 (C-3"), 70.6
(C-4"), 78.0 (C-5"), 61.8 (C-6")o A5k M Bt 1% i i
5z — 5", %5E 144 13 9 sambunigrin.

EY14: ToEEMEMAE (FEE, ESI-MS m/z:
315.1 [M—H] , 454 NMR 35 & Z s sy
TR A CiuHx0s. 'H-NMR (600 MHz, DMSO-dj) J:
6.04 (2H, d, J = 10.1 Hz, H-2, 6), 6.97 (2H, dd, J =



tEd

Chinese Traditional and Herbal Drugs 38 50% 3F 4 ] 201952 A - 819 -

10.1, 2.6 Hz, H-3, 5), 4.07 (1H, d, J = 7.8 Hz, H-1"),
1.89 (2H, m, H-1"); "*C-NMR (150 MHz, DMSO-dj)
5: 1853 (C-1), 126.4 (C-2, 6), 153.4 (C-3/5), 153.3
(C-3/5), 67.3 (C-4), 39.7 (C-1'), 63.9 (C-2"), 102.9
(C-1"), 73.4 (C-2"), 76.9 (C-3"), 70.0 (C-4"), 76.7
(C-5"), 61.0 (C-6")o LALEIEAFHE K R K 5L
kAR — 3, %S4 14 9 cornoside.

WEW15: TEEE A (HED, ESI-MS m/z:
195.1 [M—H] , 454 NMR $3E5 & iz &7
TR A CoH1204. "H-NMR (600 MHz, DMSO-dj) 6:
7.02 (2H, brd, J = 10.0 Hz, H-2, 6), 6.08 (2H, brd, J =
10.0 Hz, H-3, 5), 2.69 (2H, s, H-1"), 4.01 (2H, q, J =
7.1 Hz, H-3"), 1.13 (3H, td, J = 7.1, 1.4 Hz, H-4');
PC-NMR (150 MHz, DMSO-dq) d: 185.2 (C-1), 126.8
(C-2, 6), 151.7 (C-3, 5), 66.6 (C-4), 44.9 (C-1"), 168.6
(C-2"), 60.2 (C-3"), 14.1 (C-4"). LL_EE 1S R ki K dls
5cwkakiE—5, % &9 15 A 4-hydroxy-4-
methylenecarbomethoxy-cyclohexa-2,5-dienone.

&Y 16: AL FCHED, ESI-MS m/z: 787.2
[M+HCOO], 765.3 [M+Na]", %i& NMR HHE#
SEGEWI TN CayHiOrs. 'H-NMR (600
MHz, DMSO-ds) d: 3.76 (12H, s, 2, 2', 6, 6'-OCH3),
6.66 (4H, s, H-3, 3', 5, 5"), 4.67 (2H, d, J = 3.8 Hz,
H-7, 7'), 4.20 (2H, m, H-9a, 9'a), 3.83 (2H, dd, J =
9.2, 3.4 Hz, H-98, 9B); "“C-NMR (150 MHz,
DMSO-dg) 0: 137.3 (C-1, 1'), 152.8 (C-2, 2/, 6, 6'),
104.3 (C-3, 3', 5, 5'), 133.8 (C-4, 4), 85.2 (C-7, 7,
53.7 (C-8, 8), 71.5 (C-9, 9'), 56.6 (2, 2', 6, 6'-OCHj),
102.8 (C-17, 1), 74.3 (C-2", 2, 77.3 (C-3", 3",
70.0 (C-4", 4™, 76.6 (C-5", 5", 61.0 (C-6", 6" LA
A R RO S ScRiE — s, Stk s
Y116 FRGEMTT -

WE 17: AN K CFEE, ESI-MS m/z: 417.1
[M—H], 454 NMR a2 iz &5 1308
C>1H»09. 'H-NMR (600 MHz, DMSO-d¢) &: 5.53
(1H, dd, J = 12.7, 2.8 Hz, H-2), 7.65 (1H, d, J = 8.6
Hz, H-5), 6.35 (1H, d, J = 2.2 Hz, H-8), 6.51 (1H, dd,
J = 8.6, 2.2 Hz, H-6), 7.45 (2H, d, J = 8.7 Hz, H-2/,
6'), 7.07 (2H, d, J = 8.8 Hz, H-3', 5'), 3.15 (I1H,
overlapped, H-3a) 2.68 (1H, dd, J = 16.7, 2.9 Hz,
H-3b), 3.20~3.50 (4H, m, 2"~5"), 4.89 (1H, d, J =
7.5 Hz, H-6"a), 3.70 (1H, d, J = 12.0 Hz, H-6"b);
BC-NMR (150 MHz, DMSO-d;) 6: 78.8 (C-2), 43.3

(C-3), 190.0 (C-4), 132.5 (C-5), 110.7 (C-6), 164.8
(C-7), 113.6 (C-8), 163.2 (C-9), 102.7 (C-10), 128.5
(C-1"), 128.1 (C-2', 6'), 116.3 (C-3', 5'), 157.6 (C-4"),
100.4 (C-1"), 73.3 (C-2"), 76.7 (C-3"), 69.8 (C-4"),
77.2 (C-5"), 60.8 (C-6")o LA_LZ0E K £ 5 5
mkRE 2, SEAY 17 N HEE-7-0-p-D-
HEREH

A8 HEETE A (TR, ESI-MS
m/z: 137.0 M—H], 454 NMR a2 iz &0
4373 H CHgO3. "H-NMR (600 MHz, DMSO-dq) &
9.68 (CHO), 7.22 (1H, brs, H-2), 6.89 (1H, d, J= 8.4 Hz,
H-3), 7.25 (1H, brd, J = 7.8 Hz, H-4); “C-NMR (150
MHz, DMSO-dg) d: 191.1 (CHO), 128.8 (C-1), 115.5
(C-2), 1459 (C-3), 1522 (C-4), 1143 (C-5), 124.5
(C-6). LA AU MBRIEROE 5 ek — s, %
TEEY 18 N 3.4- SR FIR S,

SE K
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