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EATRE P 1 RIS 2 7 e 10

EE L2 KRR L2 skakds L2 O 35 L2 FRRAL2, Gl EKE U
1. SRR KR ZRIEEZG %5, 5ol 5efH 550025
2. MR R I TR, oM 5FH 550025

i E: BW WFRWEIEBS Oxytropis ochrocephala W EWITHRLSY « F35%  RATER . &AH RP-18. Sephadex LH-20 A A3
2P 1] 5 v AR €0 55 40 i BRI S AR R AT Ay B Al SR I E R R AL ST RO S S AT S T s SRR
BIEN B ARG 4. 7 BATPIRISOR R HUR5e, SR MTT VEXGEY) 1 AT G BUAT 0% (hepatitis B
virus, HBV) EMEiRE. R MELHS AW 553 10 MeEY, 20 0% e NS H (1), sophoridine (2).
allomatrine (3)+ isosophoridine (4). sophoramine (5). 7a-hydroxysophoramine (6). oxylupanine (7). lehmannine (8). flavesine
G (9). 13B-hydroxymatrine (10), AW 4. 7 AR BRI EEICIRE (50% lethal concentration, LCso) 4371124 44.02.
8.72 mg/mL. VRN 1X107* mol/L i, {bAH 1 X LAFRMBTE ;WIS 2 0y (33.87£3.20) %. it AW 1 N1
AHT IR BT NE SRR, S T~10 S E IR AL G T BAR R A T 0 RIS IS BRI H R Y
M, G 1 RV EGRINTT HBV EEE.
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A new quinolizidine alkaloid from Oxytropis ochrocephala
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Abstract: Objective To study the alkaloids from Oxytropis ochrocephala. Methods The compounds were isolated and purified
by silica gel column, reverse-phase column chromatography, Sephadex LH-20 column chromatography and semi-preparative-HPLC,
and the chemical structures were identified by extensive spectroscopic analysis and electronic circular dichroism (ECD) calculations.
The activities against Spodoptera litura of compounds 4 and 7 were evaluated on the insect-dipping and leaf-dipping method and the
activities against HBV of compound 1 were evaluated by the MTT method. Results Ten alkaloids were obtianed and identified as
ochrocephalamine H (1), sophoridine (2), allomatrine (3), isosophoridine (4), sophoramine (5), 7a-hydroxysophoramine (6),
oxylupanine (7), lehmannine (8), flavesine G (9) and 13B-hydroxymatrine (10), respectively. Compounds 4 and 7 indicated
bioactivities against Spodoptera litura with LCso of 44.02 and 8.72 mg/mL. When the concentration was 1X107* mol/L, the
inhibition rates of compound 1 on HBsAg secretion were (33.87£3.20)%. Conclusion Ochrocephalamine H (1) is a new
quinolizidine dimeric alkaliod, while compounds 7—10 were obtained from O. ochrocephala for the first time. Compound 7 showed
significant insecticidal activity against the third-instar larvae of Spodoptera litura. Compound 1 showed strong anti-HBV biological
activity.
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B ALWR . Oxytropis ochrocephala Bunge X5
2t WS, BIEE, 20An TR E TG ELI Y
SRR 2 A REY. WM Y ETES
HR TR ZIE 1.899X10° hm?, 4351 5 # 2% H T
FAM 71.81%H1 34.19%24, 45 (e 5 H ma i 2
EWE) hids, BT 2R, e, i,
AR 1R, FURERE, RiR, AretEtE
RIFM AIESS . FLLEEAEDL),

WACHR G S IR, SRR, AW
AR, A AR LS R I T AL
495 FF (hepatitis B virus, HBV) FIS& G,
R RTHI RIN 1 SRR SN G AR
T2 A= Wi 7« Ochrocephalamines C~D R
O P HBY AW EHE, E&Ew
ochrocephalamine A . sophoramine . 5PB,7p-
sophoramine Xf RIS 3 W4 A BEARK
RORE-0, gtk — 0 R IS o, A BEiR
AR IR ARG, AT FTAR B0 38 AR S A B i
ST, EEE T 10 MEEY, Rl eI
i 5% HCochrocephalamine H, 1).sophoridine (2).
allomatrine (3). isosophoridine (4). sophoramine
(5)+ 7o-hydroxysophoramine (6). oxylupanine (7).
lehmannine (8). flavesine G(9). 13B-hydroxy matrine
(10>, HAbEY) 1 Ay B vhne — A 4Y)
B, B T~10 E XN AL P 7 A3 5.
&Y 1 R PIE AP HBY WM, a7 A
A BRI TR SRS .

1 MHRI5NEE

R % A UltiMate3000 (FRER & /R A
FAHMRAT); XB bridge BEH Cig fhilik: (£H
Waters A ]); AV Neo-400 MHz BUAZ il HAfR U 1% X
(f#[H Bruker /A7) ; Agilent G6230 K47 A [H] Ji 1A%
(Agilent AF]); UV-2700 K466 gt (HAS
A2 H]); Nicolet iS10 Thermo HH LA GIEAL (FEER
K RBHCA R AR Jasco P-1020 4 H 214 i€
HAX (Jasco 4 7] ); Applied Photophysics £ 7
T (GBI Agilent AF]D; BERE R i
# ¥4 R /A7, BUCHI Rotavapor R-3); fE¥F/KZ
HARE (P THREAR AR ZF-6 B =H
BA M AC CEEFEMARAERLA D,
SephadexLH-20 (Amersham Biosciences); GFass i
AR FEEERER (100~200. 200~300+ 300~400
H, & & T 2] ); LiChroprep RP-18 (40~

63 um, EMD Millipore Corporation); HfE. & H
by NEH. BEER CBE. AhlE (rbral, RERERE
2z A IR A D FEE (B, LM (EBiEg).,
WAL . IR ES (Rl 2 A R A D Wk
R UK. UKBEIR ONARL TAHARAFD; =M
(TFA, Fif TAEMRHERMDARARD; FILAE
80 (A E I LI RAIE R A D TR Sl 23
FFRH AR AT SEAAE (et b 2531
HIR/AE); Forma3111 B CO, #7548 (Thermo 2
F); EEFRA MD190 (MD A #]); 8] B AH 2 B s
Nikon TS2FL (Nikon A ®]); EME TIEG
BCM-1000A (LI 2R T IBEARGIRAF]D;

RILA1E (FBS, HUMNIUZEH AV TREMEARD;
YifRE IR (MEMD., MEMEE (MTT, 3% Sigma
AFED; PRI & (GERBHT IR B A R 2
", CHFEmPUR (HBsAg) #It'5 2022045112; &
I e $iJE (HBeAg) #t*5 2021065308); 422k
CHIBREPHR A BEARGIRAFD,

WAL S T 2017 4F 8 ARAHBHEFE, H
HEBRFPREBEARE T NIHELMD O
ochrocephala Bunge, EUFFRAS (ZhaoBy-201708) f
T PACRMBIECR 2 B I 5 i A BRAEA FUT o
2 RESSE

BACWT A2 50 kg, BriESE A 95% L BE# A
WIREL, G IR, fHHIRE Ske. WhKIREE,
F 2 mol/L HC1 i pH 1~3, Z5AF & HF e Y 3
%, ®/KEH 2 mol/L NaOH i pH 9~11, ZAH
THERRAER, G S TR, WURRE, B
A8 310 go B 210 g FF i TR AT (1% 1EAT 70 55
BEEEDERE (& be-HEE 100 @ 1~HED, 33
AlNAgo

A4 (30.8 g) IS RAHMEERE (RP-18) (K-H
BE 90 1~HED BT/ E, 153 22 M5 B~
Bx. Bi7 (198.3 mg) i SephadexLH-20 A ¢aifi (—
AHGE-HEE L D D 708, 53] Ci~Cso Co HIfiE
IR ERERAT 3 o B alifth, & H - HEEC1S 1D,
BEPR Cls-HTE (10 © 1. OEE-FEE (10 0 1D Helli,
BEEY 6 (5.9mg). Cs FIEERAF IS (& k-
I 20 & D #4770 BEEUEEY 5 (19.7 mg) 1 Ds.
Ds FHRERAE IS CHymBE-BSiR CE-HBE 20 220 0 1D
R, BERkAEY 3 (82mg) M8 (6.3 mg).

As (14.53 @) I AHFE O (RP-18) (K-
FEZ 90 © 1~ i) #1705, 155 Ei1~E7. B4 (1.2
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o) FARERAF AT 5 (& be-HEE 1S ¢
1), 38| Fi~Fso Fs FHRERHE i ykdb T4tk (=
AMLE-HEE 18 1 1), 33EY 2 (16.8 mg). Fe
FRERAE i kAT 4liAk (A& BE-FEE 10 © 1D,
28] Gi~G7. Gs FIEHil#¢ HPLC [K-HEE-=5 &
g (TFA) 90 : 10 :0.05, fAFJiE 1 mL/min] 4l
WAEFMEAEY 10 (152 mg), ®=12.620 min. Ge
(48.2 mg) FIRE A i CA Jh - PR IA- R 20 - 20
1 RPN 0.05%%7K), 58] Hy, 4RS84
HPLC (/K-Z.Ji5-TFA 96 : 4 : 0.05, ARG E 12
mL/min) 23 2L A9 1 (8.6 mg, 5r=16.125 min).

A7 (7.66 g) i SephadexLH-20 F: il ( 4
HEE-FEE 12 D #4708, 98] Li~Is. L (4.21 @)
FERAE AR (&M E-FEE 1021, 5 1) 34T
NEEFEY 4 (076 ) M Ts, Js AL
AR HEE 25 0 1, I 0.01% & AO AT E
BREMLAEY) T (24623 mg) Al Kyo Ky FRERFE (G
W (A E-HEE 15 01, IO 0.05% & K) BH T
S, RELEY 9 (30.23 mg).
3 HEE

EY 1: TLERY CRED, [ofy +151.20 (¢
0.30, MeOH), IRvEDr (em™): 3431, 2931, 2860,

1645, 1597, 1565, 1468, 1442, UV (am): 203

(4.17), 228 (3.76), 310 (3.82). HR-ESI-MS m/z
513320 1 [M + Na]* (it 5 fH 513320 0,
C30H4N40:Na), 454 ID-NMR #HIEHE/EaY 1
153N C30HaaNOo, AHIFIE N 12,

'H-NMR (400 MHz, CDs0OD) (% 1) i&&+ &
IR 2 MER R TE 5 0n 7.30 (1H, d, J= 7.7 Hz), 6.30
(1H, d, J = 7.5 Hz); 4 MESWAHIER 7155 on
4.97 (1H, dd, J = 13.8, 5.5 Hz), 3.29 (1H, t, J = 13.6
Hz), 433 (1H, dd, J = 12.6, 4.2 Hz), 3.10 (1H, t, J =
12.4 Hz). *C-NMR (100 MHz, CD;OD) i i /1 7R
30 MRS5S, 454 DEPT K &KIbE 1 4
MNEHES (BF 2 MREREES oc 163.2,
170.9), 10 MEXHEES, 16 NMEHEES. 55
dc 51.7 (C-2), 64.2 (C-6), 56.5 (C-10), 58.3 (C-2"),
65.4 (C-6'), 58.2 (C-10") 7l 5 N Ji¥AH1E . 20k Kl
i 2 S AL HE S oc 58.3 (C-2"), 22.5
(C-3"), 28.7 (C-4"), 37.3 (C-5"), 65.4 (C-6'), 42.6
(C-7"), 27.5 (C-8'), 21.8 (C-9"), 58.2 (C-10"), 53.6
(C-11"), 170.9 (C-15"), 43.6 (C-17"), BT C-12' (6c
29.8). C-13'(6c30.2). C-14' (5¢c 37.5), BFEZH
WEMKIHAE T 0 1.00 10.64 4.1. HitfEE55

#z1 14411 '"H-NMR (400 MHz, CD30D) #1 *C-NMR (100 MHz, CD;0D) ##
Table 1 'H-NMR (400 MHz, CD30D) and 3C-NMR (100 MHz, CD30D) data of compound 1

30A Ou dc (DEPT) | BRf Ou dc (DEPT)
2 2.91 (m), 2.24 (m) 51.7 (t) 2’ 2.82 (m), 2.02 (m) 583 (1)
3 1.69 (m) 22.1 (1) 3/ 1.59 (m) 225 (1)
4 2.29 (m) 27.9 () 4 1.65 (m) 28.7 (1)
5 2.09 (m, H-50) 34.4 (d) 5’ 1.83 (m, H-5'a) 373 (d)
6 2.05 (m, H-60) 64.2 (d) 6’ 2.30 (m, H-6'a) 65.4 (d)
7 2.75 (m, H-7p) 38.6 (d) 7 1.87 (m, H-7'a) 42.6 (d)
8 1.85 (m) 24.8 (1) 8’ 2.07 (m), 1.49 (m) 27.5 (1)
9 1.43 (m) 21.6 (1) 9 1.49 (m) 21.8 (1)
10 2.94 (m), 2.15 (m) 56.5 (t) 10’ 2.82 (m), 2.02 (m) 58.2 (t)
11 149.7 (s) 11 3.91 (m, H-11'p) 53.6 (d)
12 6.30 (d, J=17.5 Hz) 104.0 (d) 12/ 2.10 (m) 29.8 (t)
13 7.30 (d, J=7.7 Hz) 135.9 (d) 13’ 3.40 (m, H-13'0) 30.2 (d)
14 131.0 (s) 14/ 2.65(dd, J=12, 4.4, H-14') 37.5 (t)
2.50 (dd, J=17.2, 8.6, H-14'a)
15 163.2 (s) 15’ 170.9 (s)
17 4.97 (dd, J=13.8, 5.5 Hz, H-17p) 45.0 () 17 433 (dd, J = 12.6, 4.2 Hz, H-17'f) 43.6 (t)

3.29 (t,J=13.6 Hz, H-17a)

3.10 (t,J=12.4 Hz, H-17'a)
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7B-sophroaminel AH{EL, [ T C-13 (8¢ 135.9). C-15 (6¢
163.2), % 7B-sophroamine 735l [ F 350 F2 T 6 5.3+
2.9, C-14 (6c 131.0) [FMEAAHE T 6 14.60 DL EEHE
KHZUEDITHEZ 1 NS5 7B-sophroamine
I C-13'/C-14 AT R AL 2= 4514

7t HMBC &K (] 1), H-11"5 C-13"A1 C-15
I, H-13'5 C-11'. C-15'. C-14 fl C-13 A%,
H-13 5 C-13'. C-15 1 C-11 #i2%, H-12 5 C-14.
C-13 F1 C-11 #H2%, #—PuFstfb &9 1 1) 2 M
gERpELE C-137/C-14 MR WA 1 FIAXT R
B 5 A YEA 54k A4 ochrocephalamine A HL#E K
ROESY SZE6KHiE . ROESY iEKH, H-17a 5
H-5'#12%. H-5"73 55 H-6'F1 H-7'#15%, F ] H-5'.
H-6'A1 H-7"4 o #. H-13"5 H-5'f15%, KW H-13'
N a4, H-13"5 H-14' (61 2.50) #13%, £ H-14 (0
2.50) N a B, H-17'B (0u4.33) 5 H-11"M15%, 9]
H-11"4 B &, H-17a (6u 3.29) 5 H-5. H-6 #iK,
M| H-5. H-6 %5 o 4. ROESY itk ik A M3
H-7 5 H-6 FIFHE. H-7 (if p HUH, @it S5E
¥ 7B- sophroamine FIRZ AL HE % HECRAf 2 o 25 1 B
wr, WEY 1A RALHE (B 1D,

B 1 LA R IS T Rk E . 7R
BT %1 (MMFF94) FiHiT R R, &
B3LYP/6-311+G(d)/KF T, ff % 2 iR 212 (DFT)
Ak %, KA TDDFT J5t b &4 1 347 ECD it
&, ECD itHEMhZ&55mms (K 2), #ihé&y 1
GRS ENE 1 R, SRR N 1 ANEeEY, 6

— IH-'HCOSY~ N\ HMBC 4~ “& ROESY

1 {EM1 BHFEHKREE 'H-'H COSY. HMBC
NOESY X ES
Fig. 1 Chemical structure and key 'H-'H COSY, HMBC

and NOESY correlations of compound 1

Ae/(mol-L™!-cm)

0 \'. ; ; .
1 '5 225 255 285 310 345 375
St Alnm

2 L&Y 1 KA E ECD 1EE
Fig. 2 Experimental and calculated ECD spectra of
compound 1

ZONFEACMS I H (ochrocephalamine H) .

A 2: B AR S & Be-HED,
ESI-MS m/z: 249 [M+H]". 'H-NMR (400 MHz,
CD;0D) §: 3.38~3.15 (3H, m, H-11, 17), 2.79 (2H,
m, H-2a, 10a), 2.25 (3H, m, H-14, 6), 2.11 (2H, m,
H-2b, 10b), 1.94 (2H, m, H-3a, 5), 1.86~0.99 (12H,
m, H-3b, 4, 7, 8, 9, 12, 13); 3C-NMR (100 MHz,
CD;0D) d: 172.5 (C-15, s), 63.5 (C-6, d), 57.5 (C-2,
t), 56.6 (C-11, d), 50.6 (C-10, t), 48.7 (C-17, t), 41.6
(C-7, d), 33.0 (C-14, t), 31.4 (C-5, d), 30.6 (C-12, 1),
28.6 (C-4, ), 23.5 (C-3, 1), 22.9 (C-8, 1), 22.8 (C-9, 1),
19.4 (C-13, t). LA B35 SCiiRkoaE e A — 2012,
W e 5% 2 4 sophoridine.

B 3: FRFHEIIRY), ESI-MS m/z: 249 [M+
HJ*. '"H-NMR (400 MHz, CD;0D) §: 3.28~3.16 (3H,
m, H-11, 17), 2.90~2.78 (2H, m, H-2a, 10a), 2.43~
2.24 (3H, m, H-14, 6), 2.14 (2H, t, J = 13.1 Hz, H-2b,
10b), 2.00~1.83 (2H, m, H-3a, 5), 1.83~1.41 (12H,
m, H-3b, 4, 7~9, 12, 13); 3C-NMR (100 MHz,
CD;0D) ¢: 171.7 (C-15, s), 71.5 (C-6, d), 61.3 (C-11,
d), 57.3 (C-2, 1), 56.7 (C-10, t), 47.3 (C-17, t), 47.0
(C-7, d), 40.1 (C-5, d), 33.4 (C-14, 1), 29.0 (C-12, 1),
28.1 (C-4, ), 27.4 (C-3, 1), 25.3 (C-8, 1), 25.2 (C-9, 1),
19.8 (C-13, t). LA -3dE 5 Sk B A — 02,
W BN AW 3 4 allomatrine.

A 4: To B i otk gh i C & R Be-HED,
ESI-MS m/z: 249 [M+H]". 'H-NMR (400 MHz,
CD;0D) ¢: 4.50 (1H, dd, J = 11.8, 2.0 Hz, H-17a),
3.40 (2H, m, H-17b, 11), 3.20~3.00 (3H, m, H-14, 6),
291 (1H, dd, J = 12.7, 2.4 Hz, H-2a), 2.66 (1H, dd,
J = 13.8, 3.3 Hz, H-10a), 2.25~2.14 (2H, m, H-2b,
10b), 2.14~2.00 (2H, m, H-3a, 5), 2.00~1.89 (2H,
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m, H-3b, 7), 1.88~1.03 (10H, m, H-4, 8, 9, 12, 13);
13C-NMR (100 MHz, CD;0D) d: 172.6 (C-15, s), 63.3
(C-6, d), 60.4 (C-11, d), 53.7 (C-10, t), 46.3 (C-17, 1),
46.2 (C-2, t), 35.6 (C-5, d), 35.4 (C-7, d), 33.3 (C-14,
t), 27.1 (C-12, t), 25.9 (C-8, t), 23.9 (C-3, t), 21.5
(C-4,1), 19.4 (C-13, 1), 19.1 (C-9, t). VL E¥¥E 5
MR AR AR —H, MK ENAED 4R
isosophoridine

&Y 5. Aags i (& E-FED, ESI-MS
m/z: 245 [M+H]*. 'H-NMR (400 MHz, CD;0D) ¢:
7.54 (1H, dd, J = 8.9, 7.3 Hz, H-13), 6.59 (1H, dd, J =
7.4, 2.4 Hz, H-14), 6.48 (1H, dd, J = 9.0, 2.4 Hz,
H-12), 4.13 (1H, dd, J = 7.2, 15.2 Hz, H-17a), 3.84
(1H, dd, J= 15.2, 12.4 Hz, H-17b), 3.09 (1H, m, H-7),
2.81 (2H, m, H-2a, 10a), 2.50 (1H, m, H-2b), 2.38
(1H, t, J = 6.5 Hz, H-10b), 2.28~2.11 (2H, m, H-4),
2.03~1.74 (4H, m, H-5, 6, 8), 1.67~1.51 (4H, m,
H-3,9); '3C-NMR (100 MHz, CD;0D) ¢: 57.7 (C-2,
t), 21.3 (C-3, 1), 27.7 (C-4, 1), 32.8 (C-5, d), 61.5 (C-6,
d), 39.5 (C-7, d), 28.7 (C-8, t), 22.2 (C-9, t), 57.5
(C-10, t), 150.1 (C-11, s), 106.6 (C-12, d), 141.1
(C-13, d), 116.4 (C14, d), 166.1 (C-15, s), 45.3 (C-17,
t)o LA EEHE S ORI IE FE A — B, MUE RS
%) 5 N sophoramine.

& 6: FEHRY), ESI-MS m/z: 261 [M+
H]*. 'H-NMR (400 MHz, CD;OD) §: 7.60 (1H, dd,
J=1.3,9.0 Hz, H-13), 6.76 (1H, dd, J = 7.5, 1.2 Hz,
H-12), 6.58 (1H, dd, J = 8.9, 1.2 Hz, H-14), 4.62 (1H,
s), 4.09 (1H, dd, J = 15.4, 7.5 Hz, H-17p), 3.80 (1H,
dd, J=15.4, 12.3 Hz, H-17a), 2.86 (2H, m, H-5, 10B),
2.77 (1H, m, H-8pB), 2.69 (1H, m, H-2B), 2.18~2.06
(4H, m, H-6, 8a, 4), 1.96~1.65 (6H, m, H-2a, 100, 3,
9); 3BC-NMR (100 MHz, CD;0D) §: 165.9 (C-15, s),
149.9 (C-11, s), 141.2 (C-13, d), 118.4 (C-14, d), 106.7
(C-12, d), 70.1 (C-7, s), 67.8 (C-6, d), 57.5 (C-2, 1),
57.2 (C-10, t), 45.3 (C-17, ), 37.5 (C-8, 1), 27.5 (C-4,
t), 26.6 (C-5, d), 23.2 (C-9, t), 21.0 (C-3, t). L E%¥E
5k E A -, MEEREY 6 N
7a-hydroxysophoramine.

&Y T FEIRY), ESI-MS m/z: 265 [M+
H]*. 'H-NMR (400 MHz, CD;OD) J: 4.71 (1H, dd,
J=13.7, 2.1 Hz, H-10a), 3.78 (1H, td, J = 12.7, 3.5
Hz, H-17a), 3.50 (1IH, m, H-15a), 3.35 (1H, m,

H-15b), 3.16 (1H, m, H-17b), 3.09 (2H, dd, J = 11.7,
43 Hz, H-10b), 2.86 (1H, m, H-11), 2.77 (1H, m,
H-7), 2.49~2.27 (3H, m, H-3, 13a), 2.06~1.97 (1H,
m, H-8a), 1.97~1.85 (1H, m, H-12a), 1.77~1.62
(3H, m, H-12b, 13b, 14a), 1.33~1.20 (2H, m, H-8b,
14b); BC-NMR (100 MHz, CD;0D) d: 172.6 (C-2, s),
77.3 (C-11, d), 71.3 (C-15, t), 60.7 (C-6, d), 57.9
(C-17, 1), 46.9 (C-10, 1), 40.1 (C-7, d), 33.3 (C-3, ),
31.4 (C-8, 1), 27.7 (C-9, d), 26.1 (C-12, 1), 22.7 (C-14,
t), 21.4 (C-5, t), 20.8 (C-13, 1), 19.6 (C-4, t). L _E¥ ¥
5OCHR R E A B0, MEEREY T N
oxylupanine.

&) 8: HEEMIRY), ESI-MS m/z: 247 M+
H]*. 'H-NMR (400 MHz, CsDsN) ¢: 5.76~5.61 (2H,
m, H-12, 13), 4.59 (1H, dd, J = 12.4, 4.3 Hz, H-17p),
437 (1H, m, H-11B), 3.08 (1H, t, J = 24.7 Hz, H-17a),
2.99 (2H, m, H-14), 2.62 (2H, m, H-2a, 10a), 1.83~
1.66 (4H, m, H-2b, 10b, 5, 6); 3C-NMR (100 MHz,
CsDsN) d: 165.7 (C-15, s), 124.0 (C-12, d), 122.6
(C-13, d), 63.6 (C-6, d), 57.2 (C-11, d), 57.0 (C-10, t),
54.6 (C-2, t), 44.4 (C-17, 1), 41.6 (C-7, d), 40.0 (C-5,
d), 32.0 (C-14, t), 27.8 (C-4, t), 26.7 (C-8, 1), 21.2
(C-3,1),20.9 (C-9, t). LB 5 IR IE F A —
FO7, HEENEY) 8 N lehmannine.

&Y 9: FEHRY), ESI-MS m/z: 261 [M+
H]*. 'H-NMR (400 MHz, CD;OD) §: 7.64 (1H, s,
H-17a), 3.51~3.42 (4H, m, H-2, 10), 2.81~2.70 (6H,
m, H-4, 8, 12), 2.24 (2H, t, J = 7.2 Hz, H-14), 2.04~
1.84 (8H, m, H-13, 3, 4, 9); 3C-NMR (100 MHz,
CD;0D) ¢: 181.3 (C-15, s), 153.6 (C-6, s), 150.0
(C-11, ), 135.6 (C-17, d), 116.7 (C-5, s), 115.2 (C-7,
s), 51.2 (C-2, t), 50.6 (C-10, t), 37.9 (C-14, t), 31.3
(C-12, 1), 26.4 (C-13, t), 25.1 (C-4, 1), 23.2 (C-8, 1),
20.9 (C-9,1),20.7 (C-3, t)o LA FE0# 5 SCRIRIE FEA
—ERU8], WS A W) 9 N flavesine G

&Y 10: FEEMIRYS, ESI-MS m/z: 265 M+
H]'. 'H-NMR (400 MHz, CD;OD) ¢: 4.34 (1H, dd,
J =128, 44 Hz, H-170), 4.04 (1H, td, J = 10.3, 5.6
Hz, H-13), 3.13 (1H, t, J = 12.7 Hz, H-17p), 2.88 (2H,
t, J = 15.6 Hz, H-10p, 2p), 2.56 (1H, dd, J = 17.3, 3.7
Hz, H-140), 2.40 (1H, dd, J = 17.1, 5.8 Hz, H-14p),
2.26 (1H, s, H-6), 2.19 (1H, m, H-12p), 2.08 (2H, m,
H-2a, 10p), 1.98 (1H, m, H-4p), 1.96 (1H, m, H-3p),
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1.74 (2H, m, H-3a, 9a), 1.72~1.57 (5H, m, H-5, 12q,
7, 8), 1.50 (1H, m, H-9B), 1.49 (1H, m, H-40);
3C-NMR (100 MHz, CD;0D) §: 170.3 (C-15, s), 65.0
(C-6, d), 63.1 (C-13, d), 58.2 (C-2, t), 58.2 (C-10, 1),
50.9 (C-11, d), 44.3 (C-7, d), 42.4 (C-17, t), 40.8
(C-14, 1), 36.6 (C-5, d), 34.4 (C-12, t), 28.7 (C-4, 1),
27.2 (C-8, t), 22.0 (C-3, t), 21.5 (C-9, t). LA ¥R
SCHR R E AR — Y, WS EY 10
13B-hydroxymatrine.
4 PRSI R FRRTE

KR BRI 1) T8 & AR BRI &)
4. 7 AT R BRIEETER . B LA 4 TR R 40.0.
20.0. 10.0. 5.0. 2.5mg/mL, 7 Fe#l% 20.0. 10.0.
5.0v 2.5 mg/mL FVEBATEH, WEHIN 5% 2R 113
FiE-80. #4 0.8 cm? 1 [RITES2 HHEA [RIVA FE A7 I
220 s B, BRI CBANEFR I E
1 akIAE, BiIbERE T E), AR 30 F. B
30 HOR/N—S AR 3 W RSOk 4 R, TEFy
D IR 35T 5 s BUH BCAE B 9% e, R B 1 s

HALFLER . BMREKRERE 3 NPT, T
XA 5% I ALES-80 . 4iit 24 48, 72h
S HEIFET: HH, iE Rt SPSS 20.0 #AF AT 5 4
o tt, WEY 4. 7 EEBOLIRE (50% lethal
concentration, LCso) {873 7 4 44.02. 8.72 mg/mL.
5 #LHBV jEMSLIE

KH MTT 32 &9 1 5t HBV i5E, 1
FREEEH) 1, F DMSO 907 59 B2 ) ik 1 43 5l
N1X1074, 1X1075, 1X107° mol/L I . A
JHHE HepG2.2.15 4l LABEFL 2 X105 4N/mL %5
BMT 96 FLHRH, 9L 100 pL B AEIRAR P97 24
hoe FFEBEB)E, AN 60 pL BrfEks =AM
10 uL IFRRIIE, LA 22 Bk NBHPEXT IR K5 9% 72 h
Jo B Z AT P IR R 48 h, MIEWOLE (D
&, ¥l HBsAg Fl HBeAg 7M. 453RER, 1k
EP1HEA 1X107* mol/L B HBsAg fil HBeAg
F) 43 WA 4 R 42 3 8 (33.87£3.20) %, (5.00+
6.40) %, 5 PHPEXT R 4 22 Bk EF B H I B AR,
HLXF HBsAg 2 A 30 E F 32 T- HBeAg (£ 2).

&2 A1 XS HBsAg F1 HBeAg HIHNHIER
Table 2 Inhibitory activity of compound 1 against secretion of HBsAg and HBeAg

et HeRE ol 1) AR, _
HepG2.2.15 41y HBsAg 73 HBeAg 4l
1 1X107 2284322 33.87+3.20 5.00+6.40
1X107 0.09+0.12 17.4944.97 3.12+4.41
1X10°6 0 3.12+4.41
EaAy SE i 1X10°* 6.071+2.45 41.27%3.93 39.94+1.01
1X107 1.08+1.86 27.7740.98 24.64+5.43
1X10°6 3324576 15.80+6.32 18.10+5.57

6 iTig C-14 AR iy FE U AT I s Hopt HBV 5%, H

MEETC G S AE IR R R3] 10 M &, &
Y11 NS5 7B-sophroamine J#IT C-13"/C-14 %
ARG &4, AED T~10 IR NG
HABER. LAY 4 17 RIH BRI SRR E )
W, H LCso 205 44.02. 8.72 mg/mL. WKE A
1X107* mol/L B, tb-&%) 1 %F HBsAg 43l 40|
RA (33.87+3.20) %, RIHESRIPT HBV £
TEES

PATE S0 AR AR e B S 32 frnds i BL G
e A Wi B T A ELE M, fEHT HBYV K
FETZ IR R, R E RIS C-13 5

ZaVEE P, EEE S PR S R E
WA Y. AR AT AL G P > 315
BFIKEE S0 BLHEREEAL S0, 2 Tl — €
FEFE BAnfE T BRI R, RN, B
R FRE R B S G A DA R R 2454
CHEPEERIGTTE) itH, IS LSRR
GRIRATIA 7K BRI 2300 AR BB R T 70 5
S E T BRI AR, TR I — € P HBV
AW, 2T URE D SAE R e PR N P e B
RIR AR, tREs—E R S AT a5 5
PR 45 B JR A5 R AR 2K
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