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Abstract: Objective To investigate the chemical constituents of the taproots of Brassica rapa (Qiamagu) and evaluate their anti-
inflammatory activity. Methods The chemical constituents were systematically isolated and purified using silica gel, ODS, Sephadex
LH-20 column chromatography, and preparative HPLC. Their structures were elucidated by comprehensive spectroscopic analyses,
including NMR, MS, and UV. The cytotoxicity of the isolates against RAW264.7 murine macrophages was assessed using the CCK-8
assay. The in vitro anti-inflammatory activity was evaluated via the Griess method. Results Twenty-five compounds were isolated
from the 70% ethanol extract of B. rapa taproots and identified as 2-C-B-D-glucosyl-indole-3-acetonitrile (1), sinapic acid (2), p-

coumaric acid (3), ferulic acid (4), methyl sinapate (5), methyl 4-hydroxycinnamate (6), trans-4-methoxycinnamic acid (7), dimethyl
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feruloyl malate (8), sinapoyl dimethyl malate (9), p-hydroxybenzaldehyde (10), phenylacetic acid (11), phenylethane-1, 2-diol (12), 3-
phenylpropanamide (13), phenylethyl-p-D-glucoside (14), 4-(3-hydroxypropyl) phenyl B-D-glucopyranoside (15), idacusinol B (16),
syringaresinol-4-O-f-D-glucoside (17), equiselignan A (18), phaseic acid (19), abscisic acid (20), roseoside (21), bergapten (22),
methylthioadenosine (23), 5-hydroxymethylfurfural (24), and rabdosia acid B (25). The CCK-8 assay demonstrated the cytotoxicity of
compounds 16, 22, and 25. To evaluate the anti-inflammatory activity in vitro, the Griess method was employed. The results
demonstrated that all tested compounds exhibited varying degrees of inhibitory activity. Conclusion Compound 1 is an indole
glucosinolate; compounds 2—9 and 16—18 are phenylpropanoids, compounds 10—12, 14 and 15 are benzene ring derivatives, and
compounds 13 and 23 are nitrogen-containing compounds. Among them, compounds 1, 6—9, 13, 15, 16, 18, 19, and 23 are isolated
from B. rapa for the first time. In the anti-inflammatory assay, with compounds 8 and 9 demonstrating significant effects, yielding ICso
values of 6.95 and 6.46 umol/L.

Key words: Brassica rapa L.; anti-inflammatory activity; phenylpropanoids; nitrogen-containing compounds; 2-C-B-D-glucosyl-indole-

3-acetonitrile; sinapic acid
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i (2-C-B-D-glucosyl-indole-3-acetonitrile, 1)+ JFF
12 (sinapic acid, 2). p-&F5EFfR (p-coumaric acid,
3). PR (ferulicacid, 4). 7+ FEZHEE (methyl
sinapate , 5). 4-F L R H B8 ( methyl 4-
hydroxycinnamate, 6) X-4-FAIENEERR (rans-
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Al PRI TR (Sephadex LH-20, Cytiva i
HAHRRATD MCIIER (HAZZE R E IR A
FD HPLC Z4iflif (FEEBTEAR]D . HHrdillR
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BEFEVEE, WSS 9 MEM (Fr. A~D.

Fr. B (4.98 g) @it Pl % (il (L HF-7K
10%—100%) #—445r &, 193] Fr. BI~B10. Fr.
B5 (72.5mg) &l &A1 (20 - 0.1%H R
K26 74), FREWM RS, FASMEY S (4.2 mg,
R=28.98 min). 6 (2.8 mg, r=29.28 min) 5 7
(8.6 mg, trR=29.36 min), Fr. B7 (228.1 mg) &
Sephadex LH-20 #3: (80% H E£-7K) 43 85 4 Fr. BTA~
B7D; Fr.B7B (73.1 mg) @i }H & mAa it (2
- 0.1% /K 30 : 700 41k, LAY 9(8.4
mg, = 32.31min); Fr. B7C (137.9mg) &}l
WARERE (Zf5-7K 350 65) LN E, 1HhEam
8 (92mg, &= 33.01 min).
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BT (ZHE-/K 4 2 96) 4itk, 1b&4) 24 (7.6
mg, ®R=7.79min). Fr.C2 (90.6mg) ZHERHI#TH
B (AW - HEE 50 © 1) 43B5A Fr. C2A~C2E;
Fr. C2B (38.5 mg) il i il 2 AH il ( 2 -7K 35 -
65), gtk LAY 17 (5.4 mg, r=21.70 min);
Fr.C2D (22.8 mg) & :Hil#AHEAE (Z85-K 22
78) B, 1AM (63 mg, ®r=23.26 min).

Fr. D (1.09 g) £ P & il (ZH5-K
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DI1G; Fr.DIC (44.9 mg) I8l A it (4
-k 27 0 73) 4ifk, BUEAEY 11 22 mg, ®=
24.22min); Fr.DID (15.9mg) £ & Wk (i
(ZHEK19 08D 7 Es, 13L& 10 2.0mg, ®=
18.19min). Fr.D3 (251.3mg) % Sephadex LH-20
(90% H EE-7K ) 43 BN Fr. D3A~D3E; Fr. D3B (69.9
mg) AR L (25K 13 1 87) 4lifk,
LAY 21 (4.5mg, tr=16.66 min); Fr. D3C (73.5
mg) Zhl S RAH R (ZH5-7K 91 91) 43,
LAY 15 (3.1 mg, (k= 13.09 min), Fr. D6 (203.4
mg) ZRERAE Chillg- BEER Ol 0 0 100—~100 :
0) BEFE WML 73 A Fr. DGA~D6F; Fr. D6C (38.7 mg)
T IS (L -0.1%FFR/K 68 1 32)
aifh, 54525 (3.6 mg, = 47.73 min).
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BbEY 13 (20.7 mg, k= 20.63 min); Fr. G6C
(31.9 mg) &Ml & WAHEE (L5 -7K20 0 80)
IE, BALEY 2 (4.0mg, r=21.92min) 5 4(2.5
mg, r= 22.26 min). Fr. G9 (71.4mg) %4 Sephadex
LH-20 (K 4385~ Fr. GOA~GID; Fr. G9A (54.8
mg) I P AR (i 4 B, LLSSE-K (24 176D
Vel a2 &Y 20 (3.5 mg, ®=26.90 min); Fr.
G9B (9.6 mg) JE I Pl 2 VRAH il (LM - 7K 29
71 4itk, BUEY 16 (3.8mg, = 27.52min),

Fr.1 (21.09 g) £ MCI A (10%—100% % -
KD BN Fr. 11~15. Fr. 1l (6.79 g) ZHuiditi &
i (ZHE-K 10%—100%) 43N Fr. 11A~I11F; Fr.
11D (296.5 mg) £ Sephadex LH-20 (90% HE%-7K)
Iy BN Fr.I1D1~11D9; Fr.11D4 (50.9mg) il
Hl AR (205 -7K 14 1 86) 4liftk, BB
14 (5.6 mg, (= 18.80min). Fr.I2 (4123 mg) &
PRI ) 4 (03 ( 2 B-K 10%—100%) 73 A Fr. 2A~
I2E; Fr.12C (63.9 mg) ik il &R A (ZN5-
0.1%ME/K 16 : 84) 4lifk, 5454 18 (4.7 mg,
fr= 20.90 min)-
2.2 HRITEMIHIE

¥ RAW264.7 B N—80 CURAFIRAHHELH,
T 37 CKmPHGEE DR, BB EREEFRIE, MA
& 10%64- % ) DMEM 5e4 833, BT
37 C. 5% COSLF-MT G Fraum& e
ik 80%LA BN, 3k FEEFRAE, H 1 XPBS Pk 2~
3 K. IO 1 mLPBS 3T 40 M ikt s
MR ERLET, T 23 C. 1000 r/min Z0 3
min, 3 Bl I 1 mL iR R R B4,
TR N 1 X105 /mL, HFhZ 96 FLIRH,
FFFL 100 uL, 4882 T 37 “C. 5% CO644 T 1555 24
he BG4 T & HAnL ARG TR AT A0 3, 1h &
YRR A 50 pmol/L, I PL5E 4 is 983 s
FI IR REIEIRIE R A J5, 2 CCK-8 ik it
A 4R s, MEOGRE (4D fH. 2 AT
A MAATE R

IHMIAETE R = (A o —A 2e)/(A wu—A 2r1)

iR SRR TR B WEUT&AH: 4
242 (50 pmol/L ALAEH) FHYEXTHEZE (5 umol/L
ZFOERNEE ) B (1 ug/mLLPS) A=A Oh
AR LPS [MREFREE) . N2y b B 5 4k L7 F 24
AN o AR S AH AN EIE VR 50 L, IIAGHT 96 FLAR
A, RN EZEARFR Griess 1 5 Griess 1155, &

A1 Ja FHIRBEE RN . T 540 nm K FIE 4 4,
H4 AR E NO i 2.

NO I = (4 s —A we)/(A gw—A 2¢)
3 ZR5SH
3.1 SHEE

&) 1. RBEWRY), ¥ T HEE. HR-ESI-
MS m/z373.083 4 [M+Na]*, 4> T 3N Ci1sHisN20sS
IH-NMR (600 MHz, CD;OD) d: 7.65 (1H, d, J = 8.0
Hz, H-4), 7.38 (1H, d, J = 8.2 Hz, H-7), 7.23 (1H, t,
J =17.3 Hz, H-6), 7.13 (1H, t, J = 7.6 Hz, H-5), 4.40
(1H, d, J=9.5 Hz, H-1"), 4.18 (1H, d, J= 17.9 Hz, H-
8a), 4.11 (1H, d, J = 17.9 Hz, H-8b), 3.89 (1H, dd, J =
11.9, 2.3 Hz, H-6'), 3.71 (1H, dd, J = 11.9, 6.0 Hz, H-
6'), 3.35 (1H, d, J = 9.0 Hz, H-3'), 3.31 (1H, m, H-5"),
3.18 (1H, t, J = 9.4 Hz, H-4"), 2.98 (1H, t, J = 9.2 Hz,
H-2'); BC-NMR (150 MHz, CD;0D) 6: 137.0 (C-7a),
126.2 (C-3a), 123.0 (C-6), 122.7 (C-7), 119.5 (C-5),
118.6 (C-9), 118.0 (C-4), 111.2 (C-3), 111.0 (C-7), 87.7
(C-1), 80.9 (C-5"), 78.2 (C-3"), 72.3 (C-2"), 69.8 (C-4"),
61.4 (C-6'), 12.9 (C-8). 5 CHREIEXTLLI), Zib 5
V% 58 N 2-C-B-D-7H1 % HE-15| W3- 2. JiF

&Y 2. R A E A, T FEE. HR-ESI-MS
m/z225.075 8 IM+H]", 43 F 2N CiiH 1205, 'H-NMR
(600 MHz, CD;0D) §: 7.57 (1H,d, J = 15.8 Hz, H-7),
6.90 (2H, s, H-2, 6), 6.35 (1H, d, J= 15.8 Hz, H-8), 3.88
(6H, s, 3, 5-OCH3); BC-NMR (150 MHz, CD;OD) 6
171.4 (C-9), 149.4 (C-3, 5), 146.5 (C-7), 139.3 (C-4),
126.8 (C-1), 117.0 (C-6), 106.7 (C-2), 56.7 (3, 5-OCH3).
5k NMR st b, b &% NI 7R .

&Y 3: R AR, % T HEE . HR-ESI-MS
m/z: 165.054 7 [M~+H]", 73 F N CoHs03. 'TH-NMR
(500 MHz, CD;0D) 6: 7.57 (1H, d, J = 15.9 Hz, H-7),
742 (2H, d, J=9.8 Hz, H-2, 6), 6.79 (2H, d, J = 8.1 Hz,
H-3, 5), 6.27 (1H, d, J= 15.9 Hz, H-8); "*C-NMR (125
MHz, CD;0D) §: 172.0 (C-9), 161.6 (C-7), 146.8 (C-4),
131.5 (C-1), 127.8 (C-2, 6), 117.3 (C-3, 5), 116.6 (C-8).
53R NMR g s ELB, 2 AW € N p-B HIR.

&Y 4: R A, BT HEE. HR-ESI-MS
m/z: 195.065 4 [M~+H]*, 43 F 2N CioH100. "HNMR
(600 MHz, CD;0D) 6: 7.57 (1H, d, J = 15.9 Hz, H-7),
7.18 (1H, d, J= 1.9 Hz, H-6), 7.06 (1H, dd, J=8.2, 2.0
Hz, H-2), 6.81 (1H, d, J = 8.2 Hz, H-3), 6.32 (1H, d,
J = 15.8 Hz, H-8), 3.90 (3H, s, 5-OCH3); 3C-NMR
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(150 MHz, CD;0D) 6: 171.7 (C-9), 150.3 (C-5), 149.4
(C-4), 146.3 (C-7), 128.0 (C-1), 123.8 (C-2), 116.8 (C-
3), 116.4 (C-6), 111.6 (C-8), 56.4 (5-OCH3). 53CHk
AR O, AV S e NFTEER -

EY) 5: FREGHIRY), T HEE . HR-ESI-MS
m/z: 239.091 3 [M+H]*, TR N CpH 405, 'H
NMR (600 MHz, CD;OD) 6: 7.63 (1H, d, J = 15.8 Hz,
H-7), 6.93 (2H, s, H-2, 6), 6.41 (1H, d, J = 15.9 Hz, H-
8),3.90 (6H, s, 3, 5-OCH3), 3.79 (3H, 5, 9-OCH3); 3C-
NMR (150 MHz, CD;OD) ¢: 168.3 (C-9), 148.1 (C-
3,5), 145.7 (C-7), 138.2 (C-4), 125.2 (C-1), 114.3 (C-
8), 105.5 (C-2, 6), 55.5 (3, 5-OCH3), 50.6 (9-OCH3).
L5 SRR S EDO), 2 G 5 e T TR T

tEY) 6: s EHIRY), T HEE . HR-ESI-MS
m/z: 179.0704 [M+H]+, ﬁ}%ﬁy\j C]OH]OO30 1H- NMR
(600 MHz, CD;0D) d: 7.63 (2H, d, J = 3.4 Hz, H-2, 6),
6.87 (1H, d,J=12.8 Hz, H-7), 6.77 (2H, d,J= 1.7 Hz, H-
3, 5), 5.78 (1H, d, J = 12.8 Hz, H-8), 3.71 (3H, s, 9-
OCH3); 3C-NMR (150 MHz, CD;0D) 6: 169.0 (C-9),
160.3 (C-4), 145.2 (C-7), 133.8 (C-2, 6), 127.8 (C-1),
116.5 (C-8), 116.0 (C-3, 5), 51.8 (9-OCHz). 5 k¥
XTEEM, iz A A e TR R

&) 7. mEMRY), T HEE. HR-ESI-MS
miz: 179.070 5 [M+H]", 2 FRA CiH1003. 'H-
NMR (600 MHz, CD;0D) 6: 7.62 (1H, d, J= 15.9 Hz,
H-7), 7.46 (2H, d, J = 8.7 Hz, H-2, 6), 6.82 (2H, d, J =
8.7 Hz, H-3, 5), 6.33 (1H, d, J = 15.9 Hz, H-8), 3.76
(3H, s, 4-OCH3); 3C-NMR (150 MHz, CD;OD) &:
169.8 (C-9), 161.3 (C-4), 146.6 (C-7), 131.1 (C-2, 6),
127.1 (C-1), 116.8 (C-8), 114.9 (C-3, 5), 52.0 (4-
OCH3). 5 CEREFERT L0, 24k &M% E N % -4-
H AR RERR

&) 8: sEHIRY), T H . HR-ESI-MS
m/z 361.089 5 [M+Na]", 773N Ci6HisOs. 'H-
NMR (500 MHz, CD;0D) 6: 7.67 (1H, d, J = 15.9 Hz,
H-7"), 7.23 (1H, d, J= 2.0 Hz, H-5'), 7.10 (1H, dd, J =
8.2, 2.0 Hz, H-2'), 6.83 (1H, d, J = 8.2 Hz, H-6"), 6.42
(1H, d, J = 15.9 Hz, H-8'), 5.54 (1H, dd, J = 6.9, 5.2
Hz, H-2),3.91 (3H, s, 1-OCH3), 3.78 (3H, s, 4-OCH3),
3.73 (3H, s, 4-OCHj3), 3.00 (1H, s, H-3), 2.99 (1H, d,
J = 2.7 Hz, H-3); 3C-NMR (125 MHz, CD;0D) §:
171.5 (C-4), 171.2 (C-2), 167.8 (C-9"), 150.9 (C-4"),
149.4 (C-3"), 148.1 (C-7"), 127.5(C-1"), 124.5 (C-6"),

116.5(C-5"), 114.2 (C-8"), 111.7 (C-2"), 69.7 (C-2), 56.5
(3'-OCH3), 53.1 (4-OCHj3), 52.6 (1-OCH3), 36.9 (C-3).
5 OCRREE T ELIY, 24k S S e S SRR R
B B IBE I -

&4 9: s EHIRY), T HEE . HR-ESI-MS
m/z: 391.100 2 [M+Na]*, 43N Ci7H2000. 'H-
NMR (500 MHz, CDsOD) : 7.66 (1H, d, J=16.7 Hz,
H-7), 6.94 (2H, s, H-2, 6), 6.45 (1H, d, J = 15.8 Hz, H-
8), 5.55 (1H, dd, J = 7.0, 5.2 Hz, H-2), 3.89 (6H, s, 3,
5-0CH3), 3.79 (3H, s, 1-OCH3), 3.73 (3H, s, 4-OCH3),
2.99 (2H, m, H-3); 3C-NMR (125 MHz, CD;0D) §:
171.5 (C-4), 171.2 (C-1), 167.7 (C-8), 149.5 (C-3",5"),
148.3 (C-7)), 139.9 (C-4), 126.4 (C-1'), 114.7 (C-8"),
107.1 (C-2', 6), 69.7 (C-2), 56.8 (3", 5'-OCHs3), 53.1 (4-
OCHj3), 52.6 (1-OCH3), 36.9 (C-3). 5 SCHkEE X ELU4,
A G S e R IR LT TR .

AP 10: EERRE A, T HETR.
HR-ESI-MS m/z: 123.044 1 [M+H]", 771N
C7Hs02. 'H-NMR (600 MHz, DMSO-de) d: 9.76 (1H,
s, H-7), 7.74 (2H, d, J = 8.4 Hz, H-2, 6), 6.90 (2H, d,
J=28.3Hz, H-3, 5); 1BC-NMR (150 MHz, DMSO-ds)
5:191.4 (C-7), 164.3 (C-4), 132.6 (C-2, 6), 128.5 (C-
1), 116.4 (C-3, 5). 53CHk NMR s xs Eels), %4k
G IR FER R

EY 1. FEEmRY, BT HE. HR-ESI-
MS m/z 169.085 5 [M+CH;0H+H]*, 77 RNy
CsHs02. 'H-NMR (600 MHz, CD;0OD) 6: 7.28 (4H, d,
J=6.1Hz, H-2,3, 5, 6),7.21 (1H, m, H-4), 3.56 (2H,
s, H-7); 13C-NMR (150 MHz, CD;0D) d: 175.4 (C-8),
135.3 (C-1), 128.9 (C-3, 5), 128.0 (C-2, 6), 126.3 (C-
4),41.5(C-7). 53CHR NMR $cdf 0 Heiel, 4044

AW 12: dEMRY), BT HEE. HR-ESI-
MS m/z 121.064 2 [M—H, 0 +H]", > F+ RN
CgHi002. 'H-NMR (600 MHz, CD;OD) 6: 7.36 (2H,
d,J=72Hz H-2,6),7.32 2H, t, J= 7.6 Hz, H-3, 5),
7.25(1H,d, J="7.4 Hz, H-4),4.68 (1H, dd, J=7.3, 4.8
Hz, H-7), 3.61 (2H, m, H-8); '*C-NMR (150 MHz,
CD;0D) d: 143.5 (C-1), 129.5 (C-3, 5), 128.8 (C-2, 6),
127.7 (C-4), 76.2 (C-7), 69.0 (C-8). ‘53CHk NMR %{
PRI, ZA AP S e AR HE-1,2- 4 .

& 13: FEaEfE, BT HEE. HR-ESI-MS
m/z: 150.091 4 [M+H]", TN CoHuNO. 'H-
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NMR (600 MHz, CD;0D) d: 7.25 (2H, t, J = 7.6 Hz,
H-3, 5), 7.21 (2H, d, J = 7.6 Hz, H-2, 6), 7.16 (1H, t,
J =17.3 Hz, H-4), 2.90 2H, t, J = 7.0 Hz, H-8), 2.49
(2H, t,J="7.1 Hz, H-7); '*C-NMR (150 MHz, CD;0D)
5: 178.5 (C-9), 142.5 (C-1), 129.7 (C-3, 5), 129.6 (C-2,
6)127.5 (C-4), 38.6 (C-8), 33.0 (C-7). 53k NMR
HAERTEEOS), 2 AV ST N 3R BB -

WEY 14: LRy, % T HEE. HR-ESI-
MS m/z: 285.133 2 [M+H]*, 7> T3A CisH19NOs.
'H-NMR (500 MHz, CD;0D) : 7.26 (4H, d, J = 4.5
Hz, H-2, 3, 5, 6), 7.17 (1H, m, H-4), 431 (1H, d, J =
8.0 Hz, H-1"), 4.10 (1H, q, J = 6.7 Hz, H-8), 3.86 (1H,
d, J=12.4 Hz, H-6"), 3.76 (1H, m, H-8), 3.66 (1H, dd,
J=11.9, 5.0 Hz, H-6'), 3.35 (1H, m, H-5"), 3.28 (2H,
m, H-7), 3.19 (1H, t, J = 8.2 Hz, H-4'), 2.94 (2H, m, H-
2',3"); BC-NMR (125 MHz, CD;0D) §: 140.1 (C-1),
130.0 (C-3, 5), 129.3 (C-2, 6), 127.2 (C-4), 104.4 (C-
1), 78.1 (C-5"), 78.0 (C-3"), 75.1 (C-2'), 71.7 (C-4"),
71.6 (C-8), 62.7 (C-6"), 37.2 (C-7). 53k NMR %
P LEOY, 12 A B e R £ -B-D- i R

&) 15: LEasHIRY, T HEE. HR-ESI-
MS m/z: 337.125 9 [M+Na]*, 43T 3 A CisH207.
'H-NMR (600 MHz, CD;OD) §: 7.12 (2H, d, J = 8.8
Hz, H-2, 6), 7.02 (2H, d, J = 8.6 Hz, H-3, 5), 3.89 (1H,
dd, J=12.1,2.1 Hz, H-6'a), 3.70 (1H, dd, J=12.1, 5.3
Hz, H-6'b), 3.55 (2H, t, J = 6.5 Hz, H-6), 3.45 (2H, t,
J=5.2Hz, H-4, 5", 3.42 (1H, m, H-3'), 3.39 (1H, m,
H-2),2.63 (2H, t, J= 8.0 Hz, H-7), 1.80 (2H, m, H-8);
3C-NMR (150 MHz, CD;0D) 6: 157.3 (C-4), 137.3
(C-1), 130.3 (C-2, 6), 117.8 (C-3, 5), 102.5 (C-1"), 78.1
(C-3"), 78.0 (C-5"), 75.0 (C-4"), 71.4 (C-2'), 62.5 (C-6"),
62.2(C-9),35.7 (C-7),32.2 (C-8). 53k ELR0,
ZA &Y% € N 4-(3-hydroxypropyl) phenyl B-D-
glucopyranoside.

& 16: HffEfk, T HEE. HR-ESI-MS
m/z299.127 5 [M+H]*, 73 7 N CisHis04. 'H-NMR
(600 MHz, CD;0D) d: 7.21 (4H, d, J=7.9 Hz, H-2, 2',
6,6'), 6.78 (4H, d, J= 8.2 Hz, H-3, 3", 5, 5'), 4.71 (2H,
d, J=3.9 Hz, H-7, 7'), 421 (2H, t, J = 6.4 Hz, H-9a,
9'a), 3.82 (2H, dd, J=9.2, 3.2 Hz, H-9b, 9'b), 3.13 (2H,
q,J=4.0Hz, H-8, 8"); 3C-NMR (150 MHz, CD;0D)
5: 158.5 (C-4, 4"), 133.3 (C-1, 1'), 129.0 (C-2, 2/, 6, 6),
116.5 (C-3, 3,5, 5"), 87.7 (C-7,7"), 72.8 (C-9, 9"), 55.6

(C-8,8"). 5 3CHR NMR £dfixt LbP2Y, Z4b &% e
N idaeusinol B.

&Y 17: FEOMRY, % T B, HR-ESI-
MS m/z 603.205 1 [M+H]", 7 T3 AN CasHz6013.
IH-NMR (600 MHz, CD;0D) é: 6.73 (2H, s, H-2, 6),
6.67 (2H, s, H-2', 6'),4.78 (1H, d, J= 3.9 Hz, H-7), 4.73
(1H, d, J= 4.1 Hz, H-7"), 4.29 (2H, m, H-9a, 9'a), 3.93
(2H, m, H-9b, 9'b), 3.87 (12H, d, J= 7.9 Hz, 3, 5, 3/,
5-OCH3), 3.79 (1H, dd, J = 12.0, 2.4 Hz, H-6"a), 3.68
(1H, dd, J = 12.0, 5.2 Hz, H-6"b), 3.49 (1H, m, H-4"),
3.43 (2H, m, H-2', 3), 3.21 (1H, m, H-5"), 3.15 (2H, s,
H-8, 8); 3C-NMR (150 MHz, CD;OD) ¢: 154.4 (C-
3',5%), 149.4 (C-3, 5), 139.6 (C-4"), 136.2 (C-4), 135.6
(C-1'), 133.1 (C-1), 105.3 (C-1"), 104.8 (C-2', 6"),
104.5 (C-2, 6), 87.6 (C-7), 87.2 (C-7"), 78.3 (C-5"),
77.8 (C-3"), 75.7 (C-2"), 72.9 (C-9), 72.9 (C-9"), 71.3
(C-4"), 62.6 (C-6"), 57.1 (3, 5'-OCH3), 56.8 (3, 5-
OCH3), 55.7 (C-8"), 55.5 (C-8). S5 3CHR¥kE xS He2,
AW E N T EW AR -4-0-B-D-H BT -

&Y 18: TEMHPRY), T HEE. HR-ESI-
MS m/z433.149 4 [M+H]*, 4> TR A C2H200. H-
NMR (500 MHz, CD;0D) §: 7.59 (1H, d, J = 1.8 Hz,
H-7), 6.95 (2H, s, H-2, 6), 6.60 (2H, s, H-2', 6'), 5.60
(1H, d, J= 1.5 Hz, H-7), 3.99 (1H, dd, J = 10.2, 3.3
Hz, H-9'), 3.88 (6H, s, 3, 5-OCH3), 3.82 (6H, s, 3', 5'-
OCHs), 3.71 (2H, m, H-8, 9"); '3C-NMR (125 MHz,
CD;0D) 6: 171.9 (C-9), 148.2 (C-3, 3", 5, 5'), 138.6 (C-
47), 135 (C-4"), 131.0 (C-8), 108.4 (C-2, 6), 103.1 (C-
2',6'), 80.9 (C-7"), 61.1 (C-9'), 56.2 (3, 5-OCH3), 56.1
(3', 5'-OCHs), 49.6 (C-8'). 5 3Cifik NMR %4 %} Lb 1231,
ZAE P E N equiselignan A,

EW19: AEaEEk, T HEE. HR-ESI-MS
m/z: 303.120 8 [M+Na]*, 2T 3N CisHx0s. 'H-
NMR (600 MHz, CD;0D) d: 8.05 (1H, d, J= 15.8 Hz,
H-9), 6.40 (1H, d, J = 15.9 Hz, H-8), 5.80 (1H, s, H-
10), 3.94 (1H, dd, J = 7.6, 2.9 Hz, H-7a), 3.66 (1H, d,
J=17.6 Hz, H-7b), 2.80 (1H, d, J= 17.9 Hz, H-5a), 2.70
(1H, dd, J=18.1, 2.9 Hz, H-3), 2.47 (1H, dd, J= 17.9,
2.6 Hz, H-5b), 2.38 (1H, dd, J = 18.1, 2.7 Hz, H-3),
2.04 (3H, s, H-15), 1.21 (3H, s, H-13), 1.00 (3H, s, H-
14); BC-NMR (150 MHz, CD;OD) §: 211.1 (C-4),
170.9 (C-12), 149.3 (C-10), 133.1 (C-8), 132.7 (C-9),
121.5 (C-11), 87.8 (C-2), 82.9 (C-1), 78.5 (C-7), 54.0 (C-
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5), 53.2 (C-3), 21.1 (C-15), 19.4 (C-13), 158 (C-14). 5
SCHR NMR EHEt LURY, 2 A G5 8 AR TR

G 20: IRFEHPIRYY, T R,
HR-ESI-MS m/z 247.133 3 [M+H—H,0]*, 7 1=
N CisH004. 'H-NMR (600 MHz, CD;0D) ¢: 7.72
(1H, d, J=16.2 Hz, H-7), 6.14 (1H, d, J = 16.1 Hz, H-
8), 5.93 (1H, t, J = 1.4 Hz, H-3), 5.80 (1H, s, H-10),
2.57 (1H, d, J = 18.2 Hz, H-5a), 2.19 (1H, d, J= 16.9
Hz, H-5b), 2.01 (3H, s, H-13), 1.95 (3H, d, /= 1.3 Hz,
H-14), 1.08 (3H, s, H-12), 1.05 (3H, s, H-15); 13C-
NMR (150 MHz, CD;0D) ¢: 201.3 (C-4), 167.0 (C-2),
146.7 (C-9), 136.1 (C-7), 130.1 (C-8), 127.6 (C-3),
123.6 (C-10), 80.8 (C-1), 50.9 (C-5), 43.0 (C-6), 24.8
(C-13),23.7(C-14), 21.1 (C-14), 19.8 (C-15). 53k
NMR H 0 L2, 124 S5 € AV TR -

&Y 21 kY, % T HEE. HR-ESI-
MS m/z: 409.183 4 [M+Na]*, 43T A CioH300s0
'H-NMR (600 MHz, CD;0D) §: 5.99 (1H, d, J = 15.6
Hz, H-7), 5.88 (1H,s, H-3), 5.74 (1H, dd, J = 15.6, 7.2
Hz, H-8), 4.55 (1H, m, H-9), 4.29 (1H, d, /= 7.8 Hz,
H-1), 3.86 (1H, dd, J= 11.9, 2.3 Hz, H-6'a), 3.65 (1H,
m, H-6'b), 3.27 (1H, d, J = 3.4 Hz, H-4), 3.25 (1H, d,
J = 8.8 Hz, H-5'), 3.20 (1H, t, J = 8.3 Hz, H-3'), 3.16
(1H, m, H-2'), 2.64 (1H, m, H-5a), 2.19 (1H, d, J=16.5
Hz, H-5b), 1.95 (3H, s, H-10), 1.30 (3H, d, J= 6.4 Hz,
H-13), 1.04 (6H, d, J = 12.6 Hz, H-11,12); 3C-NMR
(150 MHz, CD;0D) §: 201.4 (C-4), 167.3 (C-2), 133.9
(C-7), 133.8 (C-8), 127.3 (C-3), 101.4 (C-1"), 80.2 (C-
1), 78.5 (C-5"), 78.4 (C-3"), 75.1 (C-2"), 74.8 (C-9), 71.8
(C-4"), 63.0 (C-6"), 50.9 (C-5), 42.6 (C-6), 24.8 (C-12),
23.6 (C-11), 22.4 (C-13), 19.7 (C-10). 5 SRk H i xt
EER20), 24k S e NBORAEE

&y 22: Bk, BHTHE. & F 5.
HR-ESI-MS m/z: 217.049 6 [M+H]", 7 71N
C12HgO4. 'H-NMR (600 MHz, CDCl3) §: 8.16 (1H, d,
J=9.7Hz, H-4), 7.59 (1H, d, J = 2.4 Hz, H-2'), 7.14
(1H, s, H-8), 7.02 (1H, dd, J= 2.3, 1.2 Hz, H-1'), 6.28
(1H, d, J = 9.7 Hz, H-3), 4.27 (3H, s, 5-OCH3); '3C-
NMR (150 MHz, CDCl3) 6: 161.4 (C-2), 158.5 (C-7),
152.9 (C-9), 149.7 (C-5), 144.9 (C-2"), 139.4 (C-4),
112.8 (C-3), 112.7 (C-6), 106.58 (C-10), 105.2 (C-3"),
94.0 (C-8),60.3 (5-OCH3). 5 3CHk NMR Hdixt e,
ZA WL E T B

& 23: Ak, T DMSO. HR-ESI-
MS m/z: 298.096 8 [M+H]*, 737N CiiHisN50:S.
IH-NMR (600 MHz, DMSO-ds) d: 8.36 (1H,s, H-8),
8.16 (1H, s, H-2), 7.29 (2H, s, -NH>), 5.90 (1H, d, J =
5.7 Hz, H-1"), 4.75 (1H, t, J = 5.4 Hz, H-2'), 4.15 (1H,
t,J=4.4 Hz, H-3"), 4.03 (1H, td, J= 6.3, 3.7 Hz, H-4"),
2.88 (1H, dd, J=13.9, 5.9 Hz, H-5"), 2.79 (1H, dd, J =
13.9, 7.0 Hz, H-5"), 2.06 (3H, d, J = 1.0 Hz, -SCH3);
BC-NMR (150 MHz, DMSO-ds) d: 156.1 (C-6), 152.7
(C-3), 149.5 (C-4), 139.8 (C-8), 119.1 (C-5), 87.3 (C-
1), 83.7 (C-4"), 72.6 (C-2', 3"), 36.1 (C-5"), 15.6 (C-7").
5wk B, ZhAEMEEN
methylthioadenosine

WEY 24: BHEAWMRY), BT HE. HR-ESI-
MS m/z 127.039 1 [M+H]", 4> ¥ N CéHsO3. 'H-
NMR (500 MHz, CD;0D) §: 9.55 (1H, s, 2-CHO), 7.40
(1H, d, J=3.5 Hz, H-3), 6.60 (1H, d, J= 3.5 Hz, H-4),
4.63 (2H, s, H-6); 13C-NMR (125 MHz, CD;OD) §:
179.4 (2-CHO), 163.2 (C-5), 153.9 (C-2), 124.8 (C-3),
110.9 (C-4), 57.6 (C-6). 5 CHRELHE X LU, ZAb &
V% e N 5-55 FIL MRS .

A 25: EEMRY), BT & H . HR-
ESI-MS m/z295.226 8 M+H]", 43 F A Ci1sH3003.
IH-NMR (500 MHz, CDCl3) d: 7.13 (1H, m, H-10),
6.18 (2H, m, H-8, 9), 6.07 (1H, d, J = 15.5 Hz, H-11),
2.53 (2H, t,J=7.4 Hz, H-13), 2.34 2H, t, J= 7.5 Hz,
H-2), 2.17 (2H, q, J = 7.1 Hz, H-7), 1.62 (4H, m, H-3,
14), 1.44 (2H, m, H-15), 1.31 (10H, m, H-4~6, 16, 17),
0.89 (3H, s, H-18); '3C-NMR (125 MHz, CDCl3) §:
201.3 (C-12), 178.5 (C-1), 145.9 (C-8), 143.2 (C-10),
129.0 (C-9), 128.0 (C-11), 40.6 (C-13), 33.9 (C-2), 33.3
(C-7), 31.5 (C-16), 29.2 (C-5), 29.2 (C-6), 29.0 (C-4),
28.5 (C-15), 24.8 (C-14), 24.5 (C-3), 22.6 (C-17), 14.1
(C-18). 53CHR NMR Hdfaxf LB, Zib &M% E N
rabdosia acids B,

3.2 MRTEMIFIELER

B id CCK-8 sLimill vEikh &4 1~25 Xt
RAW264.7 4iia il 551k, 45 R G 1622 F1
25 A RAEYE & D. LAY 1~25 XA
Griess VEMIE NO i 2 KPPl 4k S BT 0%
P, EREW, BRAEW 21, 234, HEMEY
oA RIS EE (B2, (EWS8. 9
(1) 1Cso {E 5> M 6.95. 6.46 pmol/L.
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F1 LAY 1~25 WEEEY
Table 1 Cytotoxicity of compounds 1—25

wEY AT/ % aEw AT/ %
1 103.52+2.40™" 14 93.13+3.90"
2 91.20+1.13" 15 107.10+3.23
3 90.25+2.75" 16 69.00+1.15"
4 83.66+4.28"" 17 110.68+2.06™"
5 103.98+4.83 18 88.281+4.06™"
6 105.96 +-3.68 19 92.46+1.92"
7 92.894+2.23 20 88.53+2.42""
8 100.30+1.90 21 99.91+2.98
9 96.50+2.68 22 75.51+1.49"
10 85.924+5.34" 23 107.42+0.60"
11 86.35+0.93"" 24 97.79+1.96
12 86.87+3.62"" 25 73.98+3.05"™
13 86.86+1.62"" Xt 100.00+-0.15
ExHRA LS "P<0.05 "P<0.01 ""P<0.001.
"P<0.05 "P<0.01 "P<0.001 vs control group.
R2 UEVIMRELER
Table 2 Anti-inflammatory activity results of compounds
ey NO 1 2 /% HEY NO 1 % /%
FLTE N 95.08+0.08 12 18.10+6.17"
1 9.84+4.09™ 13 14.16+9.86™"
2 35.96+4.21"" 14 18.55+5.70""
3 14.39£5.53" 15 3.0642.06™"
4 14.84+£3.97 17 2155+1.81"
5 36.464+3.99"" 18 19.28+11.98"
6 41.86+4.19™ 19 31.2245.35"
7 72.47+8.05™ 20 1.51+11.97"
8 89.52+0.59 21 -0.21£6.61""
9 86.641+6.96 23 -16.18 £5.33™"
10 19.66£1.31"" 24 18.11+6.39"
11 35.54+7.85""
SRR T P<0.001.
“*P <0.001 vs control group.

4 e

AHIF TN B T 70% BB A AT
T RGBT . Li a2 Rl B
RILGEEZREILIR . RS ET7%, Bt
T 25 MUED, BRRN R KITAEY. &
BAEWS. b, tbEW 1. 6~9. 13, 15. 16.
18, 19, 23 AE XN FTH T4 552, X—RKIMit
— B FEE T %AW B . (i
W51, AWFFtEE Griess EA AL & 40%F LPS
751 RAW264.7 ELVEZNHL NO A 3 7 A,
PLVPAR ARSI 28 38 M o 45 SRR B, 7E 50 pmol/L ¥

R, 4 &9 8. 9 RILH B2 11 NO ilig ok,
ICso fH 205 6.95. 6.46 ymol/L, &7 TR HIBT
R T1 . AR TCHBIRIE T A 8. 9 TENHTERTE
HHEBENPUIIEERY, R T HIE R .
W LAEAMURA T 0 T3 2530 BRI,
N R T IR S T o A AL 7 5 R
A UL SR 12 € BEIR T R P A DG it T
BB E AR YRR T A
RBFR FAGEAFAREEFGF R

SE
[ HEBEEG D EEYERER S P EEDS M)
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