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Anti-hepatitis virus constituents from Corydalis saxicola
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Abstract: Objective To study the anti-HBV constituents from Corydalis saxicola. Methods The constituents were repeatedly
purified by column chromatography and were identified on the basis of spectral analysis and comparison of their spectral data with
those previously reported. Compounds isolated in large amounts were assayed against HBV. Results Sixteen compounds were
identified to be dihydrosanguinarine (1), d-corydaline (2), cavidine (3), stylopine (4), 6-acetonyl-5, 6-dihydrosanguinarine (5),
dihydrochelerythrine (6), tetrahydropalmatine (7), adlumidine (8), (—)-salutaridine (9), palmatine (10), protopine (11), berberine (12),
coptisine (13), thalifaurine (14), dehydroapocavidine (15), and (+)-magnoflorine (16). Compounds 5, 6, 8—11, 13, and 16 with high
amounts were chosen to detect anti-HBV activities. Compounds 5 and 8 were moderately active, compounds 11 and 16 showed weak
inhibitory effects, while compound 6 exihibited the most potent activity against HBsAg and HBeAg secretions in HepG 2.2.15 cell line,
followed by compound 9. Conclusion Compounds 1, 4—=6, 8, 9, 13, 14, and 16 are isolated from C. saxicola for the first time.
Compound 10 is the main constituent and compound 6 exihibits the most potent activity against HBV.
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(dihydrosanguinarine, 1) d-4¢ 27§ (corydaline, 2).
W IERSCE, (cavidine, 3)+ stylopine (4). 6- A
-5, 6- — & I AR B ( 6-acetonyl-5, 6-dihydro-
sanguinarine , 5) . & [ JE 3 4Lk  ( dihydro-
chelerythrine, 6). VYL 57T (tetrahydropalmatine,
7). adlumidine (8). (—)-salutaridine (9). EIyT
(palmatine, 10). JR[ F i (protopine, 11). /NEE
fi (berberine, 12). coptisine (13). thalifaurine (14).
dehydroapocavidine (15) FIAK:{LH, [(+)-magno-
florine, 16]. A, LG54 1. 4~6. 8. 9. 13,
14 F1 16 1205 1 I TR 7 B4 3. X
BB RIS 5. 6. 8~11. 13, 16 HHTHL
PRSI, SRR &) 5 A 8 P —
i, YL, 16 W PERSS, G 6 X HBV H
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FEIEH] o
1 XFE5HH

XRC—1 5 #4%; VG Auto spec-3000 X API
Qstar Pulsar LC—Q—TOF Jii i, Bruker AM—400
(400 MHz/100 MHz) %R 3LARAL, TMS by A s .
iR (100~200, 200~300 H). 2 (i
TR G M GFass BURE 4 75 5 VR AL 77 i s
Sephadex LH-20 > Amersham Bioscience 2 ] /7 it »
RP C-8 filfii (40~63 um) & Merck A 777 fhe 4
B A R R SR A TG, BT AR o 23 i
4li, HepG 2.2.15 #iffus| Al (dbnd) &5 302
BERt, BEbRXCh ELX800 (fE[ED. HKFsE (3TC,
BRI D B9 2238 o CRED 778, b
DMEM. G418 2§ Gibco 2 H]/=fh, MTT. &K,
HEPES 4 Amresco A /™ i, JIfi 2 LT ) H R I
WORBIETUIT, - LRSI & #5424
TR
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Corydalis saxicola Bunting IR
2 WERDTAR
21 RB59E

THRETEN 5.5 kg, KiiE, 1] 95%ZEF 10 L
TNFREIREEE 3 K, BRR 3h, gE SRR YE, AR JEH
2% HCI ¥ 8.0 LR, yEid. /KJEH 25% ZUK
W pH EHZA 10, RJFHRMRN, 5RE 93.6 g
K2 10% NaOH ¥ pH {545 12, HIIE T ¥
UL, 19EE 63.6 go

SN (93.6 g) ARE TR AR CRU-F
B 2 1 1), BLTLC Rl 54 FF REAHIE 15043 51 4
AN A~D. 055 A (123 g) G Hs ke (i b 1
Ve (kSRR OfE 1501, 1001, 831, 5:1,
20 D), LAY 1 (19 mg). 2 (43 mg). 3 (26 mg).
4 (11mg). 5 (22mg) 16 (60 mg). KL
M5 B CEAG-Nld15:1, 10:1, 5:1, 3:1)
L& 7 (34 mg) A8 (142 mg), M44 C
CRAOT-AE 1D PA3EY 9 (281 mg). 471
D (259 g) el (EA-HEE 10 1) HhEgh,
CEW 10 (12.56 g, BEEEIREAE GRS (G-
HEE9 1, 511, 11 f44&4% 11 (60 mg) Fl
12 (3 mg).

IE TR (63.6 g) kAN (Si-F
fE-7K 70320500, 904 5 N E~1.4143 E(17.3
g) HW A CGRO-HEE 10 0 D 34669 13
(125 mg) . F [RIFE 77 243 F 4346 590 14(22 mg)
(FHi-HEE4 0D, N G A 15 (28 mg)
CERAT-HEE-NE 1210 1), 419 H (2.9 g) 49Uk
FEEIEREEDEN (S0-HEE-/K 812102614
0.4) 194bE4) 16 (540 mg).

22 ZHETE

AW 1. AR CEAT-HED . CyoHisNOys
FAB-MS m/z: 334 (IM]", 100). '"H-NMR (CsDsN, 400
MHz) 6: 7.87 (1H, d, J = 8.0 Hz, H-11), 7.85 (1H, s,
H-4), 7.62 (1H, d, J = 8.0 Hz, H-12), 7.45 (1H, d, J =
8.0 Hz, H-10), 7.30 (1H, s, H-1), 6.98 (1H, d, J = 8.0
Hz, H-9), 4.28 (2H, s, H-6), 6.06 (2H, s, OCH,0-2, 3),
6.03 (2H, s, OCH,0-7, 8), 2.56 (3H, s, NCHj);
BC-NMR (CsDsN, 100 MHz) d: 104.8 (C-1), 148.8
(C-2), 148.2 (C-3), 101.1 (C-4), 127.0 (C-14), 142.9
(C-15), 48.7 (C-6), 113.9 (C-17), 145.2 (C-7), 147.8
(C-8), 107.7 (C-9), 116.8 (C-10), 124.9 (C-18), 127.5
(C-16), 120.9 (C-11), 124.5 (C-12), 131.5 (C-13), 41.5
(NCH3), 101.8 (OCH,0-2, 3), 102.0 (OCH,0-7, 8). L\
Rl ek E S, R AE Y 1 o A
NIRRT

WEY 2. HEf K (48, CyHyNO4; FAB-
MS m/z: 370 (96), 178 (50). 'H-NMR (CsDsN, 400
MHz) 6: 7.02 (1H, d, J = 8.3 Hz, H-12), 6.93 (1H, d,
J=28.3Hz H-11), 6.98 (1H, s, H-1), 6.76 (1H, s, H-4),
438 (1H, d, J = 15.7 Hz, H-8a), 3.97 (3H, s, OCH3-9),
3.95 (3H, s, OCH;-3), 3.94 (3H, s, OCH3-2), 3.93 (3H,
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s, OCH;-10), 3.81 (1H, brs, H-13"), 3.61 (1H, d, J =
15.7 Hz, H-8b), 3.32 (1H, m, H-13), 3.16 (2H, m,
H-6), 2.54 (2H, m, H-5), 0.95 3H, d, J = 7.0 Hz,
CHs-13); "C-NMR (CsDsN, 100 MHz) §: 110.3 (C-1),
148.3 (C-2), 148.8 (C-3), 123.8 (C-4), 129.2 (C-4"),
29.6 (C-5), 51.6 (C-6), 55.0 (C-8), 128.9 (C-8'), 150.6
(C-9), 145.5 (C-10), 112.5 (C-11), 124.5 (C-12), 128.9
(C-12), 38.7 (C-13), 66.3 (C-13"), 135.3 (C-13"), 55.8
(OCH;-2), 56.0 (OCH3-3), 60.0 (OCH3-9), 55.7 (OCH;-
10), 18.2 (CHs-13), LA - %cds b5 Scikai g —5, %
WEAE) 2 N d-H2 T

&Y 3. AR CHEE . CyHyNOg;
FAB-MS m/z: 354 (100). "H-NMR (CsDsN, 400 MHz)
5: 6.97 (1H, s, H-4), 6.87 (1H, d, J = 7.9 Hz, H-11),
6.77 (1H, d, J = 7.9 Hz, H-12), 6.76 (1H, s, H-1), 5.99
(2H, d, J = 18.0 Hz, OCH,0-9, 10), 4.12 (1H, d, J=
15.3 Hz, H-8a), 3.77 (3H, s, -OCH3), 3.73 (3H, s,
-OCHj3), 3.68 (1H, d, J = 4.3 Hz, H-13'), 3.49 (1H, d,
J= 153 Hz, H-8b), 3.03 (1H, dd, J = 4.3, 6.8 Hz,
H-13), 2.53~3.31 (4H, m, H-5, 6), 1.15 (3H, d, J=
6.8 Hz, CHs-13); “C-NMR (CsDsN, 100 MHz) 4
107.1 (C-1), 146.5 (C-2), 145.8 (C-3), 110.2 (C-4),
128.8 (C-4'), 29.6 (C-5), 51.5 (C-6), 53.8 (C-8), 117.4
(C-8"), 146.0 (C-9), 143.6 (C-10), 112.5 (C-11), 123.3
(C-12), 136.6 (C-127), 38.9 (C-13), 63.4 (C-13"), 129.0
(C-13"), 101.6 (OCH,0-9, 10), 55.9 (-OCHs), 56.3
(-OCH3), 19.0 (CH3-13). LA L#ds 5 Uik iE FE A
— 30, MR 3 R R SCE R

twEY 4. EESE CFED. CoH;sNO,,
FAB-MS m/z: 324 (100). 'H-NMR (CsDsN, 400 MHz)
8 6.92 (1H, s, H-1), 6.82 (1H, d, J = 7.9 Hz, H-12),
6.70 (1H, d, J= 7.9 Hz, H-11), 6.64 (1H, s, H-4), 5.99
(2H, d, J = 5.4 Hz, OCH,0-2, 3), 5.95 (2H, d, J = 5.4
Hz, OCH,0-9, 10), 4.10 (1H, d, J = 15.3 Hz, H-8a),
3.40 (1H, brs, H-13"), 3.38 (1H, d, J = 15.3 Hz, H-8b),
3.07 (1H, m, H-13a), 2.71 (1H, m, H-13b), 2.47~3.06
(4H, m, H-5, 6); “C-NMR (CsDsN, 100 MHz) &:
107.0 (C-1), 143.7 (C-2), 146.5 (C-3), 117.7 (C-4),
128.3 (C-4'), 29.9 (C-5), 51.4 (C-6), 53.3 (C-8), 117.7
(C-8"), 146.7 (C-9), 145.5 (C-10), 107.1 (C-11), 121.5
(C-12), 129.4 (C-12), 36.9 (C-13), 60.1 (C-13"), 131.4
(C-13"), 101.3 (OCH,0-2, 3), 101.6 (OCH,0-9, 10).
DA Hde 5 Scmkap s — 800, et sy 4 N

stylopine.

a5 LOEIRSAE CRU-FED.
CxHioNOs, EI-MS m/z: 389 (18), 333 (25), 332
(100). '"H-NMR (CDCls, 400 MHz) o: 7.68 (1H, d, J =
8.9 Hz, H-10), 7.50 (1H, s, H-4), 7.38 (1H, d, J = 8.9
Hz, H-11), 7.13 (1H, s, H-1), 6.88 (1H, d, J = 8.9 Hz,
H-9), 6.80 (1H, d, J = 8.1 Hz, H-12), 6.10 (2H, s,
H-20), 6.08 (2H, s, H-19), 4.92 (1H, m, H-6), 2.65
(3H, s, NCH3), 2.64 (1H, dd, J = 15.9, 3.6 Hz, H-1"a),
2.38 (1H, brm, H-1'b), 2.07 (3H, s, H-3"); "“C-NMR
(CDClLs, 100 MHz) d: 104.3 (C-1), 142.2 (C-2), 147.2
(C-3), 99.8 (C-4), 54.1 (C-6), 148.1 (C-7), 147.6
(C-8), 116.7 (C-9), 107.7 (C-10), 124.2 (C-11), 120.1
(C-12), 138.7 (C-13), 115.6 (C-14), 125.1 (C-15),
130.9 (C-16), 1269 (C-17), 1232 (C-18), 101.4
(C-19), 101.7 (C-20), 42.9 (NCHy), 46.6 (C-1"), 206.3
(C-2"),30.2 (C-3"), LA Xl 5 scmviiE —5, %
YEEW 5 O 6-TN B E-5, 6-— ZMLARTK .

WA 6: T F A G-I . CoiH19NOy,
FAB-MS m/z: 350 (100). 'H-NMR (CsDsN, 400
MHz) §: 7.92 (1H, d, J = 8.5 Hz, H-11), 7.89 (1H, s,
H-1), 7.70 (1H, d, J = 8.4 Hz, H-10), 7.65 (1H, d, J =
8.5 Hz, H-12), 7.38 (1H, s, H-4), 7.05 (1H, d, J = 8.4
Hz, H-9), 6.06 (2H, s, OCH,0-2, 3), 4.42 (2H, s,
H-6), 3.86 (3H, s, OCH;-8), 3.78 (3H, s, OCH;-7),
2.60 (3H, s, NCH3), 2.64 (1H, dd, J = 15.9, 3.6 Hz,
H-1'a), 2.38 (1H, brm, H-1b), 2.07 (3H, s, H-3')
BC-NMR (CsDsN, 100 MHz) §: 104.9 (C-1), 148.7
(C-2), 148.4 (C-3), 101.1 (C-4), 127.0 (C-14), 143.2
(C-15), 49.2 (C-6), 126.5 (C-17), 146.7 (C-7), 153.0
(C-8), 111.9 (C-9), 119.2 (C-10), 126.4 (C-18), 124.2
(C-16), 120.8 (C-11), 124.4 (C-12), 131.5 (C-13),
55.8 (OCHs-7), 60.9 (OCH3-8), 101.8 (OCH,0-2, 3),
41.1 (NCHs), 46.6 (C-1'), 206.3 (C-2'), 30.2 (C-3"). LA
BB ek IE 8, M A Y 6 h A
EPEEEART

twEW 7. BEEAE (D . CyHysNOy,
FAB-MS m/z: 356 (100). 'H-NMR (CsDsN, 400
MHz) J: 7.02 (1H, s, H-1), 6.96 (1H, d, J = 8.3 Hz,
H-12), 6.87 (1H, d, J = 8.3 Hz, H-11), 6.75 (1H, s,
H-4), 4.41 (1H, d, J = 15.8 Hz, H-8a), 3.87 (3H, s,
OCH3-9), 3.83 (3H, s, OCH;-3), 3.76 (3H, s, OCHs-
10), 3.73 (3H, s, OCH;-2), 3.72 (1H, brs, H-13'), 3.61
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(1H, d, J = 15.8 Hz, H-8b), 3.41 (1H, m, H-13b),
2.78 (1H, m, H-13a), 2.67~3.26 (4H, m, H-5, H-6):
BC-NMR (CsDsN, 100 MHz) d: 110.4 (C-1), 148.6
(C-2), 148.4 (C-3), 123.3 (C-4), 127.5 (C-4'), 29.6
(C-5), 51.9 (C-6), 54.6 (C-8), 128.7 (C-8'), 150.8
(C-9), 145.7 (C-10), 111.6 (C-11), 127.6 (C-12),
129.5 (C-12"), 36.9 (C-13), 60.0 (C-13"), 130.7
(C-13"), 55.8 (OCH;-2), 56.3 (OCHs- 3), 59.8
(OCH3-9), 55.9 (OCH3-10). DA I 54 55 Sk 0 J
A, WA T IVUEE DT

WwEY 8: WM A (AN . CypHiNOg,
FAB-MS m/z: 368 (100). 'H-NMR (CsDsN, 400 MHz)
8 6.97 (1H, d, J = 7.9 Hz, H-3"), 6.87 (1H, s, H-5),
6.66 (1H, s, H-8), 6.21 (1H, d, J = 7.9 Hz, H-2'), 6.09
(2H, d, J = 18.4 Hz, OCH,0-4, 5'), 5.97 (2H, d, J =
18.4 Hz, OCH,0-6, 7), 5.77 (1H, d, J = 4.2 Hz, H-9),
414 (1H, d, J = 42 Hz, H-1), 2.17~2.71 (4H, m,
H-3, 4), 2.51 (3H, s, NCH3); "“C-NMR (CsDsN, 100
MHz) d: 66.0 (C-1), 49.8 (C-3), 27.1 (C-4), 131.0
(C-4"), 108.8 (C-5), 146.5 (C-6), 144.9 (C-7), 108.5
(C-8), 125.7 (C-8"), 85.1 (C-9), 110.8 (C-1"), 116.1
(C-2"), 113.3 (C-3), 147.2 (C-4"), 149.4 (C-5'), 141.0
(C-6"), 103.7 (OCH,0-4', 5), 101.5 (OCH,0-6, 7),
49.8 (NCH3), 167.3 (C=0). LA %dis 15 SCikifiE 3
A5, W% e AW 8 4 adlumidine.,

EY 9: ek (R LR . CoHyNO,,
FAB-MS m/z: 328 (100). 'H-NMR (CD;OD, 400
MHz) &: 7.84 (1H, s, H-5), 6.83 (1H, d, J = 8.3 Hz,
H-2), 6.64 (1H, d, J= 8.3 Hz, H-1), 6.33 (1H, s, H-8),
3.77 (1H, d, J = 5.2 Hz, H-9), 3.36 (1H, d, J = 18.3
Hz, H-10a), 3.39 (3H, s, OCHs-6), 3.83 (3H, s,
OCH3-3), 2.99 (1H, d, J = 18.3, 5.2 Hz, H-10b), 2.62
(1H, dd, J = 10.2, 4.5 Hz, H-15a), 2.47~2.60 (1H, m,
H-16a), 2.47 (3H, s, NCH;), 1.71 (1H, dd, J = 10.2,
4.9 Hz, H-16b), 1.28 (1H, dd, J = 13.9, 4.5 Hz,
H-15b); “C-NMR (CD;0D, 100 MHz) 8: 123.1 (C-1),
111.5 (C-2), 148.0 (C-3), 145.5 (C-4), 119.6 (C-5),
151.8 (C-6), 183.3 (C-7), 125.1 (C-8), 62.2 (C-9), 30.8
(C-10), 130.1 (C-11), 125.1 (C-12), 45.2 (C-13), 164.8
(C-14), 38.2 (C-15), 48.0 (C-16), 56.7 (OCH3-3), 55.3
(OCH;-6), 41.6 (NCHs). LA EHds 5 SCHRRGE S A
— 5 W SE S 9 (—)-salutaridine.

WAEY 10: B sh s (FED. CyHpNO,,

FAB-MS m/z: 352 (100). 'H-NMR (CDCls-CD;0D,
400 MHz) d: 9.67 (1H, s, H-8), 8.42 (1H, s, H-13),
7.83 (1H, d, J = 9.1 Hz, H-12), 7.78 (1H, d, J = 9.1
Hz, H-11), 7.34 (1H, s, H-1), 6.77 (1H, s, H-4), 4.86
(2H, dd, J = 5.9, 5.9 Hz, H-6), 4.11 (3H, s, OCH;-9),
3.96 (3H, s, OCHs-10), 3.94 (3H, s, OCH;-2), 3.88
(3H, s, OCH3-3), 3.71 (2H, dd, J = 5.9, 5.9 Hz, H-5);
BC-NMR (CDCl-CD;0D, 100 MHz) &: 108.0 (C-1),
149.3 (C-2), 152.0 (C-3), 110.6 (C-4), 128.0 (C-4"),
26.8 (C-5), 56.0 (C-6), 144.9 (C-8), 121.8 (C-8),
144.2 (C-9), 150.2 (C-10), 120.0 (C-11), 123.1 (C-12),
133.4 (C-12), 1264 (C-13), 138.0 (C-13'), 118.6
(C-13"), 56.3 (OCH3-2), 56.1 (OCH;s-3), 62.0 (OCH3-
9), 56.7 (OCH3-10). LA E%5c#s 55 scikdiiE — s,
W A 10 YT,

A 11: Rk CRU-FEE.
C20HoNOs, FAB-MS m/z: 354 (100). 5 J5i i - lnf
WO, SR AT — 38, e EY 1
M DT ko

WA 12: AR (4BE), FAB-MS m/z:
337 (100), 5 /NBEGENT IR AE 3 PR IT A &R b 3L
Wi, (OREATA 8 MUS A 12 /N

&M 13: kS (L8 . CoHNO, ,
FAB-MS m/z: 320 (100). 'H-NMR (DMSO-d, 400
MHz) &: 9.88 (1H, s, H-8), 8.90 (1H, s, H-13), 7.99
(1H, d, J = 8.6 Hz, H-11), 7.81 (I1H, d, J = 8.6 Hz,
H-12), 7.74 (1H, s, H-1), 7.04 (1H, s, H-4), 6.50 (2H,
s, OCH,0-9, 10), 6.14 (2H, s, OCH,0-2, 3), 4.87 (2H,
dd, J = 6.2, 6.1 Hz, H-6), 3.19 (2H, dd, J = 6.2, 6.1
Hz, H-5); "“C-NMR (DMSO-dg, 100 MHz) J: 105.1
(C-1), 146.9 (C-2), 149.6 (C-3), 108.1 (C-4), 130.3
(C-4"), 26.1 (C-5), 55.0 (C-6), 144.2 (C-8), 120.2
(C-8"), 143.6 (C-9), 147.5 (C-10), 120.7 (C-11), 120.8
(C-12), 132.2 (C-12), 121.5 (C-13), 136.7 (C-13"),
111.5 (C-13"), 101.8 (OCH,0-2, 3), 104.2 (OCH,0-9,
10). LA X0 5 ScirdioE A — 8, et s
Y113 A coptisine.

& 14: OIS (FED. CoHieNO,
FAB-MS m/z: 322 (95). 'H-NMR (DMSO-ds, 400
MHz) 6: 9.41 (1H, s, H-8), 8.82 (1H, s, H-13), 8.01
(1H, d, J = 7.9 Hz, H-12), 7.85 (1H, d, J = 7.9 Hz,
H-11), 7.52 (1H, s, H-1), 7.04 (1H, s, H-4), 6.51 (2H,
s, -OCH,0), 4.86 (2H, t, J = 5.7 Hz, H-6), 3.90 (2H, t,
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J = 5.7 Hz, H-5), 3.87 (3H, s, -OCH;); “C-NMR
(DMSO-dg, 100 MHz) &: 111.4 (C-1), 146.4 (C-2),
150.6 (C-3), 112.4 (C-4), 127.0 (C-4"), 25.9 (C-5),
55.5 (C-6), 145.5 (C-8), 119.2 (C-8)), 143.7 (C-9),
146.9 (C-10), 120.5 (C-11), 121.0 (C-12), 132.5
(C-12"), 121.8 (C-13), 137.2 (C-13"), 111.7 (C-13"),
55.9 (-OCH3), 104.5 (-OCH,0). LA F#ds 5 SCikR
BHA S, #% et A9 14 24 thalifaurine.

WA 15 Kt Bk CFHED .
CxHisNO,", FAB-MS m/z: 336 (100). 'H-NMR
(DMSO-ds, 400 MHz) 6: 9.90 (1H, s, H-8), 8.03 (1H,
d, J = 9.0 Hz, H-12), 7.96 (1H, d, J = 9.0 Hz, H-11),
7.33 (1H, s, H-1), 6.89 (1H, s, H-4), 6.53 (2H, s,
OCH,0-9, 10), 4.74 (2H, m, H-6), 3.84 (3H, s,
OCH;-3), 3.04 (2H, m, H-5), 2.94 (3H, s, CHj-13);
BC-NMR (DMSO-dg, 100 MHz) &: 114.6 (C-1), 146.3
(C-2), 149.1 (C-3), 115.3 (C-4), 130.1 (C-4"), 26.5
(C-5), 56.7 (C-6), 142.9 (C-8), 117.9 (C-8'), 144.6
(C-9), 146.8 (C-10), 119.4 (C-11), 120.1 (C-12), 131.9
(C-12), 132.5 (C-13), 136.0 (C-13"), 110.8 (C-13"),
56.3 (OCH3-3), 104.6 (OCH,0-9, 10), 18.2 (CHs-13).
DA_E K 5 Sk S A 8, et 15
A dehydroapocavidine .

E16: A S (L. CypHuNO4
FAB-MS m/z: 342 (100). 'H-NMR (CD;OD, 400
MHz) 6: 6.39 (1H, d, J = 7.7 Hz, H-8), 6.24 (1H, d,
J = 1.7 Hz, H-9), 6.21 (1H, s, H-3), 3.51 (3H, s,
-OCH3), 3.43 (3H, s, -OCH;), 3.37 (1H, 1H, brs,
H-6'), 3.05 (1H, m, H-5eq), 3.02 (1H, m, H-5ax), 2.94
(1H, brd, J = 12.4 Hz, H-7ax), 2.91 (3H, s, NCHa),
2.82 (1H, m, H-4ax), 2.52 (1H, brd, J = 12.4 Hz,
H-7eq), 2.43 (3H, s, NCH3), 2.25 (1H, brd, J = 12.8
Hz, H-4eq); C-NMR (CD;OD, 100 MHz) &: 152.0
(C-1), 150.9 (C-2), 118.7 (C-3), 118.4 (C-3'), 24.6
(C-4), 62.1 (C-5), 70.5 (C-6"), 31.4 (C-7), 122.4
(C-7"), 111.3 (C-8), 110.2 (C-9), 147.3 (C-10), 147.1
(C-11), 122.0 (C-11"), 121.3 (C-11"), 126.3 (C-11""),
43.6 (NCHs), 49.9 (NCH;), 56.3 (OCH;-2), 56.5
(OCH;-10). A b3 55 ek s A — 85, g
YA A 16 A LT
3 MZAREFEEMR
31 FH&E

AW 2 1335 2 B Sk U e

MR A ECH HepG 2.2. 15401, {37 C R/K#HR
WE N, EETRARFRE, 7537 C. 5% COxy%
PERER TR, RERR2AAEAR1IIR,  ARAIE S5 BT 40 i 4k
FXPEER T AR AR HepG 2.2.1540 i 4y
HURME3 X 10 mL4H L8, 4% 4341100 pLzERt 196
LR AT R SR, 24 WG & 2R, ey
WLL2.5% R AR MR, DARE IR SRR
RN AW REAN RIRE, AN RIRER3INE
FL, DAhrK I e BRI B2 s AR BEAN I 2540 11)
T A0 A 7R 25 R R TBUE 1737 °C L 5% CO;
SZAFTFREFR, 11 AW FIs

I 3, SR BRI e ids, H ST
PrE S e P A I G FEREAR X 1 LL630 nmA 2
ek, 450 nmoA AP BEA TR I, UL B
(A {H, K254 fa 5> W HBsAg. HBeAgl#4l
FEH, 24X PURFIEIR = (Aapa— Aspa) /
(Agpn— Azem) > 1CsofH N 259 % HBsAgii HBeAg
(RT3 24 S0% I (1) 2P0 55 s W2 b 1) 4t i fL
HINA100 pL/4L, 0.4 g/L MTTI TSI B 359
1E37 °C, 5% CO %M F4k8:R5 974 h, & B3, &
FLAH 100 pL — L AR %, T AR 7E490 nmitk
KR A, Ry an ) sE e, 259
XN BIR R = (Amos— Asegon) | (Ao — Aseen) »
W REREIREE (CCso) Ak FLAF I 40 i A %of
FELFL AN B S 0% N 10 25 0 B2 < ¥ 97 488 (S = CCso/
ICspo HSI>2 MAMREFARL, 1<SI<2 I ARk
R, SI<I BH LR
32 EMIRIELER

X M I T 43 B A B T Ry BRI 8
A Y5 AT BT R0 B0 ARG, 45 1 LR
1. tbAE% 6 XF HBsAg [ 1Cso {E./N T~ 0.02 mg/mL,
LA 9 1) ICso 1M 0.09 mg/mL, EHILAY 6
A& 9 % HBsAg 4 LA B dmkla e, 1
G 10 1 16 WEVERLSS, HARGITEIE—M. A
R AL S % HBeAg (IVEHIRE, a6
[ ICso /N T+ 0.02 mg/mL, L& 9 1) 1Cso 1
0.15 mg/mL, HRWUEY 1Cs HIEEDB KT 1
mg/mL, KWL ED 6 F1 9 %] HBeAg HAHEUF I
THIER, EW 6 MAEIfEH B, &% 9
W2, HRWEWRETE—B. Pk, AP EEN
— PTI98 b 2 (I PR N F B A — 5 1Ak 24 ) i
B, G RN IR AL IR R A — %S
A
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Table 1 Inhibitory activities of main alkaloids from C. saxicola against HBV
B HBsAg HBeAg
s CCso/ (mgrmL™) = g
1Cso/ (mgrmL ) SI ICs¢/ (mg'mL ") ST
5 >1.00 0.65 >1.5 >1.00 1.0
6 0.06 <<0.02 >3.5 <<0.02 >3.5
8 >1.00 0.50 >2.0 >1.00 1.0
9 0.19 0.09 2.1 0.15 1.0
10 0.69 >1.50 <0.5 >1.50 <0.5
11 0.08 0.92 0.1 >1.50 <0.1
13 >1.02 0.88 >1.2 >1.02 1.0
16 1.09 >1.50 <0.7 1.50 <0.7
FKRE 9.81 3.37 2.9 9.83 1.0
HHOERITEY) 0.21 0.16 1.3 <0.04 >5.3
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