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antitumor activities
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Abstract: Objective To investigate the water-soluble constituents of Isodon lophanthoides var. gerardianus. Methods Compouds
were isolated and purified by D-101, Sephadex LH-20, and ODS column chromatographies. The chemical structures were elucidated
on the basis of spectral data and physicochemical properties. Results Twelve compounds were isolated and identified as vitexin Il (1),
vicenin Il (2), isoschaftoside (3), schaftoside (4), vitexin (5), 6, 8-di-C-a-L-arabinosylapigenin (6), apigenin-7-O-glucuronide (7),
apigenin 6-C-B-L-arabin-osyl-8-C-a-L-arabinopyranoside (8), apigenin 6-C-B-D-xylopyranosyl-8-C-a-L-arabinopyranoside (9), caffeic
acid (10), rosmarinic (11), and rutin (12). Conclusion Compounds 1—9 are separated from I. lophanthoides var. gerardianus for the
first time, and constituents of the water-soluble parts of 1. lophanthoides var. gerardianus are studied systematically for the first time.
Compounds 1, 6, and 11 exert antiproliferative effects on HepG2 cells.
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HI4AE (250 mmX 4.6 mm, 7 um); Shimadzu =%
VR (154 (LC—20AT %2; SIL—20A A ZhdEFEAs
SPD—20A HRE FEFIELIIES): Thermo Hypersil
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UV Are2 (nm): 271, 334, ESI-MS m/z: 593 [M—H],
473 [M—H—120], 503 [M—H—90] . 'H-NMR
(500 MHz, DMSO-dg) d: 13.76 (1H, s, 5-OH), 8.03
(2H, d, J = 7.2 Hz, H-2', 6'), 6.92 (2H, d, J = 8.0 Hz,
H-3, 5%, 6.81 (1H, s, H-3). *C-NMR (125 MHz,
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ZURYTIE . SR NV S Y, SRR,
R, B 10% AICI; LEEHH, 365 nm 4T
A, SERCEAR A, HENDY . UV (nm):
271, 334, ESI-MS m/z: 563 [M—H], 473 [M—H—
90]", 443 [M—H—120] . 'H-NMR (500 MHz,
DMSO-dg) &: 13.76 (1H, s, 5-OH), 7.96 (2H, d, J = 8.8
Hz, H-2, 6'), 6.96 (2H, d, J = 8.8 Hz, H-3', 5), 6.79
(1H, s, H-3). *C-NMR (125 MHz, DMSO-dg) %t
W 1. FiREos ook A -5, e
& 2 3FvE =4 .

WA 3: KR, WTHUK, =S 8K
N 52 B, SR Iy A, FR Ik IZ 2, 15T 10% AICH,
CBERM, 365 nm SLAMT MG, SLmant A, 4
WA M. UV A" (nm): 271, 336, ESI-MS m/z:
563 [M—H] ", 503 [M—H—60] ", 473 [M—H—90] ,
443 [M—H—120] . *H-NMR (500 MHz, DMSO-ds)
J: 13.67 (1H, s, 5-OH), 8.03 (2H, d, J = 8.0 Hz, H-2',
6), 6.90 (2H, d, J = 8.0 Hz, H-3', 5"), 6 6.81 (1H, s,

H-3). *C-NMR (125 MHz, DMSO-dg) ¥ W% 1.
RS SRR E A -, et A 3
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WA 4: TEMA, RN 5 MY,
PR AR, T, Wt 10% AICI; L
WM, 365 nm EEAMT MR, SerE A B, HEN
Sy HEH . UV AN (nm): 271, 336, ESI-MS m/z: 563
[M—H]", 503 [M—H—60] , 473 [M—H—90] , 443
[M—H—120] . 'H-NMR (500 MHz, DMSO-ds) &
13.82 (1H, s, 5-OH), 8.11 (2H, d, J = 8.0 Hz, H-2', 6'),
6.91 (2H, d, J = 8.0 Hz, H-3', 5'), 6.82 (1H, s, H-3).
BC-NMR (125 MHz, DMSO-dg) %4t W% 1. Lk %k
55 ORI FEA 5, WO e A 4 S E
BT

WA 5: SR, RN 2 Y,
FOREAMmFPRIAE, REWNZEZ, B 10% AICl; LEF
VIR, 365 nm ERAMT AT, SEsE CBERT, HENA
i, UV AMOH (nm): 268, 336, ESI-MS m/z: 431 [M—

max

£1 LAY 1~9 # ®C-NMR (125 MHz, DMSO-dg) i1
Table1 **C-NMR data of aglycone moieties in compounds 1—9 (125 MHz, DMSO-dg)

[Z30A 1 2 3 4 5 6 7 8 9
2 164.0 163.9 164.0 163.9 163.9 164.2 164.2 164.2 163.7
3 102.6 102.6 102.6 102.3 102.5 102.2 102.9 101.8 102.4
4 182.3 182.3 182.3 182.3 182.2 182.3 181.9 182.2 182.2
5 158.6 159.1 158.2 159.5 160.4 158.7 161.7 157.4 160.1
6 107.6 108.0 108.1 108.4 98.2 108.4 99.5 106.9 109.3
7 161.3 161.2 161.2 161.8 162.6 161.2 162.9 162.4 162.0
8 105.3 103.8 105.1 104.3 104.6 104.9 94.6 104.9 104.2
9 1551 155.1 1551 154.3 156.0 154.9 161.0 1551 1541

10 103.8 103.2 103.7 103.3 104.1 103.5 105.3 103.2 103.5
1 1215 121.6 121.6 121.2 121.6 1211 120.6 121.0 121.3
2' 129.0 129.0 129.0 129.2 129.0 128.8 128.4 129.7 129.0
3 116.0 115.9 115.9 116.0 115.8 116.0 116.0 116.0 116.0
4' 161.1 161.2 161.2 161.2 161.1 161.2 156.9 161.2 161.2
5’ 115.9 115.8 115.9 116.0 115.8 116.0 116.0 116.0 116.0
6’ 128.7 128.8 129.0 129.2 129.0 128.8 128.4 129.7 129.0
1" 741 73.6 74.2 735 74.8 99.5 70.8 74.0
2" 71.9 70.3 69.6 70.8 71.0 729 63.2 70.5
3" 78.9 78.8 73.8 78.7 747 74.3 71.9 79.2
4" 70.6 69.9 68.4 70.1 70.2 72.0 69.2 70.0
5" 81.9 81.1 70.1 81.4 711 76.3 66.6 70.0
6" 61.3 61.2 60.8 172.8

1 734 74.9 73.3 75.0 78.7 741 74.6 75.2
2" 71.0 71.3 70.9 68.8 73.4 69.0 68.1 69.6
3" 77.9 78.6 78.9 745 71.0 75.0 75.1 74.0
4" 69.1 71.0 70.6 68.8 70.5 68.6 69.9 68.6
5" 80.9 69.6 81.9 70.8 81.9 725 71.3 70.3
6" 59.9 61.2 61.3
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H], 373 [M—H—60], 341 [M—H—90] , 311 [M—
H—120] . *H-NMR (500 MHz, DMSO-dg) &: 13.17
(1H, s, 5-OH), 10.82 (1H, s, 7-OH), 10.35 (1H, s,
4'-OH), 6.79 (1H, s, H-6), 8.03 (2H, d, J = 8.0 Hz,
H-2', 6'), 6.90 (2H, d, J = 8.0 Hz, H-3’, 5), 6.28 (1H,
s, H-3). *C-NMR (125 MHz, DMSO-dg) %3 I %
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Bl UV a0 (nm): 271, 335. ESI-MS m/z: 533 [M—
H]", 443 [M—H+90], 383 [M—H—90—60] -
'H-NMR (500 MHz, DMSO-dg) &: 13.79 (1H, s,
OH-5), 8.15 (2H, brs, H-2', 6), 6.91 (2H, d, J = 8.8
Hz, H-3, 5), 6.78 (1H, s, H-3). *C-NMR (125 MHz,
DMSO-dg) #¥i W3 1. FiREdRE 5 kR R A
—HM, WS E LAY 6 N %6, 8- -C-a-L-llt
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WEY 7. TEMA, SRR S Y,
FORT AR, RELGHEE, B 10% AICl; L
VI, 365 nm ERAMT MR, SERABE AT, THEA T
Bil. UV ATR (nmy): 268, 337, ESI-MS m/z: 445 [M—
H], 361, 300, 269, 255, 201. *H-NMR (500 MHz,
DMSO-dg) 6: 12.98 (1H, s, 5-OH), 6.85 (2H, d, J = 8.2
Hz, H-2', 6"), 6.91 (2H, d, J = 8.2 Hz, H-3, 5'), 7.89
(2H, d, J = 2.1 Hz, H-6, 8), 6.42 (1H, s, H-3).
BC-NMR (125 MHz, DMSO-dg) ¥ .3 1. ik %
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WA 8: BHEMA, =R RN 2 Y,
FOREAMmFPRAE, REWNZEZ, B 10% AICl; LEF
YT, 365 nm ERAMT AR, SEREABE AT, HEM A
Bl UV A0 (nm): 271, 335. ESI-MS: m/z 533 [M—
H]", 443 [M—H—90], 383 [M—H—90—60] -
'H-NMR (500 MHz, DMSO-dg) &: 14.00 (1H, s,
OH-5), 10.03 (1H, s, H-4"), 10.14 (1H, s, H-7), 8.30
(2H, brs, H-2', 6), 6.88 (2H, d, J = 8.0 Hz, H-3', 5),
6.84 (1H, s, H-3). *C-NMR (125 MHz, DMSO-ds)
BB LR 1. Bl ¥ 5o s 50, i
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o-L-ME IR BT o7 AP B £

WA 9: THEMA, AR S M,
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UV A (nm): 271, 337, ESI-MS m/z: 533 [M—HT,
473 [M—H—60] ", 443 [M—H—90] . 'H-NMR (500
MHz, DMSO-dg) d: 13.79 (1H, s, OH-5), 8.15 (2H,
brs, H-2', 6), 6.91 (2H, d, J = 8.8 Hz, H-3', 5'), 6.78
(1H, s, H-3). *C-NMR (125 MHz, DMSO-dg) %4 i,
% Lo BRMO S Soik R A 5, ety
W 9 N7 K35 -6-C-B-D-AHH-8-C-o-L-Bil B AL HE T

WA 10: AR (HED, WKRERER-75 i
ST, UV AT (nm): 323, ESI-MS m/z: 179 [M—
H]", 163 [M— OH], 145, 135 [M — COOH] .
'H-NMR (500 MHz, DMSO-dg) &: 7.49 (1H, J = 15.8
Hz, H-7), 7.02 (1H, d, J = 2.1 Hz, H-2), 6.94 (1H, dd,
J =85, 2.0 Hz, H-6), 6.77 (1H, d, J = 8.5 Hz, H-5),
6.23 (1H, d, J = 15.8 Hz, H-8). Ll ¥k, UV X
HPLC Pl 55 mml st et L e A — 3%, e
&4 10 R e

A 10: SEERY), TLC X 5% —SbEk
BB, UV AN (nm): 329. UV J HPLC i ik
IEAFIEOO HE — 3, SO E S 11 Rk & .

WA 12: SRR, SRERBERY SN 2 P,
Molish & RiFHTE. UV Ao (nm): 255, 359, UV %
HPLC P b Txd il b — 8, et
12 P T
4 B E N E

HepG2 41 i [} RPMI 1640 52485 J7 L4597,
10%Ji6 41, 1%%iA4E2% (10 000 U/mL 758 %
10 000 U/mL #5753, 17 5% CO, fi#Ai 1~ 37 C
Bigt. AMAK A 80% LAY, 4N M R FRAEXT 5L
AR B S 1~12 F RPMI 1640 52 597
Bic sl i 2. MTT H PBS Wik 5 mg/mL (1) 5
W T4 CCHOGORAE . KA T B0 o4 sl
N 96 FLERHT, AIHIRE N 1.0X 10° ANM/mL,
FUII FL 41 =k 100 L, B4l 6 NMEFL. BiFE
24 h JaF BB, alinN 200 pL Rk &R SR
#: RPMI 1640 B350 CBHMEXT D s ARIKEER L
B IR (RS 0.24 05, 0.84 1.1, 1.4,
1.7. 2.0, 2.3 pmol/L). %525 48 h )5, FEHIRW,
FFFLIIN 100 L () MTT W, 4RE:R59% 4 h Ja o2
ki, A DMSO JGiEd, {Efbr{ (Molecular
Devices /A #], Spoctra Max190 %) 490 nm i KAk
BB (A . TR 3 W, A4
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Fig. 1 Inhibitory effect of tested water-soluble compounds

on proliferation of HepG2 cells (X £s, n = 6)
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