% %% Chinese Traditional and Herbal Drugs %544 % 28 201341 A +147 -

N EE L 2

g, LM, BEHT, £2H2 g’
1 RERAL L T R TRA, L9 et 211189
2. HEBERNIEEREYIIRE, T AT 810001

W E:. BB XNEZRE 2 Dracocephalum heterophyllum FILF A TR . 3% FIE LM 031720
Faith, BREENTAITENEE. &8 NAFHEL OS% BRI b 2B 16 Meay, 2% ERFERE (1),
ARMZE (). £8%E 3. BBEB (4). BRE (5). AMIEE (6). B-FMIGE (7). 2a, 3o- "3 IHE-12-45-28-F%
BOREE (8), HRRE-6"-Z80R (9O FHAZE (100, KEHFC (D). #4&%EER (12). REFEE-S-O-HEHBEHT (13). K
BEET-OP-D-LIBEH (14). RBEE-7-0-LFHH (15). DEEH G (16). Bt LAY 3~5. 7~10. 14 HEK

MIZHE B E], AW 1. 2. 11, 12 hERNZBEY 5 BR 5.
XA RMEZ; 2R ARER MPREKR: HRET-6"- LR

PESHES: R284.1 XEkkRERE: A
DOI: 10.7501/.issn.0253-2670.2013.02.006

NEHS: 0253 - 2670(2013)02 - 0147 - 06

Chemical constituents from Dracocephalum heterophyllum

NIU Bao-jing', MA Zhu-kun', LIAO Zhi-xin', JI Lan-ju’, SUN Hong-fa”
1. Department of Pharmaceutical Engineering, School of Chemistry and Chemical Engineering, Southeast University, Nanjing

211189, China

2. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China

Key words: Dracocephalum heterophyllum Benth.; genkwanin; navadensin; corosolic acid; pedaliin-6"-acetate

5 2% Dracocephalum heterophyllum Benth.,
NETERTT LR FAEEAEY), AL NERF
R AP BN T LT i), IS (K
W) T E G2l HR MBI &R, I
JUBEILEAN TG H . FiE. PO SORTE (R, Faf
T =4 EEESEIE ERER, A HGT &I,
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FEIR L ([ Bruker); LCQ—DECA %! ESI-MS
g (ZE[H TermoFinnigan); HP—1100 & EI-MS
JRIEAY (E[H Agilent); UV—260 B4k (H
A5 ; PE 577 BILL AR 6 HE{X (36 [ Pekin Elmer);
XT—4 BB 0E A4 R R HT U8 A
F]); Buchi C660 H R (it Buchi); LC—
20AT. SPD—M20A. LC—Solution 7R AH it
% CHASE); MCI (75~150 pum) Mitsubishi
Chemical; Sephadex LH-20(20~100 pm) (Pharmacia
/NT]); Toyopearl %t (TOSOH A#]); AB-8 KAL
PRE (B =ERERBERAFD; HEIkaEK
(200~300.300~400 H) A #H BAEN L) Hr- .

RE 2T 2009 7 AR BEFEBEEEMALC
H. MPFEA (20090717) b ER2E B AL R R
A MR 5T BT R S Y R S 5 i Dracocephalum
heterophyllum Benth., ILERFF T RE KM FELL
2 RRE5SE

RHEHEELE 55 kg, FiR N 95%LERIE
4, BRTd, REBEHMEFRLREE 275 ¢
3R ESMAmE. BB, ETEAR,
BAHMESY 60 g, FEERZESH/T 70 g, IE T BEI
55 60 g, JKESFEILRE

A HER 2 (60 g) 28 200~300 H RERKE Y,
LUA JhHBE-RE R 28 (30 1 10 & 100) BEEEVEM,
TLC 2 iR& A FF 4, 15514 870 YA1~YA4.
YA2~YA4 ¥4y 564 MCL MGG, BEHEER,
YA4 B3 HT A BT, 4 TLC MRS BRI
BORRRMIE. BREDUEE, ¥ EERRS G AR
e, AimBE-BERR 28 (20 0 150 0 1D BEATHS
Ve, MM 5% Sephadex LH-20 (L EE-7K
80 : 20). Toyopearl L ifk4b3# (ZEFF-7K 80 : 20D,
BEULE® 1 (10mg). 2 (8mg). 3 (6.5mg).

it ZBE 8R4y (70 g) £ 200~300 HEER KRR
i, DU iR -BE RS 208 (30 10 100D BRELE,
18414y YB1~YB4, %4455 5F MCL Bk
4%, B4 Sephadex LH-20, Toyopearl A Z -
7K (80 120) AR¥EMA, M YB2 HEEMEY)
4 (10 mg). 5 (9mg) F16 (13 mg), YB3 M YB4
IR ERER AT I, DA HEE-BERR LRE(15 1 1-1 ¢
5) BEREE¥EAL, #XJ5A Sephadex LH-20, Toyopearl
2 BE-K (80 1 20) TRRBEM, M YB3 #5r4E21L
&4)7 (Tmg) M8 (6mg), M YB4 FHRELEY

9 (20 mg),

IETEEER23 (60 g2 AB-8 B KFLM e FE I,
PLZEE-7K (0:1, 50:50, 80:20, 95:5, 1:0)
BEREVERL, FFRUKE, BREEYH RS THESL
&Y, BEESE TLC RERHITF (36 g, BE
200~300 HEERFAE, DI-@Bi-HEE (50 :
1—1:5) BREWE, £ TLC #&HAMHE R
B3] 5 MRS YC1~YCS5. 5 Mo REFIER
W —SAE (B OB-FRERRD, HEYH%
i (FPEE-7KPER). Sephadex LH-20 ( ZEZ-7K¥E
W) #—SasEditk, M YC1 S8Ry 10
(57 mg). 11 (30 mg); M YC2 HERLEH 12 (45
mg). 13 (22 mg); M YC3 HAHEEY 14 (7
mg); M YC4 G EMLEY 15 (165 mg); M YCS
HRELEY) 16 (75.4mg).

3 SHETE

o549 1: BEEE S (FEE, mp 285~287 C.
ESI-MS m/z: 285 [M+H]"; UVAYH (nm): 206,
333; IRver (cm '): 3269 (OH), 1 665 (C=0), 1 605,
1592, 1 437.'H-NMR (500 MHz, DMSO-dq) 8: 12.95
(1H, s, 5-OH), 10.36 (1H, s, 4-OH), 7.96 (2H, d, J =
8.6 Hz, H-2', 6'), 6.93 (2H, d, J = 8.6 Hz, H-3', 5,
6.84 (1H, s, H-3), 6.77 (1H, s, H-8), 6.37 (1H, s, H-6),
3.87 3H, s, 7-OCH3); "*C-NMR (125 MHz, DMSO-d)
§: 181.7 (C-4), 165.1 (C-7), 164.0 (C-2), 161.1 (C-9),
161.2 (C-4"), 157.1 (C-5), 128.4 (C-2, 6"), 120.9
(C-1), 115.8 (C-3', 5", 104.5 (C-10), 102.9 (C-3),
92.6 (C-8), 97.8 (C-6), 55.9 (7-OCH3). LA L%#E 53¢
mRIE 8, A 1 HERE.

&4 2: EEES (N, mp 199~200 C.
UV AN (nm): 285, 330; TR ver (cm '): 3 100 (OH),
659 (C=0),1 594, 1 565, 1 500, 1 425, "H-NMR (500
MHz, DMSO-dq) &: 12.77 (1H, s, 5-OH), 10.41 (1H, s,
7-OH), 7.94 (2H, dd, J = 8.6, 2.0 Hz, H-2', 6'), 6.96
(2H, d, J = 8.6 Hz, H-3', 5"), 6.87 (1H, s, H-3), 3.82
(3H, s, -OCH3), 3.92 (3H, s, -OCH3), 4.02 (3H, s,
-OCH;); *C-NMR (125 MHz, DMSO-dg) &: 182.2
(C-4), 163.0 (C-2), 162.3 (C-4"), 151.1 (C-7), 148.3
(C-5), 145.4 (C-9), 131.6 (C-6), 128.1 (C-2', 6'), 128.0
(C-8), 122.9 (C-1), 1147 (C-3', 5", 103.0 (C-3),
102.8 (C-10), 61.1 (8-OCHs), 60.1 (6-OCH3), 55.6
(4-OCHy). _EiR¥E 5 cmiigss—5", Wk
EEY 2 WA mEE,
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&9 3. HEAHT (95%Z8%), mp 261~262
T, UVASM (nm): 269, 327, RVE (em™): 3 280
(OH), 1 650 (C=0), 1 589, 1 560. 'H-NMR (500
MHz, DMSO-dg) &: 12.91 (1H, s, 5-OH), 9.49 (s, 1H,
7-OH), 7.91 (2H, d, J = 8.8 Hz, H-2, 6'), 6.92 (2H, d,
J = 8.8 Hz, H-3', 5), 6.73 (1H, s, H-3), 6.46 (1H, d,
J =2.0 Hz, H-8), 6.19 (1H, d, J = 2.0 Hz, H-6), 3.86
(3H, s, -OCH;); "“C-NMR (125 MHz, DMSO-dg)
182.2 (C-4), 165.3 (C-7), 164.2 (C-2), 161.5 (C-9),
161.4 (C-4", 157.2 (C-5), 128.8 (C-2', 6), 121.2
(C-1"), 116.2 (C-3', 5'), 104.9 (C-10), 103.4 (C-3),
94.0 (C-8), 98.2 (C-6), 56.1 (4-OCHz). iR ¥ 5
BAIRE A — D), AW 3 WEEWE.

&Y 4. AENA (FED, mp 253~255 C.,
ESI-MS m/z: 473 [M + H]', 471 [M — HJ ;
IR v\ (cm™'): 3 400 (OH), 1 698 (C=0). 'H-NMR
(300 MHz, DMSO-dy) &: 0.92 (3H, d, J = 6.40 Hz,
30-CHs), 0.82 (3H, d, J = 6.2 Hz, 29-CH3), 1.24 (3H,
s, 23-CH3), 1.04 (3H, s, 27-CHs), 0.92 (3H, s, 26-
CH;), 0.75 (3H, s 24-CH3), 0.71 (3H, s, 25-CH3), 5.14
(1H, m, H-12), 4.25 (1H, dd, J = 8.5, 11.6 Hz, H-30),
436 (1H, d, J = 8.9 Hz, H-2a); “C-NMR (75 MHz,
DMSO-dy) 6: 46.8 (C-1), 67.2 (C-2), 82.1 (C-3), 38.8
(C-4), 54.8 (C-5), 18.0 (C-6), 32.5 (C-7), 39.1 (C-8),
47.1 (C-9), 37.4 (C-10), 22.9 (C-11), 124.5 (C-12),
138.3 (C-13), 41.7 (C-14), 27.3 (C-15), 23.7 (C-16),
46.8 (C-17), 52.4 (C-18), 38.4 (C-19), 38.4 (C-20),
30.2 (C-21), 36.1 (C-22), 28.9 (C-23), 17.2 (C-24),
16.5 (C-25), 17.0 (C-26), 23.1 (C-27), 178.3 (C-28),
20.9 (C-29), 16.8 (C-30). iR¥d 5 CBkIRIEZEA
—50, WA 4 WEID R,

&Y 5: AR (E4), mp223~225 C,
EL-MS m/z: 442 [M]"; TRvES (em™): 3 420 (OH),
1631 (C=C). 'H-NMR (300 MHz, DMSO-de) 6: 5.16
(1H, t, J = 3.1 Hz, H-12), 3.23 (1H, m, 28-OH), 3.21
(1H, d, J = 11.0 Hz, H-28), 3.52 (1H, d, J = 9.5 Hz,
H-28"), 1.08 (3H, d, J = 7.60 Hz, 30-CHy), 0.84 (3H,
d, J = 6.60 Hz, 29-CH;), 1.29 (3H, s, 25-CH3), 1.23
(3H, s, 27-CHs), 0.89 (3H, s, 23-CH3), 0.78 (3H, s,
24-CHs), 0.69 (3H, s, 26-CH3); "C-NMR (75 MHz,
DMSO-dg) 6: 38.8 (C-1), 27.5 (C-2), 79.3 (C-3), 38.8
(C-4), 55.2 (C-5), 18.3 (C-6), 32.8 (C-7), 39.9 (C-8),
47.7 (C-9), 36.9 (C-10), 23.4 (C-11), 125.1 (C-12),

138.7 (C-13), 42.3 (C-14), 26.2 (C-15), 23.5 (C-16),
37.9 (C-17), 54.1 (C-18), 39.7 (C-19), 39.4 (C-20),
30.6 (C-21), 35.1 (C-22), 28.1 (C-23), 15.6 (C-24),
16.0 (C-25), 17.4 (C-26), 23.5 (C-27), 69.9 (C-28),
17.0 (C-29), 21.3 (C-30). _ik#¥i#E 5 CHERIRIEFEA
— 8, WA 5 NS K.

&Y 6: HER R (FA), mp285~287 C.
EI-MS m/z: 456 [M]. IRveo (cm™): 3 354 (OH),
1 683 (C=0). 'H-NMR (500 MHz, DMSO-dg) 5: 0.65
(3H, s, 24-CH3), 0.76 (3H, s, 25-CH3), 0.79 (3H, s, 23-
CHs), 0.87 (3H, s, 26-CH3), 1.64 (3H, s, 30-CH3), 0.93
(3H, s, 27-CH3), 4.56 (1H, brs, H-29a), 4.68 (1H, brs,
H-29b); C-NMR (125 MHz, DMSO-ds) &: 38.8
(C-1), 27.5 (C-2), 79.2 (C-3), 39.2 (C-4), 55.5 (C-5),
18.4 (C-6), 34.4 (C-7), 41.0 (C-8), 50.7 (C-9), 37.6
(C-10), 21.1 (C-11), 25.7 (C-12), 38.7 (C-13), 42.7
(C-14), 30.7 (C-15), 32.3 (C-16), 56.5 (C-17), 47.2
(C-18), 49.4 (C-19), 150.7 (C-20), 29.8 (C-21), 372
(C-22), 28.1 (C-23), 15.5 (C-24), 16.3 (C-25), 16.4
(C-26), 14.8 (C-27), 180.1 (C-28), 109.8 (C-29), 19.7
(C-30). _Lid¥de 5 ek A 80", MkE
WA 6 h AFLHRER .

&Y 7. Atk (OB, mp 197~198 C,
EI-MS m/z: 426 [M]". TRveo (cm™): 3 401 (OH),
1 622 (C=C). 'H-NMR (500 MHz, CDCls) §: 0.79
(3H, s, 24-CH3), 0.83 (3H, s, 28-CH3), 0.86 (3H, s,
29-CHs), 0.86 (3H, s, 30-CHs), 0.94 (3H, s, 25-CH3),
0.98 (3H, s, 26-CH3), 1.02 (3H, s, 23-CH3), 1.10 (3H,
s, 27-CH,), 3.43 (1H, dd, J = 12.2, 4.2 Hz, H-3), 5.26
(1H, brt, J = 3.9 Hz, H-12); “C-NMR (125 MHz,
CDCl3) &: 38.6 (C-1), 27.3 (C-2), 79.1 (C-3), 39.9
(C-4), 55.3 (C-5), 18.5 (C-6), 32.6 (C-7), 39.6 (C-8),
47.7 (C-9), 36.9 (C-10), 23.6 (C-11), 121.8 (C-12),
145.3 (C-13), 41.8 (C-14), 26.1 (C-15), 26.9 (C-16),
32.4 (C-17), 47.1 (C-18), 46.7 (C-19), 31.1 (C-20),
34.8 (C-21), 37.3 (C-22), 282 (C-23), 15.4 (C-24),
15.7 (C-25), 16.9 (C-26), 25.9 (C-27), 28.5 (C-28),
33.4 (C-29), 23.7 (C-30). LiR#¥E 5 CikiRiEHEA
—B, MEENEW T AR

&4 8: At K (L), mp 295~297 C.
ESI-MS m/z: 471[M — H], 495 [M + Na] .
IR v (cm™): 3 445 (OH), 1 693 (C=0). 'H-NMR
(500 MHz, CDCl5) 6: 0.78 (3H, s, 26-CHs), 0.81 (3H,
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s, 23-CH;), 0.88 (3H, s, 24-CH3), 0.92 (3H, s, 29-
CHs), 0.98 (3H, s, H-30), 1.09 (3H, s, H-25), 1.24
(3H, s, 27-CH;), 3.20 (1H, overlapped, H-3), 4.09
(1H, m, H-2), 5.30 (1H, brs, H-12); “C-NMR (125
MHz, CDCls) &: 42.5 (C-1), 67.2 (C-2), 80.4 (C-3),

39.4 (C-4), 49.5 (C-5), 19.2 (C-6), 34.2 (C-7), 40.8

(C-8), 48.6 (C-9), 39.5 (C-10), 243 (C-11), 123.6
(C-12), 144.4 (C-13), 43.2 (C-14), 28.8 (C-15), 24.9
(C-16), 48.9 (C-17), 42.4 (C-18), 47.3 (C-19), 31.7
(C-20), 33.8 (C-21), 35.0 (C-22), 22.5 (C-23), 29.2
(C-24), 16.8 (C-25), 17.9 (C-26), 26.1 (C-27), 182.0
(C-28), 24.2 (C-29), 33.7 (C-30). LA &5 iRk
ERA-F, WETHEY 8 K 20, 30-_FEEE-
12-4#5-28-FF B R B8

&Y 9: EEH A (FEE), mp 258~260 C.
EI-MS m/z: 520 [M]"s TRveor (cm™): 3 435 (OH),
1 730, 1 647 (C=0), 1 592, 1 495, 1 450, 'H-NMR
(500 MHz, DMSO-ds) &: 13.06 (1H, s, 5-OH), 9.92
(1H, s, 4'-OH), 9.38 (1H, s, 3'-OH), 7.46 (2H, m, H-2/,
6), 6.90 (1H, d, J = 9.0 Hz, H-5"), 6.87 (1H, s, H-8),
6.73 (1H, s, H-3), 4.98 (1H, d, J = 7.0 Hz, H-1"), 3.91
(3H, s, -OCHj3), 3.2~4.2 (6H, m, sugar-H), 1.86 (3H,
s, -OCOCH3); "*C-NMR (125 MHz, DMSO-ds) &
164.2 (C-2), 102.7 (C-3), 182.0 (C-4), 151.8 (C-5),
127.9 (C-6), 158.7 (C-7), 91.4 (C-8), 152.7 (C-9),
104.8 (C-10), 121.4 (C-1"), 113.5 (C-2"), 145.7 (C-3"),
149.8 (C-4"), 115.9 (C-5"), 119.0 (C-6"), 56.4 (-OCH3),
102.0 (C-17), 73.8 (C-2"), 76.3 (C-3"), 70.0 (C-4"),
74.0 (C-5"), 63.2 (C-6"), 169.9 (C-1), 20.4 (C-2""),
R ¥R 5 miRE A B, W EY 9
R -6"- LR -

&9 10: s s (R, mp 330~332 C.
UV AN (hm): 254, 354; EI-MS m/z: 300 [M]".
'H.NMR (300 MHz, DMSO-ds) &: 3.87 (3H, s,
3'-OCHs), 7.54 (1H, dd, J = 8.6, 2.1 Hz, H-6'), 7.42
(1H, d, J=2.1 Hz, H-2"), 7.08 (1H, d, J = 8.6 Hz, H-5"),
6.75 (1H, s, H-3), 6.46 (1H, d, J = 2.0 Hz, H-8), 6.20
(1H, d, J = 2.0 Hz, H-6), 9.44 (1H, s, 4-OH), 10.82
(1H, s, 7-OH), 12.93 (1H, s, 5-OH); "C-NMR (75
MHz, DMSO-dg) J: 164.8 (C-2), 104.5 (C-3), 182.5
(C-4), 162.2 (C-5), 99.6 (C-6), 164.4 (C-7), 94.8
(C-8), 158.2 (C-9), 103.9 (C-10), 122.2 (C-1"), 111.1
(C-2), 151.5 (C-3"), 148.8 (C-4)), 116.4 (C-5), 121.1

(C-6"), 56.7 (3'-OCH3) iR E#E 5 SCRIR B H A —
Y, s A 10 AR FRIE.

ey 11: HELERH R (TED, mp 196~
197 °C. ESI-MS m/z: 359 [M—H] ", 383 [M+Na]";
Rvr (em'): 3 357, 3 515, 3 412 (OH), 1 613,
1517, 1466, 'H-NMR (500 MHz, DMSO-dg) 8: 9.37
(1H, s, 4-OH), 7.27 (2H, s, H-2, 6), 5.53 (1H, d, J =
7.7 Hz, Gle-H-1), 3.83 (6H, s, 3, 5-OCH;); "*C-NMR
(125 MHz, DMSO-dy) 6: 164.4 (C-7), 147.5 (C-3, 5),
141.1 (C-4), 118.7 (C-1), 107.3 (C-2, 6), 94.8 (C-1"),
77.8 (C-3"), 76.3 (C-5"), 72.4 (C-2"), 69.5 (C-4), 60.5
(C-6"), 56.1 (3, 5-OCH;). _FiREHE 5 CikE R A
—FU, WA 11 N KER C.

WY 12: IR FHEHAECHEE), mp 263-265 C.
EI-MS m/z: 611 [M], 303, 302, 179, 153, 151, 147,
137, 124; TRvE (cm™'): 3 441 (OH), 1 657 (C=0),
1577, 1 535. 'H-NMR (500 MHz, DMSO-ds) &: 12.01
(1H, s, 5-OH), 9.05 (1H, s, 4'-OH), 6.94 (1H, dd, J =
2.0, 8.3 Hz, H-6'), 6.93 (1H, d, J = 8.3 Hz, H-5"), 6.90
(1H, d, J = 1.8 Hz, H-2"), 6.14 (1H, d, J = 2.0 Hz,
H-6), 6.13 (1H, d, J = 2.1 Hz, H-8), 5.50 (1H, dd, J =
2.9, 12.2 Hz, H-2), 4.96 (1H, d, J = 7.6 Hz, Glc-H-1),
441 (1H, d, J = 6.1 Hz, Rha-H-1), 3.78 (3H, s, 3'-
OCHs), 3.27 (1H, m, H-3), 2.78 (1H, dd, J = 3.1, 17.2
Hz, H-3), 1.08 (3H, d, J = 6.2 Hz, Rha-H-6); *C-
NMR (125 MHz, DMSO-dg) &: 196.9 (C-4), 165.1
(C-9), 163.0 (C-7), 162.4 (C-5), 147.9 (C-4"), 146.4
(C-3", 130.9 (C-1'), 117.8 (C-2), 114.1 (C-6"), 112.0
(C-5"), 103.3 (C-10), 100.5 (Rha-C-1), 99.4 (Gle-C-1),
96.3 (C-6), 95.5 (C-8), 78.3 (C-2), 76.2 (Glc-C-3),
75.5 (Glc-C-5), 72.9 (Glc-C-2), 72.0 (Rha-C-4), 70.7
(Rha-C-2), 70.2 (Rha-C-3), 69.5 (Glc-C-4), 68.2 (Rha-
C-5), 66.0 (Glc-C-6), 55.6 (3'-OCHs), 42.0 (C-3), 17.7
(Rha-C-6). _LiR¥iE 5 kg A —s"", #
ENEY) 12 HEREER.

&Y 13: HEELERHEK (FED, 'HNMR
(500 MHz, DMSO-ds) 4: 10.92 (1H, s, 7-OH), 9.77
(1H, s, 4-OH), 9.33 (1H, s, 3'-OH), 7.37 (1H, brs,
H-5"), 7.36 (1H, brs, H-2), 6.87 (1H, d, J = 8.5 Hz,
H-6), 6.69 (1H, d, J = 2.3 Hz, H-6), 6.80 (1H, d, J =
2.3 Hz, H-8), 6.54 (1H, s, H-3), 4.70 (1H, d, J = 7.4
Hz, Gle-H-1); “C-NMR (125 MHz, DMSO-d) 6
177.8 (C-4), 168.5 (C-2), 162.1 (C-7), 159.4 (C-5),
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159.1 (C-9), 150.0 (C-4"), 146.3 (C-3'), 122.3 (C-1"),
119.3 (C-6"), 116.8 (C-5"), 113.9 (C-2'), 108.8 (C-10),
106.5 (C-3), 105.3 (C-6), 98.8 (C-8), 105.2 (Glc-C-1),
74.5 (Gle-C-2), 76.2 (Gle-C-3), 70.4 (Glc-C-4), 78.1
(Glc-C-5), 61.4 (Glc-C-6). L iR¥HE 5 CRiRE—
Y, WL AW 13 WA BE R 5-O- BT

WEY 14: BFEHKIREE (ZED), mp
179~181 °C, ESI-MS m/z: 447 [M—H]", UV AMH
(nm): 253, 268, 345, 'H-NMR (500 MHz, DMSO-ds)
5:12.97 (1H, s, 5-OH), 9.95 (1H, s, 4-OH), 9.36 (1H,
s, 3'-OH), 7.44 (1H, dd, J = 8.4, 2.2 Hz, H-6"), 7.41
(1H, d, J = 2.2 Hz, H-2'), 6.90 (1H, d, J = 8.4 Hz,
H-5"), 6.78 (1H, d, J = 2.1 Hz, H-6), 6.74 (1H, s, H-3),
6.44 (1H, d, J=2.1 Hz, H-8), 5.07 (1H, d, J= 7.5 Hz,
Gal-H-1); “C-NMR (125 MHz, DMSO-d;) J: 181.9
(C-4), 164.4 (C-2), 162.9 (C-7), 161.3 (C-5), 156.8
(C-9), 150.1 (C-4"), 145.7 (C-3"), 119.3 (C-6"), 121.3
(C-11, 116.1 (C-5", 113.5 (C-2"), 105.5 (C-10), 103.3
(C-3), 100.1 (C-1"), 99.5 (C-6), 94.8 (C-8), 77.3
(C-5"), 76.5 (C-3"), 73.1 (C-2"), 69.4 (C-4"), 60.5
(C-6") LR 5 e — 5", M e &
14 KRB K-7-0-B-D-F¥HWEFH .

tEW 15: WELEMA (TED, mp 189~
190 “C. 'H-NMR (500 MHz, DMSO-ds) 6: 12.98 (1H,
s, -OH), 7.40 (2H, m, H-2', 6'), 6.91 (1H, m, H-5), 6.73
(1H, s, H-3), 6.72 (1H, d, J = 2.8 Hz, H-8), 6.45 (1H, d,
J = 2.8 Hz, H-6), 5.06 (1H, d, J = 6.6 Hz, Glc-H-1),
4.55 (1H, m, Rha-H-1), 1.08 (3H, d, J = 5.2 Hz,
Rha-H-6); "*C-NMR (125 MHz, DMSO-d;) J: 181.8
(C-4), 164.6 (C-2), 162.8 (C-7), 161.2 (C-5), 156.8
(C-9), 150.6 (C-4"), 145.9 (C-3"), 122.1 (C-1"), 119.1
(C-6"), 116.0 (C-5"), 113.4 (C-2'), 105.3 (C-10), 103.0
(C-3), 100.5 (C-6), 94.7 (C-8), 66.0 (Glc-C-6), 69.5
(Gle-C-4), 73.0 (Gle-C-2), 75.5 (Gle-C-5), 76.2
(Gle-C-3), 99.9 (Glc-C-1), 17.7 (Rha-C-6), 68.2 (Rha-
C-5), 70.2 (Rha-C-2), 70.7 (Rha-C-3), 72.0 (Rha-C-4),
99.5 (Rha-C-1). _bik¥if 5 cikipi A —80",
M EWEY 15 IRBER-T-0O-ZFEH .

tEY 16: AR (HEE), ESI-MS m/z: 623
IM—H] ; UV (nm): 202, 216, 242, 287, 327;
IR vt (em™): 3 416 (OH), 1 700 (C=0), 1 630
(C=C), 1 600, 1 550, 1 445. 'H-NMR (500 MHz,
DMSO-dy) 6: 7.45 (1H, d, J = 16.0 Hz, H-p), 6.40~

7.10 (6H, m, Ar-H), 6.18 (1H, d, J = 16.0 Hz, H-o),
2.70 (2H, m, H-B), 5.03 (1H, brs, Rha-H-1), 4.35 (1H,
d, J = 7.8 Hz, Gal-H-1), 0.96 (3H, d, J = 6.1 Hz, Rha-
H-6); “C-NMR (75 MHz, DMSO-d) d: 167.9 (C=0),
147.5 (C-B"), 146.7 (C-4), 144.6 (C-3"), 144.1 (C-3),
142.5 (C-4), 131.3 (C-1"), 126.7 (C-1), 123.2 (C-6),
121.4 (C-6), 116.7 (C-a), 116.2 (C-2', 5'), 115.4
(C-2), 113.8 (C-5), 71.1 (C-a), 34.5 (C-p), 102.3
(Gal-C-1), 71.9 (Gal-C-2), 80.8 (Gal-C-3), 69.8 (Gal-
C-4), 74.1 (Gal-C-5), 60.1 (Gal-C-6), 101.6 (Rha-
C-1), 70.3 (Rha-C-2), 69.6 (Rha-C-3), 73.8 (Rha-
C-4), 68.8 (Rha-C-5), 17.2 (Rha-C-6). _iR¥35E 530k
iEFA—FY, WSS 16 AT EEE G.

S 3k

(1] TEHNERTEEYERBZELS. TEEYSE (B
ANTHEAE) M) JbE: BHEEHRR. 1977,

[2] TLURBTEEERE. thE AR (B M) b RBUFA
KR4, 1986.

3] %82, &i—, 3 & SSREENERS N E
H¥5E 7] TR, 2010, 27(9): 699-703.

[4] Suksamrarn A, Poomsing P, Aroonrerk N, e al

Antimycobacterial and antioxidant flavones from
Limnophila geoffrayi [J]. Arch Pharm Res, 2003, 26(10):
816-820.

[5] vk B, B, ZRK S BERRBHLERD
B (1] RARFYIA %}Fiz 2004, 16(5): 391,

61 Brlehe, B #, VFEFEE, . b ZB5ER AR (O
% [J]. HEEEREZ, 2008, 19(12): 2909-2910.

[71 EL-Seedi H, R. Antimicrobial triterpenes from Poulsenia
armata Miq. Standl [J]. Nat Prod Res, 2005, 19(2):
197-202.

8] EWR. FEBREDEET ZENN LEHHIR D]
Drm: &K, 2010.

[9] fE&AH, B4, F B AFZUFRSHMA 1)
[7]. T EZFEIRE, 2005, 40(22): 1695-1697.

[10] x| %%, ¥ A9, BEE RIUEERELZERITR
[7]. EZE, 2008, 22(7): 568-569.

(11] JIEAR, 3. EAAENZRSBA ] FEAR
KA, 1995, 26(6): 329-331.

[12] xI %, X2, B HEH HEREFEHDTR =KL
RS (J]. TUALRYIEAR, 2007, 27(6): 1141-1146.

[13] ¥ 7, whg%e, FWM. B2y HHFZWAEYE R
SRR [7]. PEAFERE, 2009, 44(3): 170-175.

[14] Umbetova A K, Esirkegenova S Z, Chaudri I M, er al.
Flavonoids of plants from the genus Tamarix [J]. Chem

Nat Compd, 2004, 40(3): 297-298.



+152- ¥

Chinese Traditional and Herbal Drugs £ 44 % 23] 201341 A

[15] Jin H K, Young H C, Sung M P, et al. Antioxidants and
inhibitor of matrix metalloproteinase-1 expression from
leaves of Zostera marina L. [J]. Arch Pharm Res, 2004,
27(2): 177-183.

[16] BAITEH, R, KR, F BIKERTFHBRINE
AW [J]. R, 2011, 46(8): 946-950.

71 & £ K& W, B B )IRTFHRERSBIR [J].
r 25§, 2010, 33(6): 910-912.

(18] & 5. =MEHEMA —M B ERE L2 RS K
HAYIEMSTIR D] 220 20K, 2007.

[19] mER, T4M, TEF F SEELFRSHHTR
[7]. HEZY, 1995, 26(11): 568.

[20] BB, EHEBRAEERLZRS RAEDEHHR
[D]. i R R, 2009.

21] BagE, xaRE, Tk SeEEEyERETRY
B ()] &SR0, 1992, 13(4): 481-482.

(¢ 8) REBHHES

(P BH) 2EE201 FRXREF_ATRBBMEAE (BRFITE BTG REHL) 2L, 2012 %
SHKEK, (3R RIEXRBRARMAFESESFAPANFR LS, F£FE 2012 YERLAGY

0 5% KA,

2012 Fhe (P EAHELIAF) T GEIREY (S ) 2012 % 12 A 7 B A H:

kB 4) & 2011 4%

S EAKGI IR 6480, LHKBALBFE 1445, YEFETHFEAHAE1.4; BHeBhETF 0978,

A Ak 0.75, MAREF 2270.20; LA E 4
(2005—2012 4F ) &K “BHFYEREF AR,
FE4 K (CNKI) (FEFARLEFEAE-FHEIR) 2012 % 12 A 26 8 L H:

84.9, LS| P EFHEYHFRMIIE 1 2. £48F

CETIETIL L

X 16314, #aBE-T 1.481, £ 4Lk 080, WEB T % 41.32 H 4,
Bty Kik#., 4. FRA. HEREBAS (FEB) LEE S LH



