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B, W, WAcR, KER, HHEE, FTE

ZTHRAAFREAXRFEAFEZRKEFSZR2-HFHERLRE (BH 650500)

[{#EE] BB SHETTRE S kAo S AR MU IR Al s P EA T oY . 3k 38
i ERABRERH: . Sephadex LH-20 BEHE . HPLC S5 (34 RAHATTRE IR 95% 2Bk HEHL
Y1 1 90% fimE-10% — S P BEIR G AR Ak i - AT 40 88, s ARG R . B
LIAMETE | AN ST XL G Y T o T S, i CCK-8 IR AT AL A Wt iz 4
MOTEPERT e, SR DIRTIRE IR REY) hor B 413 18 ME G, EAKH: salvialoside
A1) | BEAEMEE (2) | KBFER -7-0-B-D- #Hj#hEH (3) . alyssonoside (4) | 8-0O-
CBEILFEHHEE (5) . 5,9—epi—7,8—didehydropens—temoside (6 ) . SHBEKJEF (7) . 1P
felR (8) . WHE MY (9) | compound VI (10) . £33 —B-D- BT (11) | 6,9-epi-8-O-
CERILAEH B (12) . IWMETFFH R (13) | 5.9-epi—phlomiol (14) | phlomiol (15) |
5,9—epi—penstemoside (16) | &M IAIREE-9-O-B-D-4% 1T (17) . ELPHEAZE (18) .
AR (40, 8. 1.6, 0.32. 0.064 ymol/L) fb & ¥ 14, 15, 16 X} HCT-15 4 il A
— & BINRIVE T, BEE 5Pk EE R, SRR i, oAb G 14 09 B vk B A
(5.86+0.77 ) pmol/L. £5i8 compound VI, J&EMHAAREE-9-O-B-D-HZHEH . ELFGAZR (43
LG 10, 17, 18) NiZJEH R EMRAINLEY . EY 1~18 I E RNV
RS . ALEY 14 AT HCT-15 4uisEsy, HA —@ ittt
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[ Abstract]) Objective To study on the chemical constituents and in vitro anti-tumor cell
activity of Phlomoides ambigua. Methods The chemical constituents of Phlomoides ambigua 95%
ethanol aqueous extract and 90% petroleum ether-10% chloroform mixture extract were separated
by positive and reverse phase silica gel columns, Sephadex LH-20 gel columns, HPLC and other
chromatography techniques. The structures of the separated compounds were characterized by nuclear
magnetic resonance, mass spectrometry, infrared spectroscopy, ultraviolet spectroscopy etc, and the
CCK-8 assay was utilized to assess the anti-tumor cell activity of compounds. Results A total 18

compounds were isolated and identified from the extract of Phlomoides ambigua including salvialoside
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A, acteoside, luteolin-7-O-B-D-glucopyranoside, alyssonoside, barlerin, 5,9-epi-7,8-didehydropenstemoside(6),

sesamoside(7), myristic acid(8), daucosterol(9), compound VI(10), ethyl-B-D-glucopyranoside(11), 6,9-epi-8-

O-acetyl shanziside methyl ester(12), shanzhiside methyl ester(13), 5,9-epi-phlomiol(14), phlomiol(15), 5,9-epi-

penstemoside(16), lariciresinol-9-O-B-D-glucopyranoside(17), brazilin(18). Compounds 14, 15 and 16 exhibited
inhibitory effects on HCT-15 at various concentrations (40, 8, 1.6, 0.32, 0.064 umol/L). The inhibition rate

increased with the increasing drug concentration. Among them, compound 14 showed an half maximal inhibitory

concentration of (5.86+0.77) umol/L. Conclusion Compounds 10, 17 and 18 are isolated for the first time in this

genus. Compounds 1~18 are isolated from Phlomoides ambigua for the first time. Compound 14 can inhibit the

proliferation of HCT-15, demonstrating a certain antitumor activity.

[Keywords ] Phlomoides ambigua; Chemical constituents; Iridoids; Phenylethanoid glycoside; Anti-

tumor cell activity

Wi TR JE (Phlomis Linn. ) JEAE Y Rt TH Y
AR ZHWFIEH (Lamiales ) JEEF}F (Labiatae )
WHPD A8, ZBEZHZHETAR, TR
A 100 FHELE, AKX g e S S
AR, hEA 4R, Hoh R K EE Y, %
Ve ], Horh RER AR IR g ARb . wdl .
AR XS5 RS R AR Y & A 2 A S
oy, FEAGEAE . EEDE . ROmEE .
W =2 R MM A Y A P, o
VL HE 75 Phlomoides ambigua ( Hand.—Mazz. )
Kamelin & Makhm. “J K& 75 J& 22 4F H: FLAAH W),
P = ML IX R, I A (R A
SRR R A Wi fe W FP 41 645 5% ) (International
Union for Conservation of Nature, IUCN) — i f&
( Near Threatened, NT ) ', FHAH I k22 2 &
AW PERIE ST H TR DLARIE . AR SEEG S B IR TS
MORAR DINIE S 29000 e =X 7/ R IS B U - 12 5
it . Sephadex LH-20 #E i A, HPLC 45 {0 1% 4%
ARIVEVLHE SR 95% L BEKSLIH) e 90% 5 24
( petroleum ether, PE) —10% —Z W % ( CHCL,)
R A W5 U i Ak 27 oy 347 4 B, JF
CCK-8 VEHATIL G Wi 40 Mo Ve i 1k,
— PR RN R RS, WO TIRE TR 25 )
AT R IR A A BB AR

1 ##l
1.1 EEUHE

Avance III 400 MHz Fl1 600 MHz #% 4 2 % 1%
(PEEAE AT ) 5 1260 ERORAH G (£
EZZ SN F) ) 3 UltraScan ESI-MS #8 5 4% & AH
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A] ) 5 FA2004B 73 M RV ( BIEECERR2 S A
FRAT] ) 5 DS-30CK M PE VeI CRYINT A 4%
FHEABRA T ) 5 334887-16636 — S8 ALkE: F4H
1151001083 FEhr X F 5 FEIFEER CH/RBHL
1.2 FEHRGIAH

BILREIR MR A A RILE T, &5
PR K 2 IO 2 2427 e A T A AR 4 0 iR TR
I Phlomoides ambigua ( Hand.—Mazz. ) Kamelin &
Makhm.; —HELAN (L RS ERHEABRA A,
5. D8731) ; DMEM #5535 5L ([ VivaCell 2
", #5.: 06-1055-57-1ACS) ; CCK-8 ik 7| &
( Proteintech, #t5: 20010548 ) ; WilgEhoZ ihik
( phosphate buffered saline, PBS ) SHALESE AT
H BRI O S i, Hoaral o ot s, 7K
NG IE IR R 25K
1.3 4ifa

NHFEE (HepG2 ) FIAZE H e (HCT-15)
AR [ P E R BE AR, LR AR
ARG R IR URAT
2 AEEHER
21 BIIREFARERBEALEYHE

HUWS B 5 B T B2 W VRS 98 2 5 18 kg, )
90% PE-10% CHCL, {R S (P1%. 1.5 kW,
B . 40 kHz ) $EEC3 R CRHE LS 1010, =
JEIZ L 24 h J5HEA 10h) , S uEI R AR
2293 ¢ (BFFEEH 0.93 g/mL) , PO (A5
( KWt -MCI) #6FE e (70%~100% H P )
BRI A5y, IEIETE 95% LB TR (I
. 1.5kW, . 40 kHz) #2803 ) ORI L
1 s 10, FEIEIRW 24 h 5 10h) |, RS
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AR BNRE 1.9 kg (BN 118 g/mL) , REZ
R B R R SR (8 35 A ( Rk -MCT) #6 B2
el (70%~100% HEE ) 155055457 .

PE-CHCL IR G IR IR LR B : 2293 ¢ BE S
R A LA (R R -MCL) 6 52 Pk i 15 2]
15415 (Fr.A~Fr.0) o K FrC (1.0 g) Z6E
WERE AR BRI ( b - g =1:0~0:1) 14
#] Fr.C.1~Fr.C.19 3£ 19 7243, Fr.C.8 (367.4 mg)
2 BEREAE () o 15 2] Fr.C.8.1~Fr.C.8.11
11 A4 4, Fr.C8.2 (18.1 mg) i i F il &
HPLC 73 B 15 3659 1 [3.5 mg, WA &
M-k (23 :77) , Wi M 3.0 mL/min, {& 8 A
@] 29 9 min], Fr.C.8.10 (11.6 mg) il i 2 #l %
HPLC 73 B3 3659 2 (3.6 mg, Tishtlh Cit-
K (20:80) , Wi~ 3.0 mL/min, P8 FE A
16 min], Fr.C.8.8 (33.5 mg) iF IS LS W 3
(10.8 mg) . Fr.B (17 g) ZREMCHASEEVEMR ( —
S fE-H B =1 :0~0: 1) 45 F| Fr.B.1~Fr.B.20
20 414y, 2 TLC AR, 4 FrB.6 (1.2 ¢)
1 Fr.C.o (145 mg) HIF, &2 WIEAHERH
ENESELEY 4 (88 mg) , Hih— 45

(665.3 mg) ZehERCH: ( Wb - ) 2K
YA 2L AW 5 (54 me) FIfLEH 6 (5.5 mg)
Ji—#4r (30 mg) d#IdFil 4 HPLC 43215301k
AW 7153 mg, WA EE-K (25:75) ,
W H A 3.0 mL/min, 1% B W}E A 4 min], Z TLC
AT, K FeN (20g) FIFrO (28 ¢) &
If, RN ( AR -
fif=1: 0~0: 1) J5155] Fr.N+0.1~Fr.N+0.12 2 12
ANy, Hid Fr.N+0.11(29.9 mg ) Z805E0cAE ( Bl )
SR E 9 (6.6 mg) , Fr.N+0.3 ZRERA:
LW EMEEY 8 (35 mg) , FrN+0.1 (1.1 g)
ZREREHENT (i - &) SRk EY
10 (9mg) -

95% . BEARBUR B 1.9 kg BB & IR A
FEEEVEME ( & ke - HEE=1:0~0:1) 155
Fra~Frg 3t 7 4405, HrbFrd (595 ¢) ShEM
FERS VRN ( S be-HEE=1:0~0:1) 15%]
Fr.d.1~Fr.d.9 3£ 9 455, HIF Fr.d.5~7 =35,
3300 g, Jead R R A ATERE ( REBEE-MCT)
BREEVEIE (40%~100% HEE ) £33 19 384y, B
Fr.d.5-7.4 (50 g) RERBFEFEZ AR C o BHREVE
it (10%~100% W £ ) 45 3| Fr.d.5-7.4.1~ Fr.d.5-
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74123 12404, Frd5-7.42 (101 g) & 6E
WERERREE VRN ( e - =15 1~1:1) 15
FMLEY 11 (3.0g) ;3 Fr.d5-749 (13 g) &5k
WA RS FE Ve ( S P BE-H =30 : 1~1: 1) 1%
baH 12 (2999 mg) ; Fr.d.5-74.4 (145 g) B
Tk e A FEAE AR Cog B0 B VRN (5%~60% T )
HaZ e G2 0A Y 13 (25 mg)
Fr.d.5-7.4.2.15 (340 mg) % ik ¢ B B B Uk
(A WPL-HmEE=60:1~1:1) 1545 14
(325 mg) 5 Frd5-7.44 (15g) MWt e by ¢
FEL AR Cog B BE VR (5%~60% H i ) Hop—
A5 N Frd5-7.4.49 (112 mg) , 2 2F 6 %
HPLC /3 B 184LA 9 15 [16.2 mg, T shAH A HH s—
7K (20 :80) , Hii# A 3.0 mL/min, {8 HFE] N
38 min]; Fr.d.5-7.4.7-8 (2.9 g) 2%k B kEBA B U6
i G B =80 : 1~1 : 1) 5535 Fr.d.5-
7.4.7-8.1~Fr.d.5-7.4.7-8.10 3 10 1~ 4 43, H
Fr.d.5-7.4.7-8.5-7 (92.4 mg) % il % HPLC 43
ALY 16 [10 mg, JiahAH A EE-7K (25:75),
WIE A 3.0 mL/min, PREEEN 27 min]; H
Fr.d.5-7.7 (7.9 g) SRERAR BN ( 5 H b -
HEE=80 : 1~1:1) 15 %] Fr.d.5-7.7.1~Fr.d.5-7.7.8
8 A4 4y, Fr.d5-7.7.7 (176 mg) 4 2 #l %
HPLC 43 B8 24k &%) 17 [6 mg, ishAE A F -
K (30:70) , ik A 3.0 mL/min, {& & BF[E A
6 min]; Fr.d.5-7.7.4 (761.4 mg) ZUERE ( B EE)
ZWHEBAEMEAY 18 (10mg)
22 HMERE

& W1k E R HmoKR, 5Fa:
Cy,H,0,,, X 4> F i & (relative molecular
790.24; 'H-# G 2 3E (nuclear
magnetic resonance, NMR ) (400 MHz, CD,0D)
fh2gif% (8,,): 7.55(1H, d, J=1.5 Hz, H-3 ), 7.37
(2H, s, H-2", 6" ), 5.88(1H, d, J=3.7 Hz, H-1),
549 (1H, dd, J=5.3, 2.1 Hz, H-6), 5.11 (1H, d,
J=7.5Hz, H-1"), 470(1H, d, J=7.9 Hz, H-1'),
3.93( 1H, dd, J=12.0, 2.2 Hz, H-6"b ) , 3.91(6H, s,
3"-0CH,, 5"-0CH, ), 3.78( 1H, dd, J=12.0, 2.4 Hz,
H-6b) , 3.68 (3H, s, OCH,) , 3.64 (1H, d,
J=3.4Hz, H-6"a) , 3.52 (1H, m, H-6'a) , 3.48
(1H, dd, J=9.1, 8.0Hz, H-2"") , 3.45 (1H, d,
J=2.6 Hz, H-5) , 3.43~3.24(6H, m, H-3', 4', 5',
3", 4" 5", 322( 1H, dd, J=9.0, 8.3 Hz, H-2'),

mass, Mr) :
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3.07(1H, dd, J=8.6, 3.6 Hz, H-9), 249 (1H, d,
J=15.7Hz, H-7b ), 2.26 ( 1H, dd, J=15.7, 5.6 Hz,
H-7a), 1.90( 3H, s, 8-0Ac ), 1.61( 3H, s, H-10 );
“C-NMR ) 100 MHz, CD;0D ) §.: 173.3 (8-0Ac ) ,
169.1 (C-11) , 167.4 (C-a) , 155.1 (C-3) ,
1549 (C-3", 5"), 141.2(C-4"), 128.0(C-1"),
109.4 (C-2", 6"), 109.3(C-4), 105.0(C-1"),
1009 (C-1') , 96.0 (C-1) , 90.4 (C-8) , 80.6
(C-6), 79.1 (C-5", 5"), 78.6 (C-3"") ,
78.5 (C-3"') , 76.4 (C-2"") , 75.3 (C-2") ,
723 (C-4") , 72.0 (C-4") , 63.6 (C-6"") ,
63.2 (C-6') , 579 (C-3", 5"-OCH,) , 52.5
(OCH;) , 51.0 (C=9) , 457 (C=7) , 40.7
(C-5), 229 (8-0Ac) , 224 (C-10) . =%
5 3cmk T, B EEAME, ka1 R
salvialoside A,

a2 ma A, 5120 CuHyOs,
Mr: 624.59; 'H-NMR (400 MHz, CH\N) &, :
8.04 (1H, d, J=15.8 Hz, H-p') , 7.21 (1H, s,
H-6'), 7.19(1H, d, J=1.2 Hz, H-2'), 7.18 ( 1H,
d, J=4.6Hz, H-5') , 6.76 (1H, s, H=2) , 6.71
(1H, m, H-a') , 629 (1H, d, J=1.7 Hz, H-5) ,
483 (1H, s, H-1") , 481 (1H, m, H-1") ,
453 (1H, d, J=3.4Hz, H-6'a) , 451 (1H, d,
J=3.5Hz, H-6'b ), 4.47( 1H, m, H-2""), 4.30~4.24
(2H, m, H-5", 4") , 420 (1H, dd, J=12.3,
2.3 Hz, H-3"") , 4.11 (1H, dd, J=12.3, 5.7 Hz,
H-5""), 4.00(2H, dd, J=7.8, 5.4 Hz, H-0.) , 3.86
(1H, dt, J=9.5, 7.4 Hz, H-3") , 2.92 (2H, t,
J=7.4 Hz, H-B), 1.65(3H, d, J=6.1 Hz, H-6"") ;
BC-NMR (100 MHz, CsH,N) §.: 167.7 (C=0) ,
150.9 (C-3) , 149.9 (C-4) , 1483 (C-4") ,
1477 (C-B') , 1462 (C-3") , 131.0 (C-1) ,
127.6 (C-1') , 1229 (C-6') , 121.0 (C-6) ,
118.1 (C-5) , 117.3 (C-5") , 117.1 (C=2) ,
1164 (C-2') , 1154 (C-a') , 1048 (C-1") ,
103.7 (C-1"") , 81.1 (C-2") , 77.0 (C-3") ,
76.5 (C=5") , 74.6 (C-4") , 732 (C-3") ,
71.8 (C-a) , 70.9 (C-5"") , 70.8 (C-4") ,
62.7 (C-6") , 36.6 (C-B) , 198 (C-6") ., &
5Ok M, SRS, LAY 2 hER
TEWEH -

&P 3w am AR, 51 CHW,,
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Mr: 448.38; 'H-NMR (400 MHz, DMSO-d;)
8y: 12.99 (1H, s, 5-OH ), 7.45(1H, dd, J=8.3,
23 Hz, H-6') , 742 (1H, d, J=2.3 Hz, H-2') ,
691 (1H, d, J=8.4 Hz, H-5') , 6.79 (1H, d,

J=2.2 Hz, H-8), 6.75(1H, s, H-3), 6.45(1H, d,
J=22Hz, H-6), 5.09 (1H, d, J=7.3 Hz, H-1") ,
372 (1H, m, H-6"b) , 347 (1H, s, H-6"a) ,
344 (1H, s, H-3"), 331 (1H, s, H=2"), 3.27
(1H, s, H-5"), 320 (1H, d, J=8.8 Hz, H-4");
BC-NMR ( 100 MHz, DMSO—d, ) 8.: 182.3 (C-4) ,
1649 (C-7) , 163.4 (C-2) , 161.6 (C-5) ,

1574 (C-9) , 1504 (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) , 95.1 (C-8) ,

77.6 (C-4") , 76.8 (C-3") , 73.5 (C-2") ,

70.0 (C=5") , 61.0 (C=6") . 253k " kZx,
B AR, A Y3 A luteolin-7-0-B-D-
glucopyranoside

tkEWakEEATEE K, o+

Cy;sH, 0,9, Mr: 770.24; '"H-NMR (400 MHz,

CD;0D )&, : 7.68 (1H, d, J=15.9 Hz, H-7") , 7.22
(1H, d, J=2.0 Hz, H-2") , 7.10 (1H, dd, J=8.2,
2.0Hz, H-6') , 6.82 (1H, m, H-6) , 6.70 (1H,
d, J=7.8 Hz, H-2), 6.59 (1H, dt, J=8.0, 2.1 Hz,
H-5'), 6.39( 1H, d, J=15.9 Hz, H-8'), 5.21( 1H,
d, J=1.7 Hz, H-1"") , 496 (1H, s, H-1"") ,

438 (1H, d, J=8.0Hz, H-1") , 4.02 (1H, m,

H-8),281(1H, d, J=3.1Hz, H-7), 1.11(3H, d,
J=6.1 Hz, H-6"") ; "C-MMR (100 MHz,

CD,0D) 3.: 168.8 (C=0) , 151.4 (C-3") ,

150.0 (C-4') , 148.6 (C-p') , 146.7 (C-2) ,

1453 (C-3), 132.1 (C-1) , 1283 (C-1") ,

125.0 (C-6') , 1219 (C-6) , 117.8 (C-5) ,

117.1 (C-5") , 117.0 (C=2) , 1158 (C-a') ,

1125 (C-2') , 111.7 (C-1"") , 1049 (C-1") ,
103.6 (C-1"") , 82.1 (C-3"), 81.2(C-3""),

787 (C=2"") , 76.8 (C=2") , 757 (C—4"") ,

752 (C-5") , 74.4 (C-4") , 73.0 (C-2"") ,

729 (C-a) , 72.7 (C=3"") , 71.6 (C-4") ,

71.1 (C=5"") , 69.1 (C-6") , 66.3 (C=5"") ,

57.1 (C-5'0CH;) , 37.2 (C-B) , 19.0 (C-6"") .
205 3k U R, BRI AR, (kA4
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alyssonoside

a5 TEIEBm AR, 71 CoHyxOp,
Mr: 448.42; "H-NMR (400 MHz, CD,0D) §,:
7.40 (1H, d, J=1.4 Hz, H-3) , 587 (1H, d,
J=2.4Hz, H-1), 460 (1H, d, J=7.9 Hz, H-1') ,
429 (1H, dt, J=4.9, 2.2 Hz, H-6) , 3.86 (1H, dd,
J=12.1, 2.1 Hz, H-6'b) , 3.68 (3H, s, OCH,) ,
3.63 (1H, d, J=59Hz, H-6'a) , 3.34 (1H, t,
J=8.8 Hz, H-3') , 3.29 (1H, dd, J=9.2, 2.3 Hz,
H-9),324(1H, d, J=9.0 Hz, H-5"), 3.13( 1H,
m, H-4'), 3.03(1H, dd, J=8.9, 1.7Hz, H-5) ,
296 (1H, dd, J=8.9, 2.4 Hz, H-2') , 2.16 (1H,
m, H-7b) , 2.00 (1H, d, J=5.5 Hz, H-7a) ,
1.98 (3H, s, OCOCH;) , 1.47 (3H, s, H-10) ;
BC-NMR ( 100 MHz, CD,0D )&,.: 173.3 (OCOCH, ) ,
169.2 (C-11) , 1539 (C-3) , 110.0 (C-4) ,
100.5 (C-1") , 959 (C-1) , 89.9 (C-8) ,
78.4 (C-5') , 78.1 (C-3") , 76.1 (C-6) ,
74.8 (C-2') , 71.8 (C-4') , 63.1 (C-6') ,
52.0 (OCH;) , 50.1 (C-9) , 47.8 (C-7) ,
424 (C-5) , 224 (OCOCH;) , 224 (C-10) .
2 530wk " R, BRI, kB s A
barlerin ( 8—O-acetyl-shanzhiside methyl ester )

k& W 6 R 6 00 & B [k, 4y 7 =
C,;H,,0,,, Mr: 404.13; 'H-NMR (400 MHz,
CD,0D ) &,: 7.47 (1H, s, H-3) , 5.81 (1H, d,
J=2.6 Hz, H-1) , 5.50 (1H, td, J=2.5, 1.5 Hz,
H-7) , 453 (1H, d, J=7.9 Hz, H-1') , 4.48
(1H, dd, J=2.6, 1.3 Hz, H-6) , 3.88 (1H,
dd, J=12.0, 2.2 Hz, H-6'b) , 3.69 (3H, s,
11-CH;) , 3.62 (1H, m, H-6'a) , 3.35 (IH,
d, J=8.9 Hz, H-3') , 323 (1H, m, H-5') ,
3.19 (1H, d, J=2.5Hz, H-4') , 3.16 (1H, m,
H-2'), 3.09 (1H, u, J=2.6, 1.3 Hz, H-9), 1.77
(3H, q, J=1.3Hz, H-10); "C-NMR ( 100 MHz,
CD,0D) 8.: 168.4 (C=0) , 1554 (C-3) ,
143.7 (C-8) , 129.1 (C-7) , 1129 (C-4) ,
100.1 (C-1') , 95.0 (C-1) , 79.0 (C-5") ,
78.7 (C-6) , 77.6 (C=3") , 74.5 (C-2") ,
73.8 (C-4') , 71.9 (C-5) , 63.0 (C-6") ,
56.9 (C-9) , 51.9 (OCOCH,) , 16.0 (C-10) .
26 530k " R, BRI, kB ek
5,9—epi-7, 8-didehydropenstemoside,

Frontiers in Pharmaceutical Sciences, Jun 2025, Vol. 29, No.6

EW 7 HEmAR, 51 CHu0,, Mr:
420.13; '"H-NMR (400 MHz, CD,0D) §,: 7.60
(1H, s, H-3), 551 (1H, d, J=8.7Hz, H-1) ,
474 (1H, d, J=7.8 Hz, H-1') , 434 (1H, d,
J=1.7Hz, H-6) , 3.76 (3H, s, OCH, ), 3.26 ( 1H,
d, J=1.6 Hz, H-7), 3.21~3.94( 6H, m, H-2', 3', 4',
5',6'), 2.54(1H, d, J=8.7 Hz, H-9 ), 1.52 (3H,
s, H-10) ; “"C-NMR (100 MHz, CD;OD ) &:
169.1 (C=0) , 1555 (C-3) , 113.1 (C-4) ,
999 (C-1') , 96.8 (C-1) , 78.7 (C-3") , 77.7
(C-5'),776(C-6), 749(C-5), 747(C=2"),
717 (C-4") , 66.0 (C-7) , 63.8 (C-8) , 63.0
(C-6'") , 544 (C-9), 522 (C-11-CH;) ,
17.8 (C-10) o 530k "™ Bxt, HdlmsAH =,
WEW T HEHRRE T

&Y 8 M kR &k, TR
C ., Hy0,, Mr: 228.21; 'H-NMR (400 MHz,
CDCL) &,: 2.65 (2H, t, J=7.5 Hz, a—CH2) ,
1.93 (2H, p, J=7.5 Hz, B-CH,) , 1.18 (3H,
t, J=6.8 Hz, 14-CH,) ; "C-NMR ( 100 MHz,
CDCl;) §.: 180.9 (C-1) , 34.6 (C-2) , 32.4
(C-3), 302 (C-4), 30.1 (C-5,6,7),
299 (C-8), 29.8 (C-9) , 29.7 (C-10) , 29.5
(C-11), 251 (C-12) , 232 (C-13) , 14.6
(C-14) o 2530k " ot , BdEseAAE, 1k
AW 8 R IukEr

tE&wor gl m K, oF A
C3sHgOg, Mr: 576.44; 'H-NMR (400 MHz,
CsH,N) 8,: 538 (1H, m, H-6) , 5.09 (1H,
d, J=7.7 Hz, anomeric H) , 4.01~4.60 ( 5H,
m, sugar) , 1.01 (3H, dd, J=5.9, 2.7 Hz,
CH,-19) , 0.96 (3H, s, CH,-21), 091 (3H, t,
J=1.8 Hz, CH;-26) , 0.90 (3H, d, J=1.4 Hz,
CH;-29) , 0.85 (3H, m, CH;-27) , 0.69 (3H,
d, J=6.5 Hz, CH,-18) ; “"C-NMR ( 100 MHz,
CsH,N) 8.: 141.5 (C-5), 1225 (C-6) ,
103.2 (C-1') , 79.2 (C-5') , 79.1 (C-3") ,
787 (C=3), 759 (C-2") , 723 (C-4") , 634
(C-6"), 57.4 (C-14) , 569 (C-17) , 50.9
(C-9), 46.6 (C-24) , 43.1 (C-13) , 40.6
(C-4), 399 (C-12), 38.1 (C-10) , 37.5
(C-1), 37.0 (C-20) , 348 (C-22), 32.8
(C-7),327(C-8),309(C-2),30.1(C-25),

https://yxqy.whuznhmedj.com
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27.0 (C-16) , 25.1 (C-23) , 24.0 (C-15) ,
23.7 (C-28) , 21.9 (C-11) , 20.6 (C-26) ,
20.0 (C-19) , 19.8 (C-21) , 19.6 (C-27) ,
127 (C=29) , 12.6 (C-18) . £ 53k ™ #%xt,
BAREAAAN, LAY o MHE M.

& 10 By, 4+ CH,08,
Mr: 251.15; 'H-NMR (400 MHz, CDCl,) §,: 7.32
(2H, s, H-3,5), 456(2H, s, H-9), 3.69(3H,
s, 10-NCH;) , 3.48 (3H, s, 11-NCH;) , 1.72
(3H, s, H-8) ; "C-NMR (100 MHz, CDCI,)
8.: 197.2(C=S), 153.1(C-1), 1359(C-2,6),
126.2(C-3,5), 125.6(C-4), 44.9( 10-NCH3 ) ,
433 (C-9) , 412 (11-NCH;) , 34.1 (C-7) ,
30.1 (C-8) o Z53CHk " axt, HdEIEAHIH,
AP 10 24 compound VI,

G 1IRE AR, 57 CHO,,
Mr: 208.09; '"H-NMR (400 MHz, CD,0D) §,:
427 (1H, d, J=7.8 Hz, H-1) , 3.96 (1H,
dq, J=9.5, 7.1 Hz, H-1'b) , 3.86 (1H, dd,
J=11.9, 1.9 Hz, H-6b) , 3.67 (1H, m, H-6a) ,
3.61 (1H, dt, J=9.5, 7.1 Hz, H-1'a) , 3.32 ( 1H,
d, J=9.4Hz, H-3) , 328 (2H, m, H-4, 5) ,
3.17 (1H, dd, J=9.1, 7.8 Hz, H-2) , 1.23 (3H,
t, J=7.1 Hz, H-2') ; "C-NMR (100 MHz,
CD;0D) §.: 1042 (C-1) , 782 (C-5) , 78.0
(C=3),752(C=2),71.8(C-4), 664(C-1"),
629 (C-6) , 15.7 (C-2') . Z53CHk ™ &%t
BAEIEAHMIE, (A5 11 K H —B-D- M.

& W12 8w B Bk, 7
CoHy0,,, Mr: 448.42; '"H-NMR (400 MHz,
CD,0OD) &,: 7.43 (1H, d, J=1.5 Hz, H-3) ,
591 (1H, d, J=2.3 Hz, H-1) , 4.63 (1H, d,
J=79Hz, H-1') , 432 (1H, dt, J=4.8, 2.2 Hz,
H-6) , 3.89 (1H, dd, J=12.0, 2.2 Hz, H-6'b) ,
3.71 (3H, s, OCH,) , 3.66 (1H, dd, J=12.1,
6.1 Hz, H-6'a) , 3.33 (2H, d, J=5.1 Hz, H-3',
5'), 325 (1H, dd, J=9.6, 8.7 Hz, H-4') , 3.16
(1H, dd, J=9.1, 7.9 Hz, H-2") , 3.06 ( 1H,
dq, J=8.9, 1.7 Hz, H-5) , 2.99 (1H, dd,
J=8.9, 2.4 Hz, H-9) , 2.19 (1H, dt, J=14.7,
2.0 Hz, H-7b) , 2.03 (1H, d, J=5.3 Hz, H-7a) ,
2.00 (3H, s, OCOCH;) , 1.50 (3H, s, H-10) ;
BC-NMR ( 100 MHz, CD;0D ) 8.: 173.6 (OCOCH,) ,
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169.4 (C-11) , 154.1 (C-3) , 1102 (C-4) ,
100.8 (C-1') , 96.1 (C-1) , 90.2 (C-8) ,
78.7 (C-5') , 784 (C-3") , 764 (C-6) , 75.1
(C-2"),72.0(C-4"), 63.4(C-6'), 522(0CH,),
504 (C-9) , 48.1 (C-7), 427 (C-5), 22.6
(OCOCH,) , 22.6 (C-10) . £ 530k AR,
BARRAMIE, L&Y 12 K 6, 9—epi-8—O-acetyl
shanziside methyl ester,

e 1B AR, 557 CyH0,,
Mr: 406.38; '"H-NMR (400 MHz, CD,0D) &;:
7.39 (1H, d, J=1.5 Hz, H-3) , 5.56 (1H,
d, J=2.7 Hz, H-1) , 4.61 (1H, d, J=7.9 Hz,
H-1') , 403 (1H, td, J=6.2, 3.5 Hz, H-6) ,
3.88 (1H, dd, J=11.9, 2.1 Hz, H-6'a) , 3.72
(3H, s, OCH;) , 3.63 (1H, dd, J=11.9, 6.1 Hz,
H-6'b) , 3.36 (1H, d, J=8.8 Hz, H-3') , 3.32
(1H, s, H-5') , 3.25 (1H, m, H-4") , 3.16
(1H, dd, J=9.2, 79 Hz, H-2') , 3.00 (1H, m,
H-5) , 2.60 (1H, dd, J=10.2, 2.6 Hz, H-9) ,
2.00 (1H, dd, J=13.2, 6.4 Hz, H-7a) , 1.81
(1H, dd, J=13.2, 6.0 Hz, H-7b) , 1.24 (3H,
s, H-10) ; "C-NMR (100 MHz, CD;0D) §,:
169.5 (C-11) , 1526 (C-3), 1112 (C-4) ,
996 (C-1') , 946 (C-1) , 788 (C-8) , 78.1
(C-3"),71.7(C-5"),772(C-6), 744(C-2"),
71.4 (C-4") , 62.6 (C-6") , 51.7 (OCH;) ,
51.5(C-9) , 494 (C-7), 412 (C-5) , 245
(C-10) o L5530k " xt, BseAamn, 1k
AW 13 e R

b & W4 f e K,
C,;H,0,5, Mr: 438.14; 'H-NMR (400 MHz,
CD,0D) &: 743 (1H, s, H-3), 5.80 (IH, s,
H-1), 458(1H, d, J=7.9 Hz, H-1'), 4.13( 1H, d,
J=4.5Hz, H-6), 3.87 (1H, d, J=11.9 Hz, H-6'a ) ,
3.70 (3H, s, OCH;) , 3.67 (1H, m, H-6'b) , 3.64
(1H, d, J=4.3 Hz, H-7), 3.39~3.28 (3H, m, H-3',
4',5),3.16(1H, t, J=8.5 Hz, H-2'), 2.48( 1H, s,
H-9), 136 (3H, s, H-10): "C-NMR ( 100 MHz,
CD,0D ) 8.: 169.7 (C-11) 154.8 (C-3) , 115.1
(C-4),999(C-1"), 944(C-1), 81.1(C-7),
79.2 (C-5"), 79.0 (C-8) 78.1 (C-3") , 78.0
(C-6),750(C-2"), 72.1(C-4"),70.7(C-5),
63.2 (C-6') , 57.6 (C-9) , 52.5 (OCH;) ,
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22.7 (C-10) o 53R ™ BT, Bl seAAHIE
A5 14 4 5, 9—epi—phlomiol,

k& 15 | 8w e ik, 4
C,;H,0,5, Mr: 438.14; 'H-NMR (400 MHz,
CD,0D ) &,: 7.47 (1H, s, H-3) , 5.82 (IH, s,
H-1), 456(1H, d, J=7.9 Hz, H-1'), 4.00( 1H,
d, J=9.7 Hz, H-7), 3.86 (1H, d, J=12.0, 2.1 Hz,
H-6'a) , 3.72 (1H, s, H-6) , 3.70 (3H, s,
OCH;) , 3.63 (1H, dd, J=12.0, 5.9 Hz, H-6'b) ,
335 (1H, d, J=8.8 Hz, H-5) , 3.30 (1H, m,
H-3'), 3.23(1H, m, H-4'), 3.15(1H, t, J=9.2,
7.9 Hz, H-2') , 248 (1H, s, H-9) , 1.08 (3H,
s, H-10) ; "C=NMR ( 100 MHz, CD;OD) &:
168.5 (C-11) , 1542 (C-3) , 1150 (C-4) ,
100.1 (C-1') , 934 (C-1) , 81.0 (C-7) ,
788 (C-8) , 77.7 (C-5") , 749 (C-6) , 74.7
(C-3"), 73.5(C-2"), 72.0 (C-4") , 66.5
(C-5),632(C-6'),587(C-9),524(0CH,),
18.9 (C-10) . £ 530k " kext, BdmILAHH ,
&) 15 4 phlomiol

k& W16 Tk 8 6 00 K, o 75X
C,;H,0,,, Mr: 406.15; 'H-NMR (400 MHz,
CD,0D ) &,: 7.50 (1H, s, H-3) , 5.76 (1H, s,
H-1), 451 (1H, d, J=7.9 Hz, H-1') , 423 (1H,
t, J=4.5Hz, H-6) , 3.85 (1H, d, J=12.0,
2.2 Hz, H-6'a) , 3.67 (3H, s, OCH,;) , 3.59
(1H, dd, J=12.0, 6.3 Hz, H-6'b) , 3.33 (IH,
d, J=8.9 Hz, H-3"') , 3.28 (1H, m, H-5") ,
3.21 (1H, d, J=9.0 Hz, H-4') , 3.13 (1H,
dd, J=9.3, 7.9 Hz, H-2') , 2.60~2.48 (2H,
m, H-8, 9), 1.75 (1H, ddd, J=13.3, 7.2,
43 Hz, H-7a) , 1.40 (1H, ddd, J=13.2, 6.9,
4.7 Hz, H-7b ), 0.88 (1H, d, J=6.8 Hz, H-10) ;
BC-NMR ( 100 MHz, CD,0D ) §.: 168.4 (C-11) ,
155.6 (C-3) , 113.6 (C-4) , 100.0 (C-1") ,
96.0 (C-1) , 786 (C-5") , 77.5 (C-3") , 76.9
(C-6),745(C-2"), 73.7(C-5), 71.8(C-4"),
63.0 (C-6') , 52.0 (OCH;) , 50.6 (C-9) ,
408 (C-7), 31.7(C-8) , 168 (C-10) ., &
530k P, RS AH R, kA 16 R
5,9—epi—penstemoside

& W17 o 5 Y L, g
C,H,,05, Mr: 286.09; 'H-NMR (400 MHz,
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CD,0D) &,: 7.12 (1H, d, J=8.2 Hz, H-5) ,

6.64 (1H, s, H-5') , 6.53 (1H, s, H-2') , 6.40
(1H, dd, J=8.2, 2.4 Hz, H-6) , 6.22 (1H,

d, J=2.2 Hz, H-8) , 3.89 (1H, m, H-4) , 3.85
(1H, s, H-2a) , 3.62 (1H, d, J=11.3 Hz,

H-2b) , 295 (1H, d, J=15.6 Hz, H-9a) , 2.70
(1H, d, J=15.6 Hz, H-9b ) ; “"C-NMR ( 100 MHz,
CD;0D ) §.: 158.1 (C=7) , 1559 (C-8a) ,

1459 (C-3') , 1455 (C-4') , 137.6 (C-6') ,

132.5 (C-5) , 131.5 (C-1') , 1157 (C-4a) ,

113.0 (C-2") , 112.6 (C-5") , 110.1 (C-6) ,

1044 (C-8) , 783 (C-3), 710 (C-2) , 512
(C-4) , 43.1 (C-9) . Z53CHk "X}, Hd
AN, AW 17 4 brazilin,

b & 18 B [k, 7 F 3 CHL0,,
Mr: 522.21; '"H-NMR (400 MHz, CD;0D ) §,: 7.07
(2H, s, H-2,2'), 6.84(1H, d, J=1.9 Hz, H-6) ,
6.72 (1H, d, J=19 Hz, H-5) , 6.66 (1H, d,
J=8.1Hz, H-5'), 6.62( 1H, d, J=8.0 Hz, H-6') ,
475 (1H, d, J=6.7 Hz, H-7) , 421 (1H, d,
J=7.7 Hz, H-1") , 3.96 (1H, m, H-9a) , 3.90
(1H, m, H-9'a) , 3.79 (1H, m, H-6"a) , 3.76
(3H, s, 3-OCH;) , 3.74 (3H, s, 3'-OCH,) ,
3.68 (1H, d, J=7.3 Hz, H-9'b) , 3.65 (1H, m,
H-6"b) , 3.58 (1H, dd, J=11.8, 5.1 Hz, H-9h) ,
3.14 (1H, m, H-7'a) , 2.86 (1H, dd, J=13.4,
4.8 Hz, H-8') , 2.68 (1H, dt, J=11.8, 6.1 Hz,
H-7'b), 242(1H, m, H-8); "C-NMR ( 100 MHz,
CD,0D) §.: 149.6 (C-3, 3'), 147.6 (C-4) ,
1464 (C-4') , 1362 (C-1) , 1343 (C-1') ,
1229 (C-6') , 1204 (C-6) , 116.7 (C-5') ,
116.6 (C-5) , 114.0 (C-2") , 111.3 (C-2) ,
1054 (C-1") , 848 (C-7) , 78.7 (C-5") ,
78.6 (C-3") , 75.8 (C-2") , 742 (C-9') ,
722 (C-4") , 69.1 (C-9) , 63.3 (C-6") ,
57.0 (3-0OCH,) , 57.0 (3'-OCH,) , 524 (C-8) ,
44.6 (C-8') , 345 (C=7") ., 25 ik ™ A,
BE A, 1659 18 4 lariciresinol-9-O-B-
D—glucopyranoside. fb& ) 1~18 LA E5H ULIE] 1.
2.3 CCK-8i%illZE & Mt Brh ez 40 B i 1%

T BT 968 40 B ( HepG2) AT A &5 B 7 IR
FAM (HCT-15) #7508, R Z AT
POE L S W 1~2., 4~7. 12~16, B0 HlHk &R
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40 pmol/L AYREW; T DMEM 1535 544 LU 49 Fi
BEREWE, TC ) AN [R) vk B2 A (40, 8. 1.6,
0.32, 0.064 pmol/L) AUFESIAIR, BAME R E
3N AL B KRS R AR 40 42 F T 96
LM, 100 ul/ L, F37°C. 5% CO,. 90% i@ &
FAF NEESE 24 h, TRANMRINGRE IS R 3R,
A PBS iHE 3 K5, A 200 uL BE S, X)
WAL A 200 plL 9 DMEM 553538, 23 (2040
A PBS ik, dAEE5% 24 hy WE MG, 758
W, PBSIHYE 3 Wa, LA 110 pL 10%
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18
B LEW1~18MLEEN
Figure 1. The chemical structures of compounds 1-18

) CCK-8 ¥, ZRZedi IR 4 hy >R F Mg b A AE
450 nm ALMEWOCE (OD) H, 4% TR IHH 40
ORI RS S TR UM S A C = iy ieg ot B 25 € ! 7 3
J& ( half maximal inhibitory concentration, ICs,) :

IR (%) = (WP BRZ - 252520 ) / (X
HRZH - 2 H4) x 100%

K JH IBM SPSS Statistics 27 %% 1 ¥ 17 45 31
O3AT, B D x £ s Ron, BEAT R R U7 2250 b
( One—way Anova) 5 ¢t #:56 ( Student's f test )
LA P<0.05 HZEA G E R L.
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AFEA Y53 VE T HepG2 41 g A1 HCT—
15 M8 48 h Ji7, FAHNHPRULE 2 fiE 3, HIC,,
WA 1, 5REY, (a1, 2. 5. 15, 16 %
HepG2 4l it JC B 6 vk fb&9 12, 13,
15, 16 XF HCT-15 41 g 755 JC BH 5 A% 4000 3l 2550 5
Horp, BB 14 1045 W B2 Y6 HCT-15 408 f
ANEFEEE s, SRR, (e
14 1 1Csy M (5.86+0.77) umol/L, EA B EH
AN G E
100
90
80
70
60
50
40
30

20
10

0¥ T T T 1
0 10 20 30 40

W (pmol/L)

SR

MR (%)

B2 &EWFtHepG2AARIINHIZR (n=3)
Figur 2. The inhibition rates of various compounds on
HepG2 cells (n=3)

- 13
—~ - 14
8
N -+ 15
ﬁ: - 16
B
=

el ((pmol/L)
B3 W AWITHCT-154FAIMHIZR (n=3)
Figur 3. The inhibition rates of various compounds on
HCT-15 cells (n=3)
E: Habmati, ‘P<0.01,
R LAY FI PEMRIEEMIC,, (pmollL, n=3)
Table 1. The ICs, of various compounds inhibiting the
proliferation of tumor cells ( umol/L, n=3 )
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&Y HepG2 HCT-15
1 >40 —

2 >40 —

4 _ _

5 >40 —

6 N N

7 — —

12 — =40
13 — =40
14 — 5.86+0.77
15 >40 =40
16 >40 =40

3 g

AR X Y VTR T 95% £ T K 4R BUH)
90%PE-10%CHCL, &4 IR U ) Ak 27 i 3 047
srEsaifh, Moy s sl 18 M a9 M
BEWE 2L (1.5, 6,7, 12, 13, 14, 15, 16) ,
DANROEET LAY (2. 4) , 22 (3,
18) , I MARBE (17) , LAHBET (11)
LASESIREE (9) , 1712 (10) , 1AM
(8) , tbk&W 10, 17, 18 HiZEH K E, 1k
G 1~18 I E WM TIRETR P43 85 [A]InF X
VAR TR 11 D EREEES S | RO 2R G Wit
1T CCKS BT/ Rd 4n i i ik, 25 RS
) 14~16 X HCT-15 4HaAT —E ARSIl & 1,
BEE 25k BE G, AR, kG 14
B ICso N (5.86 +0.77 ) umol/L, /NTF 40 umol/L,
H—E R RAMIEN G, X HCT-15 BAA B B 11
PRI, AR LA it vis, it —
TG W 14 BBTIRIRE R, AT R 5 AR
IETREE BERZ A AT O, T — R LU o 5
RHAREEAR ST . ARG R X TR IR R4 T4k 22 Loy
KRGS S, BN TR E A Rt
T FEEE, A BE XRS5 S o B At —
FEMNZ2%, il 7R 2 BT IR I A AR o
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