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% FE:. B8 WIIUAINIE Corydalis saxicola "YW BAY CIFRTRETEMAL S RSy ik IR AL @iy
BRI A AR A P A S BOS EA BT 45 M 5 . R HepG 2.2.15 4 OB T 5T 2 23 B0 i 1)
22O AT I C R R RIS . S8R WA BIELS YT N SEET 16 NMEDHL, 70 Z&UARRL (1D, d-54
Bl (2D JERICEM (3). stylopine (4). 6-Pifi3E-5, 6- “SUMARS (5). &l E3EL0 (6). PUA DT (7). adlumidine
(8). (—)-salutaridine (9). ELIHyT (10). JRBTHBE (11). ZNEERR (12). coptisine (13). thalifaurine (14). dehydroapocavidine
(15) FIARZEET (16). X FRESER ST 5. 6. 8~11. 13. 16 FHATH ARG IR, Z5REWLEY 5. 8
WG LAY 11, 16 TR SS, WED 6 X HBV R BGRMIEHER, (k&9 k. %k &Y 1. 4~6. 8. 9.
13, 14 F1 16 ¥4 E MR MY 7 SR 3], (GG 10 B Eom, RN EZ Ry, G 6 X HBV #iiliE
PEECHE, N RE AR B E Y .
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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-5 46§ (corydaline, 2).
IR SCE, (cavidine, 3)+ stylopine (4). 6- A1
B -5, 6- — &I KR B ( 6-acetonyl-5, 6-dihydro-
sanguinarine , 5) . & [ JE 3 4L ik ( dihydro-
chelerythrine, 6). VY& [ 57T (tetrahydropalmatine,
7). adlumidine (8). (—)-salutaridine (9). 47T
(palmatine, 10). JEF )78 (protopine, 11). /MjE
#ii (berberine, 12). coptisine (13). thalifaurine (14).
dehydroapocavidine (15) FIA={EH# [(+)-magno-
florine, 16]. Hr, 1b&4 1. 4~6. 8. 9. 13,
14 F1 16 2328 5 M2 FHEE) P 73 2549 3.
O EIE E AT 5 6. 8~11. 13, 16 HHTHT
CHHRERE K, a5 AR5 5 A 8 it —
B, AEW L. 16 W PERSS, (LY 6 X HBV H
AESRIFVEER, &4 9 X HBV A7 — & [
FHIER .
1 UE5HH

XRC—1 4% fi4%; VG Auto spec-3000 % API
Qstar Pulsar LC—Q—TOF Jiti{#{% , Bruker AM—400
(400 MHz/100 MHz) #3594, TMS 4 5.
FEARERERS (100~200. 200~300 H). 2%
TEJRE G A1 GFasq YR 7 B i AL 7 il
Sephadex LH-20 >4 Amersham Bioscience 23 & 7 it »
RP C-8 filfik (40~63 um) & Merck A 777 . 24
AL B AR A SR = TG, I R ok 40 #r
afi, HepG 2.2.15 45| AffME (dbnt) 5 302
Beli, BEbRI ELX800 (E[ED. HkkE (3TC,
PR 2590 D B8 223 s v CRED 7=, =kl
DMEM. G418 24 Gibco A /™ i, MTT. B2,
HEPES i Amresco 23w 7™ il JI 21 00315 W) H R HE L
BRI, LI s A A& 465 )
TREAHE] P

FEAR 2005 455 R AT PR 22 S, B E R
Wt & WA 420 T J8) 4R 09 25 5 O B8 SERHE W 0%
Corydalis saxicola Bunting [FIHR .
2 UEHSFAR
21 RER59E

TR OEM 5.5 kg, ¥itE, H 95%4 0 10 L
INFAEERIEE 3 IR, BER 3h, SRS, REH
2% HCI# 8.0 LS, vEiL. /KJZM 25% %K
W pH HA 10, AR5 HED#, 1952F 93.6 g
KIZFH 10% NaOH ¥ pH {H % 12, HIE T %
UL, 1HEE 63.6 go

A (93.6 g) Gkl TGN (E&-F
B2 1 1), BL TLC Rl 54 9 REAHIT ()50 4331 4
NS A~D. A5 A (12.3 g) SRR E
Ve (ZWE-BERRZME 1501, 1001, 8:1, 5:1,
20D, LAY 1(19 mg). 2 (43 mg). 3 (26 mg).
4 (11mg). 5 (22mg) M6 (60mg). HIFF: I
M4 B CRAi-AE15:1, 10:1, 5:1, 3: 1D
HISL G 7 (34 mg) A8 (142 mg), MN4% C
CAI-NE 12 1D PREEY 9 (281 mg). 457
D (259 g) fEwH (EA-FEE 10 1) HEGE,
AW 10 (12.56 g, BEEL IR ORE (G-
FEE9 1, 5:1, 11 &% 11 (60 mg) A
12 (3mg).

IETRER S (63.6 ¢) ST hEAEERE CRG-H
fE-7K 72310500, 554 5 N4 E~1.414) E(17.3
g) HmEA R (GU5-HEE 10 0 1D B4E9 13
(125 mg) . A [AAE i WNAL5) F AL 540 14(22 mg)
(E-HEE4 0 D, W45 G RHEY 15 (28 mg)
CRA-FRE-TAE 121 1), 414 H (2.9 g) &)k
FEOIEEEEDENE (SU07-HEE-/K 8 12102614
0.4) fHL5Y 16 (540 mg).

2.2 KT

WEY 1: AR RG-S . CyoH sNOy;
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) &: 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
¥ S SckaaE 8, SRS 1 A
(ARG o

&) 2: SR (LR . CpH»NO,; 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,
CH;-13); PC-NMR (CsDsN, 100 MHz) 6: 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-121), 38.7 (C-13), 66.3 (C-13"), 135.3 (C-13"), 55.8
(OCH3-2), 56.0 (OCH;-3), 60.0 (OCH3-9), 55.7 (OCH-
10), 18.2 (CH3-13), DA_E%i 5 Scikapis — s,
WEALE) 2 O d-E T

WwEY 3: WEEAER CHEE) . CyHaNOy4;
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,
-OCHs), 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) §:
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-12'), 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 (CH;-13). LA 5 SOk S A
— 8P, WA 3 T HE R SCE B

ey 4. EERBAE CFEE . CoHjsNOy,
FAB-MS m/z: 324 (100). "H-NMR (CsDsN, 400 MHz)
5. 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 5 SRk aE — 800, M et A 4 N

stylopine.

EW S LOERBE CRU-FED,
C»HioNOs, EI-MS m/z: 389 (18), 333 (25), 332
(100). '"H-NMR (CDCls, 400 MHz) &: 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-1a),
2.38 (1H, brm, H-1'b), 2.07 3H, s, H-3"); *C-NMR
(CDCls, 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 (NCHs), 46.6 (C-1"), 206.3
(C-2"),30.2 (C-3"). LAE%ed 5 scmvipiE —3,
YEMEY S A 6-INEiEE-5, 6- — F AR

WA 6: w0 i iAk CRAT-HEE) . CoH oNOs,
FAB-MS m/z: 350 (100). 'H-NMR (CsDsN, 400
MHz) 6: 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) d: 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 (OCH3-7), 60.9 (OCH3-8), 101.8 (OCH,0-2, 3),
41.1 (NCH3), 46.6 (C-1'), 206.3 (C-2'), 30.2 (C-3"). LA
B S SRR S8, MR A Y 6 h A
P 24T 06 o

AW T R CAET) . CyHysNOs,
FAB-MS m/z: 356 (100). 'H-NMR (CsDsN, 400
MHz) d: 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, OCH3-2), 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) &: 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). P 5045 5 SCiik i 3
A5, SRS 7 P ST,

& 8: AN (AN . CyH7NOg,
FAB-MS m/z: 368 (100). "H-NMR (CsDsN, 400 MHz)
5 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),
4.14 (1H, d, J = 4.2 Hz, H-1), 2.17~2.71 (4H, m,
H-3, 4), 2.51 (3H, s, NCH3); "“C-NMR (CsDsN, 100
MHz) §: 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). UL I-%ds 5 sCiikiiE 3
AP W% e LAY 8 4 adlumidine.

WED9: R <@EE&ZJEEI) Ci9H1NOy,
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, OCH;-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, NCH3), 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) 6: 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
(OCH3-6), 41.6 (NCH3)o LA Ldi 5 Uik iE Fe A
g0 s sE A A5 9 K (—)-salutaridine .

& 10: fEsh i (HFED. CyHpuNO,

FAB-MS m/z: 352 (100). 'H-NMR (CDCl;-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-129), 1264 (C-13), 138.0 (C-13'), 118.6
(C-13"), 56.3 (OCH3-2), 56.1 (OCH;-3), 62.0 (OCHj3-
9), 56.7 (OCH3-10). P b4 5 Sk i — =M,
WS B A Y 10 H ST,

A 11 RO AR CRU0-F ).
Cy0HoNOs, FAB-MS m/z: 354 (100). 55 J5i i B oot
B, RO T —8, e aY 1
A JE BT i o

EW12: wAinE (LF, FAB-MS m/z:
337 (100), 55 /NBERINS IS TE 3 Bl R T 44 & rh 3t
W, (TEATON 8L MR E Y 12 /N

B 13: EEakE (4. CoHNO, ,
FAB-MS m/z: 320 (100). 'H-NMR (DMSO-dq, 400
MHz) 6: 9.88 (1H, s, H-8), 8.90 (1H, s, H-13), 7.99
(1H, d, J = 8.6 Hz, H-11), 7.81 (1H, 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) d: 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). VARl 5 Scikakig s A5, i et sy
Y113 4 coptisine.

&Y 14: WO (FED. CoHNO, ,
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-ds, 100 MHz) 6: 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 (-OCHs), 104.5 (-OCH,0). LA ¥¥is 55 Scikik
WHA—F, % E S 14 2 thalifaurine.

A 15: K36 & B [ 4k (Eﬁ'@%)
CaHisNO,", 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),
733 (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,
OCH3-3), 3.04 (2H, m, H-5), 2.94 (3H, s, CHs-13);
BC-NMR (DMSO-dg, 100 MHz) 6: 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 (CH3-13).
DL E e Sk S A 8, et A 15
4 dehydroapocavidine

& 16: Bk i <Z,@$> Cy0HNO, ",
FAB-MS m/z: 342 (100). 'H-NMR (CD;OD, 400
MHz) &: 6.39 (1H, d, J = 7.7 Hz, H-8), 6.24 (1H, d,
J = 7.7 Hz, H-9), 621 (1H, s, H-3), 3.51 (3H, s,
-OCHs), 3.43 (3H, s, -OCH3), 3.37 (1H, 1H, brs,
H-6), 3.05 (1H, m, H-5¢q), 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 (NCHj;), 56.3 (OCHs-2), 56.5
(OCH;-10). VA I ¥# 5 ek s A — 8, g
WEAL AT 16 AR 2L
3 MZHmREIFERR
31 A&

AR WA B E T ) 68 R E AR Ve

MIE R H HepG 2.2.1541 i, 7E37 ‘C F/KHER
WETR, EaETRARFRAE, 537 C. 5% COx%k
PERE:FE, SERR2AAEARIIR,  ARAIE 5256 BT F 40 il Ak
TREAERI . H S AR HepG 2.2.1540 il 73
B3 X 10% mLAH M8, 4% 5841100 pLizeRlT-96
UM AT R IR, 24 WG & 2585980, AR 2,
WILA2.5% RO AR, LARE IR IR SRR
RSP WAN TR, A TRIRERIANE
FLs DAhoK I e A B B2 s AR BEAN I 2540 11)
T 40 W A ) 2 AR R J8CE 1737 °C V5% CO,
AT REFR, 11 AW FIs

HO20 ff 3, SR GG S e ik, M QR
PR S et SRR £, TEREAR AL LL630 nm Ay 5
VK, 450 nm ok AP K BEA TR, SO B
CA) fH, R 2590 40 e 4> W HBsAg. HBeAg 14l
HIVER, 29 PUE IR = (Awmn— Asews) /
(Ampn— A=) 1CsofH A 3P KT HBsAgaHBeAg
(I 26 0 S0% I 1R 25 W 58 5 W 2 B 1°) 4 L
HFINAT00 pL/FL, 0.4 g/L MTTI TG I 1 I5 9,
1E37 C, 5% CO %M F4kEiii o4 h, 2 BG4
FLHI100 pL = F LNV PR AiA , FH AR X AE490 nmifk
KR E A, Ry g st e, 49
XA BIR R = (Ampon— Asen) | (Ampn— A s
PRI L (CCso) alBR LA 175 41 Ay 56
LA BS0% N 1 25 0 B2 < ¥ 97 455 (SD =CCsy/
ICspo 4SI>2 WMKTARL, 1<SI<2 KRk
ERE, SI<1 WA LE# LR
3.2 GEMRIELER

X M I T A3 B A B TR Ay BRI 8
A Yo AT BT S0 BT ARG, 25 1 LR
1. 54 6 XF HBsAg [#) ICso {7 T 0.02 mg/mL,
4 9 1 ICso {4 0.09 mg/mL, FWIHLEH) 6
MALAEY) 9 X HBsAg ¥ H A BRSNS, 1k
AW 10 F 16 iE LRSS, KRt &wiEttE—m. A
FTHIE Ak & % HBeAg IEIRE, L&Y 6
ff) ICso fE /N T 0.02 mg/mL, L& 9 ) ICs 1 A
0.15 mg/mL, HRMWUED ICs (HILE KT 1
mg/mL, KIS 6 1 9 X HBeAg B AT U ()
THEER, tEY 6 mdEIfE &M, thaEY 9
W2, HRWAEDEE—M. B, HE0EERN
— PP 26 2 B R N B A — 5 AL )
it WFUE R R A H LD IR R — S
A {H .
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*1 AEEIFEEVHERCHRSEN
Table 1 Inhibitory activities of main alkaloids from C. saxicola against HBV
B HBsAg HBeAg
&Y CCsy / (mgmL™") — -
ICso/ (mgmL™") SI ICso/ (mg'mL ™" SI
5 >1.00 0.65 >1.5 >1.00 1.0
6 0.06 <0.02 >335 <0.02 >33
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
FORRE 9.81 3.37 2.9 9.83 1.0
Eepisiitiy) 0.21 0.16 1.3 <0.04 >53
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