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wEH, fadE, KA, HKAER, MK, x| T, KU
(IHHEHRAZE, LT &5 330004)

WE: BR WIS IR T R AL i MR RG E, FiE SRR . ODS Bl # HPLC #4773 854l
b, MR B AV T P B S E IR S W A5 . R CCK-8 IR ik, &R M resi33) 16 e
EYr, 5 0 % %€ N kaempferin-3-0-B-D-rutinoside (1) ., eleutheroside B (2) . di-O-methylcrenatin (3), 1- ( B-D-
ribofuranosyl) -1H-1, 2, 4-triazone (4) . 3-hydroxy-2 {4- [ (1E) -3-hydroxy-prop-1-en-1-yl] -2-methoxyphenoxy| propyl-
B-D-glucopyranoside (5) . byzantionosides A (6) . 3B-hydroxy-B-ionone-3-0-B-D-glucopyranoside (7) . icariside By (8) . 1-
methyl-1, 2, 3, 4-tetrahydro-f-carboline-3-carboxylic acid (9) . pubeside C (10) ., ent-2B, 15, 16, 19-tetrahydroxypimar-
8 (14) -en-19-0-B-glucopyranoside ( 11 ). B-D-glucopyranosyl-ent-2-oxo-15, 16-dihydroxypimar-8 ( 14 ) -en-19-oiclate
(12) . pubeside D (13) . corchoionoside C (14) . tachioside (15) . leonuriside A (16), k&% 1~8, 11 ~12 XF H Ji
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Chemical constituents from the rn-butanol fraction of Siegesbeckia glabrescens
and their anti-tumor activity ( II )

ZENG Hong-ling HE Hong-xia,  SONG Da-gang, = CHEN Jin-feng, = BU Ming-ge,  LIU Hua" ,

CHEN Zhong-wen "
(Jiangxi University of Chinese Medicine, Nanchang 330004, China)

ABSTRACT: AIM To study the chemical constituents from the n-butanol fraction of Siegesbeckia glabrescens M.
and their anti-tumor activity. METHODS  Separation and purification were performed using silica gel, ODS and
preparative HPLC, then the structures of obtained compounds were identified by physicochemical properties and
spectral data. The anti-tumor activity was evaluated by CCK-8 assay. RESULTS Sixteen compounds were isolated
and identified as kaempferin-3-0-B-D-rutinoside (1), eleutheroside B (2), di-O-methylcrenatin (3), 1- (B-D-
ribofuranosyl) -1H-1, 2, 4-triazone (4), 3-hydroxy-2 {4- [ (1E) -3-hydr-oxy-prop-l-en-1-yl] -2-methoxy-
phenoxy | propyl-B-D-glucopyranoside ( 5 ), byzantionosides A ( 6 ), 3B-hydroxy-B-ionone-3-0-3-D-
glucopyranoside (7), icariside By (8), 1-methyl-1, 2, 3, 4- tetrahydro-B-carboline-3-carboxylic acid (9),
pubeside C (10), ent-2B, 15, 16, 19-tetrahydroxypimar-8 ( 14) -en-19-O-B- glucopyranoside (11), B-D-
elucopyranosyl- ent-2-oxo-15, 16-dihydroxypimar-8 ( 14 ) -en-19-oic-late ( 12') , pubeside D ( 13),
corchoionoside C (14) , tachioside (15), leonuriside A (16). Inhibition rates of compounds 1-8 and 11-12
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against HGC-27 gastric cancer cells were 7. 41% —39. 95% . Among them, compound 2 had the strongest inhibitory
activity , and the inhibition rate was (39.95+1. 123)%. CONCLUSION Compounds 2—16 are first isolated from
S. glabrescens, and 14 is isolated from the Siegesbeckia genus for the first time. Compounds 1-8 and 11-12 have

certain anti-tumor activity.
KEY WORDS: Siegesbeckia glabrescens M.

identification; anti-tumor activity

5 %5 B Siegesbeckiae Herba 1F N3 EAL S 2541,
HAH R, FICHT . Mot Joil R
JAPI A W & RA R 2020 AERE (I
2Ly IHEIC R 55 Siegesbeckia orientalis L. . JFAE
5% S. pubescens M. M EXE5: 3 S. glabrescens M.
AR =R E A R = AU,
(EHACH WM AFAE 3 2 5, JUH R BAAR R [R 25
5 7 R T e R A AR 1 24 FH R U

AR AR BoR, S miyh oA FEn
iR Ay, B RENIRY | Rkt
PUIEE O A 2 R AE L R ) N A A
TR R SR FRAL AL 2 0T AT R G
270 ARG B 95% SR R IE T
BEAROLEAT Ry s AL, JER B BRI B Y
PEATHUMIRE IR RO SE, DAE— 2 s B S
ez iy, B2 Bk, Sy HAR T R
FHARHERD AR
1 ##

Lichrospher C 45 (4354 (30 mmx250 mm,
10 wm ), Waters 1525 il £ /&5 20 W& A & 3% 13
Waters 2695 Alliance Separations Module = %8 % AH {4,
AL (5 E Waters 23 F) ) 3 Inova-600 # 5 #% 5 3t
PRIEIE AL (€ Varian 23 7)) ; AB Triple Quad™
4500 %A% (6 AB SCIEX A #]); WFH-203
(ZF-1s) = HIEAM A i PHRE 2R 45 8 A6 T
A BRAF) ;s AE100 L F 501 RF (T2
—, T AR -FE R 2 AW ) 5 SHE-DC fEFF K E
2R ORI TRA RN A 5 GZX-9140MBF
RN ( FEEIRSEARA T ) 5 RE-
52 gk 2 AL (SR A AR ) 5 1420-A
R G 2B (T8 R WAL 30 = AR IT R A PR
)y HEE (Laddbig s A RAR);
W ( BEER R A IR AR ) 5 HH-S2 ZKif
B (LT PR ARTAEA A ), ODS (50
pm, HAYMCAH]); B (200, 300 H, %5
AL TAHMRAR) . CCK-8 iF] (KREECHY
FARGIRAF) 5 RPMI-1640 HiFR3E | FRGUR LTS |

n-butanol fraction;

chemical constituents; isolation and

JRE I, PBS Z2 bl (LAt R FERHAT R
Al), HEE (ke PHpRsanfb T A BR A FIA B
oAl AROREEK (BN EERS TGS BR A A ) 5
A3 4Bl

29T 2017 4 10 AR BILPG T BE2 R4 R
Pel, F VLD B 2 Ko i JE R S e A R 5
YY) B 5% & Siegesbeckia glabrescens M. HYJHiL 5B
4y, SEIFFRA (45 2Y-20171014) {347 TULPE
B2 KA 22 Bebn A 2
2 EBRSHE

BT BARS 255 5 kg, BA%, 1F 20 HF,
TA 95% L BEZIRIRAE 3 WK, K7 d, AIFHRI
W, WARTERIRE 401.5 g, BEMA 5 ERKE
B, R A e, —E Pk, RO, IE TR
A, FMIERIFEI3~4 K, FIR2 L, 154FKIR
AL, I TR, (98.2 g) SREMCHEANES, LT
S BE-TEE (8:2~0: 1) BEEWRM, TLC KR
HIFMELLSY, BmAAE 13 N5 (A~M)

B 53 4 fk AT (i o 2, DL A T - B
(30: 1~0: 1) BREEVEML, PFAHUsr48 TLC Frif
AIF, 5E 10 45 (B1~B10), BS £ 0DS
e, DIHIEE-K (1:9~10:0) BREEPEME, 15
#| B5-1~ B5-6, B5-5 £ 2f4il & HPLC (A % K
220 nm) 43E, DIHEE-K (25 :75~65:35)
FEVERE, SEMEEY 6 (2.5 mg, t,=57.2 min) |
7 (2.6 mg, t,=60.0 min) F1 8 (5.2 mg, t, =
63.2 min) , B6 £ ODS #4385, DIFEE-IK (1 : 9~
10:0) BEEEVERL, 193] B6-1~B6-7, B6-4 £:2f il
# HPLC (K% K 210 nm) 4lifk, LA EE-K
(15 :85~65:35) BEEPEN, HEtEY 14
(6.5 mg, t,=55.7 min), B7 % ODS #4385, LA
HEE-K (1:9~10:0) BEEEPEME, 5% B7-1~
B7-5, B7-2 &2l %5 HPLC (%% £ 210 nm)
aifh,, IFEE-K (10 : 90~ 15 : 85) LR,
BEEAEY 15 (1.4 mg, 1, =13.5 min) #l 16
(3.9 mg, 1,=34.9 min), B8 % ODS k:4355, LA
FEE-K (1:9~10:0) WM, 5% B8-1~
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B8-6, B8-2 £ HPLC (A&l 210 nm) #iifk,
DAFEE-ZK (25 2 75~65 = 35) BB, 1531k
A¥ 2 (4.0 mg, t,=15.4 min); B8-3 £ HPLC
(K 210 nm) 4385, DAFPEEZK (25 75+~
65 :35) BREEVEML, MELEY 3 (4.5 mg, 1=
12.9 min) , B9 £ ODS #4385, DIFFEE-IK (1 : 9~
100 0) #6BEVERE, 5 %] B9-1 ~ B9-7, B9-5 &
HPLC (¥ W 3 K 210 nm) 44k, DL EE-/K
(17 : 83~27 :73) FREEVENL, HEMLEW 4 (2.0
mg, t,=13.9 min) 5 (3.7 mg, t;=72.1 min)

C Hor A rE A Ak oy 85, DLW be-H B
(30 :1~0: 1) BREEPEME, FRAR 344 TLC Kl
I, BE 9 NS (C1~C9), C4 &2l &
HPLC (4 W 9% K 210 nm) 4% 85, DL EEoK
(40 : 60~70 : 30) BEEEVERL, HEMLAEW L (3.5
mg, 1,=25.4 min), C5 &%l HPLC (A&l
£ 235 nm) g5, DLHEE-K (50 @ 50~60 @ 40)
BEEEVENL, S BMLA Y 12 (5.5 mg, 1, =13.5
min) 113 (10.0 mg, 7,=31.8 min), C6 £l
% HPLC (K% 215 nm) 4385, DL oK
(40 : 60~80 : 20) BREVEML, MHEELEW9 (3.0
mg, t;=4.4 min), 10 (8.7 mg, t; =37.6 min)
11 (7.3 mg, 1, =43.0 min), FH% HPLC 1)
R E A 3 mL/min,
3 £HETE

a1, IRBEEH A, ESI-MS m/z; 593.1
[M-H] ,'"H-NMR (600 MHz, CD,0D) &: 8.09
(2H, d, J=8.9 Hz, H-2', 6'), 6.91 (2H, d, J=
8.9 Hz, H-3', 5'), 6.42 (1H, d, J=2.1 Hz, H-
8), 6.23 (1H, d, J=2.0 Hz, H-6), 5.14 (1H,
d, J=7.3 Hz, Glec H-1), 4.53 (1H, s, Rha H-1),
3.85~3.24 (10H, m, sugar protons), 1.14 (3H,
d, J=6.2 Hz, Rha H-6);" C-NMR (150 MHz,
CD,0D) &; 177.9 (C-4), 165.3 (C-7), 161.6
(C-5), 160.1 (C-4"), 157.9 (C-9), 157.2 (C-
2), 134.1 (C-3), 131.0 (C-2', 6'), 121.4 (C-
1), 114.7 (C-3', 5'), 104.1 (C-10), 103.2
(C-1-Gle), 101.0 (C-1-Rha), 98.8 (C-6), 93.6
(C-8), 76.7 (C-3-Gle), 75.8 (C-5-Clc), 74.4
(C-2-Gle), 72.5 (C-4-Rha), 70.9 ( C-3-Rha),
70.7 ( C-2-Rha), 70.0 ( C-4-Glc), 68.3 ( C-5-
Rha), 67.2 (C-6-Glc), 16.5 (C-6-Rha), LI %
P ek [11] Ml AR -, MEEN
kaempferol-3-0-B-D-rutinoside,,
474

k&Y 2. BG4S, ESI-MS m/z:; 373.3
[M+H]*,'H-NMR (600 MHz, CD,0D) §: 6.77
(2H, s, H-3, 5), 6.57 (1H, d, J=15.8 Hz, H-
7), 6.35 (1H, dt, J=15.8, 5.6 Hz, H-8), 4.24
(2H, dd, J=5.7, 1.6 Hz, H-9), 3.88 (6H, s, 2,
6-OCH,), 3.80 (1H, d, J=9.5 Hz, H-1'), 3.70~
3.41 (6H, m, H-2" ~6');"” C-NMR (150 MHz,
CD,0D) 6: 152.9 (C-2, 6), 134.5 (C-1), 133.7
(C-4), 129.9 (C-8), 128.6 (C-7), 104.0 (C-3,
5), 103.9 (C-1'), 77.0 (C-2"), 76.4 (C-3"),
74.3 (C-5"), 69.9 (C-4"), 62.2 (C-9), 61.2 (C-
6'),55.6 (2, 6-OCH,), L %45 3CHk [12]
OB FEAR—2L, B E N eleutheroside B,

K& 3. AEIXER K, ESI-MS m/z.
355.2 [M+Na]*,"H-NMR (600 MHz, CD,0D) &;
6.73 (2H, s, H-3, 5), 4.86 (1H, d, J=7.6 Hz,
H-1'), 4.57 (2H, s, H-7), 3.87 (6H, s, 2, 6-
OCH,), 3.79 (1H, dd, J=12.0, 2.5 Hz, H-6'a),
3.68 (1H, dd, J=12.0, 5.2 Hz, H-6'b), 3.50
(1H, ddd, J=7.7, 6.8, 2.7 Hz, H-2"), 3.45~
3.41 (2H, m, H-3', 4'), 3.22 (1H, ddt, J=7.5,
5.2, 2.5 Hz, H-5");"C-NMR (150 MHz, CD,0D)
5: 152.8 (C-2, 6), 138.3 (C-4), 133.9 (C-1),
104.2 (C-3, 5), 104.0 (C-1"), 76.9 (C-2'),
76.4 (C-3"), 74.3 (C-4"), 69.9 (C-5'), 63.7 (C-
7),61.2 (C-6"), 55.6 (2, 6-OCH,), LI F¥¥i5
SCHR [ 13] B A — B, ¥ E N di-0-
methylcrenatin ,

a4, BRI AR, ESI-MS m/z; 224.1
[M+Na]*,'H-NMR (600 MHz, CD,0D) §. 8.33
(1H, s, H-4), 8.20 (1H, s, H-2), 5.98 (1H, d,
J=6.4Hz, H-1"),4.76 (1H, dd, J=6.4, 5.1 Hz,
H-3'), 4.34 (1H, dd, J=5.1, 2.6 Hz, H-4"),
4.19 (1H, q, J=2.6 Hz, H-2"), 3.90 (1H, dd,
J=12.5,2.5 Hz, H-5'a), 3.77 (1H, dd, J=12.5,
2.7 Hz, H-5'b) ;" C-NMR (150 MHz, CD,0D) &
140.6 (C-3), 152.1 (C-5), 89.0 (C-1'), 86.8
(C-4"),74.1 (C-2"), 71.3 (C-3"), 62.1 (C-5"),
DL EEdR 550k [14] iEEEA -3, WEaEh
1- (B-D-ribofuranosyl) -1H-1, 2, 4-triazone,

&Y s, A AIHIR, ESI-MS m/z; 439.2
[M+Na]*,"H-NMR (600 MHz, CD,0D) &; 7.09
(1H, d, J=5.4 Hz, H-6'), 7.08 (1H, s, H-3"),
6.96 (1H, dd, J=8.3, 2.0 Hz, H-5'), 6.56 (1H,
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dt, J=15.8, 1.6 Hz, H-7"), 6.29 (1H, dt, J=
15.9, 5.8 Hz, H-8'), 4.44 (1H, p, J=5.1 Hz,
H-2), 4.35 (1H, d, J=7.8 Hz, H-1"), 4.23 (2H,
dd, J=5.8, 1.6 Hz, H9"), 4.13 (1H, dd, J=
10.8, 5.4 Hz, H-3a), 3.88 (3H, s, 2'-OCH,),
3.87 (1H, d, J=1.8 Hz, H-3b), 3.87~3.84 (2H,
m, H-6"), 3.82 (2H, dd, J=12.2, 4.8 Hz, H-1),
3.38~3.35 (1H, m, H-5"), 3.32~3.27 (2H, m,
H-3", 4"), 3.22 (1H, dd, J=9.2, 7.8 Hz, H-
2");”C-NMR (150 MHz, CD,0D) &: 150.6 (C-
2'), 146.8 (C-1"), 132.0 (C-4"), 130.0 (C-7"),
127.3 (C-8"), 119.3 (C-5"), 117.4 (C-6"), 110.0
(C-3"), 110.0 (C-3"), 103.3 (C-1"), 79.6 (C-
2),76.6 (C-5"),73.7 (C-2"),70.2 (C-4"), 67.7
(C-3), 62.3 (C-1), 61.4 (C-9"), 60.6 (C-6"),
55.1 (C-10"), VI & 530k [15] B HA—
B, i % E N 3-hydroxy-2 | 4- [ (1E) -3-
hydroxyprop-1-en-1-yl ] -2-methoxy-phenoxy | propyl-
B-D-glucopyranoside

L&Y 6. Gk AR, ESI-MS m/z: 393.6
[M+Na]*,'"H-NMR (600 MHz, CD,0D) §: 6.69
(1H, dd, J=15.8, 10.2 Hz, H-7), 6.14 (1H, d,
J=15.8 Hz, H-8), 5.76 (1H, dt, J=3.1, 1.5 Hz,
H-4),4.41 (1H, d, J=7.8 Hz, H-1"), 4.40~4. 36
(IH, m, H-3), 3.91 (1H, d, J=2.0 Hz, H-6"a),
3.72~3.69 (1H, m, H-6'b), 3.17 (1H, dd, J=
9.1, 7.8 Hz, H-2"), 2.59 (1H, d, J=10.1 Hz, H-
6), 2.28 (3H, s, H-10), 1.86 (1H, dd, J=13.6,
5.8 Hz, H-2b), 1.65 (3H, s, H-13), 1.34 (1H,
d, J=6.8 Hz, H-2a), 1.06 (3H, s, H-12), 0.93
(3H, s, H-11);”C-NMR (150 MHz, CD,0D) §:
199.4 (C-9), 148.3 (C-7), 135.3 (C-5), 133.0
(C-8), 124.5 (C-4), 101.7 (C-1"), 76.8 (C-5"),
76.5 (C-3"), 73.7 (C-2"), 72.5 (C-3), 70.3 (C-
4"y, 61.4 (C-6"), 54.4 (C-6), 39.3 (C-2), 33.1
(C-1),28.2 (C-11), 25.6 (C-10), 23.9 (C-12),
21.4 (C-13), KLEEAR 5300k [16] b HEA—
F, WERE N byzantionosides A,

e ¥ 7. AEILEEB AR, ESI-MS m/z:
393.6 [M+Na]",'H-NMR (600 MHz, CD,0D) §:
7.35 (1H, d, J=16.4 Hz, H-7), 6. 15 (1H, d, J=
16.4 Hz, H-8), 4.46 (1H, d, J=7.8 Hz, H-1"),
4.17~4.13 (1H, m, H-3), 3.90 (1H, d, J=2.1
Hz, H-6'a), 3.70 (1H, d, J=5.2 Hz, H-6'b),

3.18 (1H, dd, J=9.2, 7.8 Hz, H-2"), 2.58 (1H,
dd, J=17.8, 6.2 Hz, H-4a), 2.32 (3H, s, H-
10), 2.21~2.17 (1H, m, H-4b), 1.82 (3H, s, H-
13), 1.17 (3H, s, H-12), 1.14 (3H, s, H-11);
"C-NMR (150 MHz, CD,0D) §: 199.5 (C-9),
143.0 (C-7), 135.7 (C-8), 132.6 (C-6), 131.8
(C-5), 101.1 (C-1"), 76.7 (C-3"), 76.5 (C-5"),
73.7 (C-2"), 71.1 (C-3), 70.3 (C-4"), 63.0 (C-
6'),45.9 (C-2), 39.0 (C4), 36.3 (C-1), 29.1
(C-11), 27.3 (C-12), 25.8 (C-10), 20.3 (C-
13), Db#diESScmk [17] MEFEA B, B
FE M 3B-hydroxy-B-ionone-3-0-B-D-glucopyranoside ,
a8 HETEL AR, ESIMS m/z:
371.0 [M-H] ,'H-NMR (600 MHz, CD,0D) §:
4.44 (1H, d, J=7.8 Hz, H-1"), 4.10~4.04 (1H,
m, H-3),3.91~3.86 (1H, m, H-6"a), 3.69 (1H,
dd, /j=11.9, 5.2 Hz, H-6'b), 3.37 (1H, t, J=8.7
Hz, H-3"), 3.32~3.28 (2H, m, H-2", 4"), 3.17
(1H, dd, J=9.2, 7.8 Hz, H-5"), 2.56 (1H, ddd,
J=9.9,6.2, 3.4 Hz, H4a), 2.39~2.30 (2H, m,
H-8), 2.22 (1H, ddd, J=13.9, 9.7, 6.6 Hz, H-
4b), 2.16 (3H, s, H-10), 2.04 (1H, dd, J=
16.5, 9.7 Hz, H-7a), 1.87 (1H, ddd, J=12.3,
3.6, 2.1 Hz, H-2b), 1.79~1.73 (1H, m, H-7b) ,
1.64 (3H, s, H-13), 1.34 (1H, d, J=6.9 Hz, H-
2a), 1.07 (3H, s, H-12), 1.06 (3H, s, H-11);
“C-NMR (150 MHz, CD,0D) &: 210.1 (C-9),
136.1 (C-6), 124.7 (C-5), 100.9 (C-1"), 76.7
(C-3"),76.5 (C-5"), 73.8 (C-2"), 71.7 (C-3),
70.2 (C-4"), 61.3 (C-6"), 45.9 (C-2), 43.5 (C-
8),38.3(C4),37.3 (C-1), 28.6 (C-10), 28.3
(C-12), 27.2 (C-11), 21.5 (C-7), 18.5 (C-13),
PAEEEE S53CH (18] ol FEA —2, BUEEN

icariside By,
ka9 9. HEKOK, ESI-MS m/z: 231.1
[M+H]*,'"H-NMR (600 MHz, CH,OD) §: 7.47
(1H, d, J=7.9 Hz, H-5), 7.34 (1H, d, J=8.1
Hz, H-8), 7.16~7.10 (1H, m, H-7), 7.04 (1H,
t, J=7.4 Hz, H-6), 4.68 (1H, d, J=6.9 Hz, H-
1), 3.94 (1H, dd, J=12.1, 5.0 Hz, H-3), 3.43
(1H, ddd, J=16.3, 5.0, 1.5 Hz, H-4a), 3.01
(1H, ddd, Jj=16.3, 12.1, 2.5 Hz, H-4), 1.74
(3H, d, J=6.7 Hz, H-10);"” C-NMR (150 MHz,
CH,0D) §: 172.6 (C-11), 137.2 (C-8a), 130.3
475
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(C-9a), 126.2 (C-4b), 121.8 (C-7), 119.1 (C-
6), 117.7 (C-5), 110.9 (C-8), 106.5 (C-4a),
58.4 (C-3), 49.7 (C-1), 23.1 (C-4), 15.9 (C-
10) . P EEGE S SCk [19] MRIEHRA—F, #HE
€ N 1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-
carboxylic acid,

AP 10 RE AR, ESI-MS m/z: 517.3
[M+Na]*,'"H-NMR (600 MHz, CD,0D) §: 5.43
(1H, d, J=8.1 Hz, H-1'), 5.18 (1H, d, J=2.0
Hz, H-14), 4.10 ~4.01 (2H, m, H-6"), 3.83
(2H, ddd, J=29.7, 12.0, 1.9 Hz, H-3', 4"),
3.70~3.64 (2H, m, H-16a, 16b), 3.52 (1H,
ddd, /=8.0, 5.4, 2.4 Hz, H-2"), 3.39 ~3.31
(2H, m, H-5", 15), 2.43 (1H, ddd, J=12.6,
4.0, 2.1 Hz, H-5), 2.30 (2H, dddd, J=13.8,
10.8, 5.1, 3.0 Hz, H-2), 2.05~1.94 (2H, m, H-
1),2.05~1.94 (2H, m, H-3), 1.92~1.66 (2H,
m, H-6), 1.92~1.66 (2H, m, H-7), 1.59 (1H,
id, /=9.7, 8.8, 3.7 Hz, H-9), 1.59 (2H, d, J=
9.7, 8.8, 3.7Hz, H-11), 1.30 (3H, s, 18-CH,),
0.83 (3H, s, 17-CH;), 0.71 (3H, s, 20-CH;);
"C-NMR (150 MHz, CD,0D) 8. 176.0 (C-19),
137.8 (C-8), 128.5 (C-14), 94.3 (C-1"), 78.6
(C-5"), 77.4 (C-3"),77.1 (C-15), 72.6 (C-2"),
69.7 (C-4"), 63.8 (C-16), 62.9 (C-6"), 55.6
(C-5), 50.1 (C-9), 46.1 (C-4), 39.9 (C-1),
39.4 (C-10), 37.1 (C-3), 37.0 (C-13), 36.3 (C-
7), 31.8 (C-12), 27.8 (C-18), 23.6 (C-17),
21.6 (C-6), 18.8 (C-2), 18.2 (C-11), 14.1 (C-
20), VL EBIESSCHER [20] A —8,
FE M pubeside C,

AW 11 REEAMAR, ESI-MS m/z: 439.2
[M-CH (OH) CH,0H]",'H-NMR ( 600 MHz,
CD,0D) &; 5.19 (1H, s, H-14), 4.20 (1H, d,
J=7.8 Hz, H-1"), 4.04 (1H, d, /J=9.6 Hz, H-6
b), 3.90~3.81 (2H, m, H-2, 19b), 3.71~3.67
(2H, m, H-6'a, 16b), 3.57 (1H, dd, J=9.0, 2.3
Hz, H-15), 3.47 (1H, dd, J=11.1, 9.0 Hz, H-
16a), 3.37~3.28 (4H, m, H-3b, 5'), 3.25 (1H,
dd, J=15.0, 2.3 Hz, H-3"), 3.19 (1H, dd, J=
9.0, 7.8 Hz, H-2"), 2.31 (2H, dddd, J=18.7,
14.2, 4.2, 2.1 Hz, H-7a), 2.02 (3H, dddd, J=
24.4, 11.5, 6.1, 3.5 Hz, H-1b, 7a, 12b), 1.82
(1IH, t, J=8.4 Hz, H-6b), 1.58 (2H, td, J=
476

10.9, 9.6, 4.0 Hz, H-11), 1.32 (1lH, qd, J=
13.0, 4.4 Hz, H-6a), 1.20 (1H, dd, /=12.8, 2.3
Hz, H-5), 1.09 (3H, s, 18-CH,), 1.06 ~ 1.00
(1IH, m, H-la), 0.97 ~0.88 (2H, m, H-3a,
12a), 0.84 (6H, s, 17, 20-CH;) ;" C-NMR ( 150
MHz, CD,0D) &. 138.0 (C-8), 128.8 (C-14),
103.5 (C-1"), 76.8 (C-5"), 76.4 (C-3"), 76.1
(C-15), 73.9 (C-2"), 72.7 (C-19), 70.2 (C-4"),
63.9 (C-2), 62.9 (C-16), 61.3 (C-6"), 55.2 (C-
5),51.1 (C-9), 48.1 (C-1), 44.1 (C-3), 39.4
(C-4), 39.2 (C-10), 37.1 (C-7), 36.0 (C-12),
31.8 (C-13), 27.0 (C-6), 21.9 (C-17), 21.7 (C-
18), 18.3 (C-11), 16.0 (C-20), LA F¥udE 5 ik
[21] REFEA—F, HEEER ent-28, 15, 16, 19-
tetrahydroxypimar-8 (14) -en-19-0-B-glucopyranoside,
&Y 12: FEB K, ESIMS m/z: 535.3
[M+Na]*,'"H-NMR (600 MHz, CD,0D) §: 5.26
(1H, s, H-14), 5.40 (1H, d, J=7.9 Hz, H-1"),
3.81 (1H, dd, J=12.1, 2.0 Hz, H-16a), 3.68
(IH, t, J=3.6 Hz, H-19a), 3.66 (1H, dd, J=
4.7, 3.4 Hz, H-19b), 3.53 (1H, dd, J=8.9, 2.3
Hz, H-15), 3.46 (1H, dd, J=11.0, 8.9 Hz, H-6'
b), 3.41~3.34 (4H, m, H-2'~5"), 2.81 (1H,
dd, J=14.0, 1.7 Hz, H-12b), 2.39~2.35 (1H,
m, H-la), 2.39~2.35 (2H, m, H-3), 2.39~2.35
(m, H-5), 2.39~2.35 (m, 1H-7a), 2.16~2.09
(m, 1H-7b), 2.09~2.02 (m, 2H-11), 2.00 (1H,
dd, J=12.4, 2.4 Hz, H-1b), 2.00 (1H, dd, J=
12.4, 2.4 Hz, H-16b), 1.88 (1H, qd, J=13.1,
4.3 Hz, H9), 1.57 (2H, dddd, Jj=17.0, 13.9,
9.5, 5.6 Hz, H-6), 1.43 (3H, s, H-18), 0.98
(1H, «d, J=12.7, 4.2 Hz, H-12a), 0.87 (3H, s,
H-17), 0.76 (3H, s, H-20) ;" C-NMR (150 MHz,
CD,0D) 6. 210.9 (C-2), 175.1 (C-19), 137.2
(C-8), 129.1 (C-14), 94.7 (C-1"), 77.4 (C-5"),
77.0 (C-3"),76.2 (C-15), 72.4 (C-2"), 69.6 (C-
4"),62.9 (C-16), 60.9 (C-6"), 54.4 (C-5), 53.1
(C-1), 50.3 (C-3), 49.7 (C-9), 43.2 (C4),
43.2 (C-10), 37.1 (C-13), 35.6 (C-7), 31.5 (C-
12), 26.8 (C-18), 23.4 (C-6), 21.5 (C-17), 18.0
(C-11), 13.7 (C-20), DL F%ds 53wk [22] il
HAR—F, WL N B-D-glucopyranosyl-ent- 2-oxo-
15, 16-dihydroxypimar-8 (14) -en-19-oiclate,
K& % 13 HERK, ESI-MS m/z: 499.6
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[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 5.27
(1H, q, J=1.7 Hz, H-14), 4.19 (1H, d, J=7.8
Hz, H-1'), 3.90~3.85 (2H, m, H-3', 4'), 3.71 ~
3.65 (2H, m, H-16), 3.55 (1H, dd, J=8.9, 2.3
Hz, H-15), 3.47 (1H, dd, J=11.1, 8.9 Hz, H-6'
b), 3.37~3.30 (2H, m, H-2', 5"), 3.27~3.25
(1H, m, H-19b), 3.17 (1H, dd, J=9.2, 7.7 Hz,
H-19a), 2.66 (1H, dd, J=13.3, 2.3 Hz, H-12b) ,
2.43 (1H, d, J=12.8 Hz, H-3), 2.36 (1H, ddd,
J=14.1,4.5,2.0 Hz, H-7a), 2.30 (2H, dd, J=
12.8, 2.1 Hz, H-1), 2.10 (1H, t, J=8.4 Hz, H-
5), 2.02 (1H, dd, J=13.6, 3.9 Hz, H-7b),
1.89~1.85 (1H, m, H-11a), 1.85~1.81 (1H, m,
H-9), 1.62~1.44 (1H, m, H-6a), 1.62~1.44
(1H, m, H-11b), 1.19 (3H, s, H-17), 0.98
(1H, td, J=12.7, 4.5 Hz, H-12a), 0.87 (3H, s,
H-18), 0.86 (3H, s, H-20) ;*C-NMR (150 MHz,
CD,0D) &; 214.7 (C-2), 137.3 (C-8), 129.3 (C-
14), 103.6 (C-1"), 76.5 (C-5"), 76.4 (C-3"),
76.2 (C-15), 73.8 (C-2'), 72.8 (C-19), 70.3
(C-4"), 62.9 (C-16), 61.5 (C-6"), 54.5 (C-5),
53.1 (C-1), 50.5 (C-3), 50.0 (C-9), 43.5 (C-
4), 43.4 (C-10), 37.2 (C-13), 35.5 (C-7), 31.6
(C-12), 27.0 (C-18), 22.3 (C-17), 21.6 (C-6),
18.2 (C-11), 15.0 (C-20). DL I % 5 ik
[20] fRIEFEA L, BEEE R pubeside D,
&Y 14, HEK AR, ESI-MS m/z: 385.2
[M-H] .'H-NMR (600 MHz, CD,0D) §: 5.97
(1H, dd, J=15.6, 0.9 Hz, H-7), 5.87 (1H, q,
J=1.3 Hz, H-4), 5.73 (1H, dd, J=15.6, 7.3 Hz,
H-8), 4.53 (1H, t, J=6.6, 5.6 Hz, H-9), 4.27
(1H, d, J=7.9 Hz, H-1"), 3.85 (1H, dd, J=
11.9, 2.3 Hz, H-6'a), 3.63 (1H, dd, J=11.9,
6.2 Hz, H-6'b), 3.30~3.12 (4H, m, H-2'~5"),
2.61 (1H, d, J=17.0 Hz, H-2b), 2.17 (1H, d,
J=16.9 Hz, H-2a), 1.94 (3H, d, J=1.4 Hz, H-
11), 1.29 (3H, d, J=6.5 Hz, H-10), 1.03 (3H,
s, H-12), 1.01 (3H, s, H-13);"” C-NMR (150
MHz, CD,OD) &: 199.9 (C-3), 165.7 (C-5),
132.4 (C-7), 132.3 (C-8), 125.7 (C-4), 99.9
(C-1"), 78.6 (C-6), 77.0 (C-5"), 76.8 (C-3"),
73.5 (C-2"), 73.3 (C-9), 70.3 (C-4"), 61.4 (C-
6'), 49.4 (C-2), 41.0 (C-1), 23.3 (C-13), 22. 1
(C-12), 20.9 (C-10), 18.2 (C-11), DL F¥iR S

mk [23] #iE A — H, MK N
corchoionoside C

k&Y 15, A Ok K, ESI-MS m/z; 325.2
[M+Na]*,'"H-NMR (600 MHz, CD,0D) §: 6.80
(1H, d, J=2.6 Hz, H-3), 6.68 (1H, d, J=8.6
Hz, H-5), 6.58 (1H, dd, J=8.6, 2.7 Hz, H-6),
4.75~4.71 (1H, m, H-1"), 3.89 (1H, dd, J=
11.9, 2.1 Hz, H-6'a), 3.82 (3H, s, -OCH,),
3.68 (1H, dd, J=12.0, 5.7 Hz, H-6'b), 3.46~
3.35 (4H, m, H-2" ~5");” C-NMR (150 MHz,
CD,0D) 6: 151.4 (C-4), 147.8 (C-2), 141.5 (C-
1), 114.5 (C-6), 108.5 (C-5), 102.4 (C-3),
102.3 (C-1'), 76.8 (C-5'), 76.6 (C-3'), 73.4
(C-2"), 70.1 (C-4"), 61.2 (C-6"), 54.9 (C-
OCH,) . VI EH¥s 530wk [24] il SEA —3,
% %8 R tachioside .

&Y 16 HE K AR, ESI-MS m/z; 331.1
[M-H] .'H-NMR (600 MHz, CD,0D) §: 6.12
(2H, s, H-3, 5), 4.66 (1H, d, J=7.2 Hz, H-
1'),3.79 (6H, s, OCH,x2), 3.67 (2H, dd, J=
11.9, 5.1 Hz, H-6'), 3.38~3.46 (4H, m, H-2'~
5');”C-NMR (150 MHz, CD,0OD) &; 154.6 (C-
4),153.3 (C-2, 6), 128.1 (C-1), 104.8 (C-1"),
93.0 (C-3, 5), 76.9 (C-3"), 76.4 (C-5'), 74.3
(C-2"), 69.9 (C-4"), 61.2 (C-6"), 55.3 (C-2x
OCH,) ., Dh %l 5 3Cmk [25] #eiE fA —3,
W% 5 N leonuriside A
4 HIARETE IR

AWFFER A CCK-8 LAl Ab A P Xt B 95 HGC-
27 ARG IR, A 7- 2 HE-10- 5255 5
(SN-38) A by BH P X% B 25 4, BN 0 A4 K )
HGC-27 40ff, WEANM%E £ 1. 0x10°/mL, #&H
F 96 fLb, 4FL 100 wl, EFLEE 3 RS, 78
37 C ., 5% CO, &AM T 5% 24 h, i 40 5 58 3 0
BE ST AL 100 pL 2 10 wmol/L T4k
BRI TR, MTRA RSN A 100 pL % 10%
DMSO Mse 3525, b3 24 b J5, RfLN
A 20 pL 10% CCK-8 %, #OCIFHE 1.5 h, T
450 nm PERAEIE A FLOGEE (OD) {H, T4
(OD g ~ODus g ) 1 x100% , SR WLE 1, it
AL, AEEY 1~8, 11~ 12 R — & 1) H 98
HGC-27 4t 384 G 9 ) 1% M, AR F A fb & 4,
G 2 X HGC-27 4RAE A S5 PRk, $0Hl#

477
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Fig. 1 Inhibition rate of each compound against the
proliferation of HGC-27 cells
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(7). 1, 3-dimyristin (8) ., B-& 8 M (9). angelicol A (10) . irisfloretin (11) . pinoresinol (12) . balanophonin B
(13) . ABREHIR T (2-23%) Ol (14), a7 M EAIRANEE . M 2P . REAATRE . U R
NS5 25, 6.25, 12.5, 12.5 wmol/L, %18 L&YW S, 6. 8. 10~13 J i K MATH & ) h 43 B A5 51,
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Chemical constituents of Peucedanum praeruptorum from Guizhou and their
antibacterial activity

PU Wan-jun'*,  LIN Kai-qin',  ZHANG Ni'*,  JIANG Yan-hua®, LI Jin-yu'?, LI Ke'?,
LIU Han-fei'**,  PAN Wei-dong'"

[ 1. State Key Laboratory of Discovery and Utilization of Functional Components in Traditional Chinese Medicine, School of Pharmaceutical Sciences,
Guizhou Medical University, Guiyang 550014, China; 2. Natural Products Research Center of Guizhou Province, Guiyang 550014, China;
3. Qiancaotang Jinhuang ( Guizhou) Chinese Herbal Medicine Planting Co., Lid., Bijie 553208 ]

ABSTRACT: AIM To study the chemical constituents of Peucedanum praeruptorum Dunn from Guizhou and
their antibacterial activity. METHODS  Separation and purification were performed using silica gel, Sephadex
LH-20, RP-18 reverse phase silica gel, TLC and semi-preparative HPLC, then the structures of obtained

compounds were identified by physicochemical properties and spectral data. The antibacterial activity was
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