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W E.B8 XBBiC (Stephania tetrandra S. Moore ) F AU FE S5 MBS AR BB o AT ST, FiE SR
ZF s R AR XTI B L 95% (IRFRAM40) LB T AE i o AT B elifb S5 E . R N
BBEC 95% (RBIAED) Z B T B A5 5 9 AN BUE L T s kS A M, 23 3ok 3,4- I 4 &
(1) JXBFCHZE (2) W 4K (3) AP CBf(4) (cycleahomine chloride(5) \ T4 % (6) .(1R,1'S)-N-
formylisotetrandrine(7) ,N-chloromethyltetrandrine(8) .thalrugosidine(9) ., Z&&it tb-&W 1 WFib&9 , k&Y
6.7 HE MBI C B2 LA 9 e RN T 4Rk IE i 4y 25 50,

KA B O 5 A2F Y s B H S 5 U 7 M M 2K A= W i

HhE 53K S R284 X EfAR R A

3 Bii & ( Stephania tetrandra S. Moore ) 4 Bj
CRT B mEY, TR Z2 2P m 3%
R, XA AERR  HRTE DB CAE, 77 T
VL VEB LTG5 b AR b T (R AR B
26, IR DR A N RS 25 ) g P R
LR FIKIE I Zh A%, i R E TR YT
IR | 7K T B/ )R8 9 B SR R
5 BB O B AR AR o DA A R AL
R HE S AR 4 B I S A AR TR AR
JEU/INBERR R S AR ) L AMA S BRSO RN
BRI BURZERRF ST R, Ry i O L
AR LAWY ik 4t

LT AR P AR SRR

Syt — B R B O b B A S U, A RIS
AT 95% (ARG E0) LRSI b 43 B 15
B 9 BN BE MRS LE Y10, 40 ) 2878 Ry 3, 4-
TEMBCAFE (1) WBHCHER(2) WL
% (3) . "84 f (4) ., cycleahomine chloride
(5) . T4 W% (6).(1R,1'S)-N-formylisotetran-
drine(7) . N-chloromethyltetrandrine ( 8 ) . thalrugo-
sidine(9) . Hrpb EGW 1 AHEW, LED
6.7 NERMBBICharEaa kamo hE
KTk EEY h s, a1 ~9 W
LI T,

Figure 1 The structures of compounds 1 -9
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Continued Figure 1

1 NE5H

ST AR - Milli — Q 2K ¥ Ak 4% (35 [
Millipore /A ) ) ; Waters €2695 43 54 i 54 AH €4,
AL (32 E Waters 23 H] ) ; Waters 2535 il £5 5 5
SO 6,335 A (& E Waters 23 A ) 5 & LC -
6AD il £ W AH 5,35 1L ( H A shimadzu 24 W] ) 5
Waters Xevo G2 — S UPLC — Q/TOF - MS JE &%
(3£ [E Waters /A 7)) ; AUTOPOLV i 64X ( 2
Rudolph 24 7) ; EYELA N — 1100 % ig i 78 k&
X ( HAZR 5134k EYELA /A7) ; CPA225D +77
G2 —HF R (FZ R IR ARG BR A
UNICO UV -6100S 436 EE T (e R L)
YA FR 2 F]) ; Bruker 600 MHz #% #2% H % 1k 1%
A ( Fi—+ Bruker AH])

S BT 44 BHAT ) « Sephadex LH - 20 {5
JEAE (Fi Mt Pharmacia 28 &) ) 5 A8 4 % I8 (200 ~
300 H, F S TT) s D101 K FL W B A g
(REEF IR T ) ;[ ODS - A - HG f4i5% 4
(S =50 pm) . 455 YMC - pack — A {3k
(20 mm x250 mm,5 wm) £ A Xbrige (A5
(19 mm x250 mm,5 um) ( HA YMC 23+]) ] ;i
#%1 COSMOSIL - PBr {434 (20 mm x 250 mm,
5 wm, HA< COSMOSIL 7 7)) 5 43 B 9% Fl 2 4% 4
A R RS RN A BR A A ) 5 0% g
O (L Sigma A7) 5 AR (F 5 1B R i
WA TRATD) 5 ik (B R RAR)

SE TR 254 . 8 B O T G R A A BR 2
Al E IR F O s 2 2 i AR 2B s
HHY B © ( Stephania tetrandra S. Moore ) Ft) T 5
MR, FRAGRAE T R B 2R 2E P R 255 B

2 REEESH

¥ 9.0 kg #rBiC THEARY A, H 10 5 &
95% (PR 50) LBl $E B 3 Kk, Bk
1 h, BIFRBERSS, M 2RI 4.9 ke, 21K
RH54.9% , FIEDZ IR K, AR R Y
pHEZ 1.0 ~2.0, HEWB LM L BEFHL 3 IR,
135 2R L BEFB A/ FK 2384, K2 R &8 Ak
P pH HZE 11.0 ~ 12. 0, R — 5 W ke 4
B3 W, 2 A TCK B R AH T4, 1 g
P USRI e 40, A5 B A Y 88.0 g, B
Bl 20 R RE 3% (A H e-H OB, R B I
1:0—-0: 1) B EEVEML A3 20343 Frl ~ Frl0,

Fr3(1.1 g) % Sephadex LH-20 ¥: (A3 ( — 4
R - FR B AR EE 10 1) S5 PN, 948 ) AH ODS
FE €03 (K, R B EE 02 100—100: 0) A 2 3%
Ji A3 B Ar Fr3-1 ~ Fr3-6, Fr3-1 514 WA (4,
T (WK R FR L 70:30) 2 s aiidk, 15 24k &
Y 4(4.4 mg) f6(3.6 mg), Fr3-2 &l & WAl
ik ( OHE-K, RFLE 65:35) 4 B 4lifk , 5 3 1k
HH11(20.0 mg) FI5(5.4 mg)

Fr4 (35.0 g) ZerERCH: a3 ( 40 H Joe-HH
RAEL 1:0—0: 1) B BEVERG, 75 290 4 Frd-1 ~
Frd4-4, Fr4-1 % Sephadex LH-20 #f i ( — 4 H
ot - H I ARG 1: 1) AR FE BRI, PR S Rl ODS 4
38 (P EE-K AT EE 0: 100—100: 0 ) B4 )2 ek,
135 4> Frd-1-1 ~ Frd-1-6, Hh Fr4-12 48
iR EIEAY) 2(898. 0 mg) , Frd-1-4 £ &1
A (KRR L 80:20) 4355 4lifk , 45 3]
LG 9(4. 1 mg), Fra-2 2l & W AH (3 (
B IR 65:35) 4y B alifk, 15 24L& 3
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(67.0 mg) ,

Fr5(21.3 g) % Sephadex LH-20 ¥ i ( —
AT RFH 12 1) SRR, & M
ODS #: i ( HH K, (R R 0: 100—100:0) #6
FEVERL , A5 B 4> Fro-1 ~ Fr5-8, Fr5-8 £l £
AT EE-K IR FREE 401 60) 23 B 4lifh, 75 3
LAY T7(2.6 mg),

Fr6 (4.1 g) 4 Sephadex LH-20 #: {44 ( — &
FH e - F et RRRLEE 10 1) S8 REBEMN , 75-28 SOA ODS
FE (3% (B /K AR AR EE 02 100—100: 0 ) B FE 3%
i, 153037 4 Fré-1 ~ Fr6-14, Fro-14 28] 4 WA
i (- /K R FR I 35:65) 43 B 2tk 159 34k
“¥18(8.2 mg),

3 HEWERE

&Y 1. WA K, [aly = +273.0°
(¢=0.01, CHCL, ), HR-ESI-MS m/z: 637.2552
[M+H] " (351 637.2550,C,H,N,0; ) , 454
PO E S PR+ Cy Hy N, Oy, A
WA N 21, UV(MeOH) A, (log ) : 215
(8.94),240(3.63),280(3.31),340(1.13) nm, IR
(KBr) v, : 3427, 2919, 1654, 1508 cm™', CD

(0.14 mg-mL~" MeOH) A, (Asg): 200( —11.81),
244( +18.88),273 ( = 6.92),294 ( +4.01),333
( -8.67) nm, L&¥ 1 /' H-NMR F1"°C-NMR
g UL 1, "H-NMR (600 MHz, CDCl, ) /R, 6,
8.44(1H,brs,7-OH) N i%ik A 155, [, 6.85
(1H,d,J =8.2 Hz,H-13),6.73(1H,dd,J =8.2,
2.0 Hz,H-14) ,6.29(1H,d,J =2.0 Hz,H-10) |
RIS E—4 ABX # & &5 56, 7.46(1H,d,
J=8.2,2.2 Hz, H-14'),7.09 (1H, dd, J = 8.2,
2.6 Hz,H-13"),6.92(1H,dd,J =8.2,2. 6 Hz,H-
11'),6.56(1H,dd,J=8.2,2.2 Hz,H-10") ] #&/R~
SR TP — H AR ER 5 [ 6, 3. 95 (3H,, s,
12-OCH, ) ,3.93(3H,s,6-OCH, ) ,3. 51 (3H,s,6'-
OCH,) | A —HHHREE(F5;[06,2.90(3H,s),
2.78 (3H, s) ] MWW E AT R ARG 5.
“C-NMR (150 MHz,CDCl, ) %4t 37 MMikfs 5, %
SRR A SRR AR ILAR S 5 .6, 177.0(C4) M
8. 159.3(C3) ; =AW Bk {5 5+ 8. 56. 8 (6-
OCH,) 6. 56.2(6'-OCH, ) .8 56.0(12-OCH, ) ;
a-fRfE 5 0. 49. 4 AN E R Bk (55 .6, 40.9
(N'CH,) #1 8. 37. 1(NCH,) ,

Table 1 '"H-NMR and " C-NMR spectra data of compound 1
No. Oc Oy No. O¢ Oy
1 61.3 4.81(1H,d,J=8.0 Hz) 4a’ 126. 6
3 159.3 5 112.1  6.62(1H,s)
177.0 6’ 149. 6
4a 130. 6 7' 142.7
5 103.5  7.29(1H.s) 8’ 119.8  6.08(1H,s)
147. 8 8a’ 122.0
137.8 o’ 38.7 3.74 -3.72(1H,m)
2.78 -2.76(1H,m)
8 143.0 9’ 133.4
8a 121.8 10’ 132.7  6.56(1H,dd,J =8.2.2.2 Hz)
« 49.4  3.11(1H,d,J=13.8 Hz) 1 1227 6.92(1H,dd,J=8.2.2. 6 Hz)
2.41(1H,dd,/=14.1,8.9 Hz)
9 130.4 12’ 153.8
10 1146 6.29(1H,d,J=2.0 Hz) 13’ 122.7  7.09(1H,dd,J =8.2,2.6 Hz)
1 150. 1 14/ 131.0  7.46(1H,dd,J=8.2.2.2 Hz)
12 148. 1 NCH, 37.1  2.90(3H,s)
13 111.8  6.85(1H,d,J =8.2 Hz) N'CH, 40.9  2.79(3H.s)
14 12229 6.73(1H,dd,J=8.2,2.0 Hz) 6-OCH, 56.8  3.93(3H,s)
1 63.8  4.27(1H.d,J=11.4 Hz) 6'-OCH, 56.2  3.51(3H.s)
3’ 44.3 3.71 -3.70(1H,m) 12-OCH, 56.0 3.95(3H,s)
3.33-3.26(1H,m)
4 23.5  3.14-3. 12(1H,m) 7-OH 8.44(1H,br s)
3.06-2.98(1H,m)




52 1]

TR A By B © P OSC 5 M A Wl i 70 T 5 113

&1 5B C 4 EK (3) M, C3 il
C-4 D7 LRk 55 6. 44. 6(C-3) 5.22.1(C4)
B 2 P A P B AR 5 5 O 159. 3 (C-3) 8¢
177.0(C4) HRFEZ H5UEY 3 A -3, 45

)

0 OCHj

LR e
Dy

OCH, ©

HAEY 1 1 HMBC 3% ( 1K1 2) ,H-5(8,7.29) 5
C-4(8.177.0) #13&, NCH, (8, 2.90) 55 C-3 (8,
159.3) #15, H-1 (8, 4.81) 5 C-3 (5. 159.3) #
XK W T PSR A 57

‘ N\CH

3

— HMBC

Figure 2 Key HMBC correlations of compound 1

NOESY i¥% (& 3) .78, H-1 5 NCH, ,H-10
FEAEM (55, H-1"5 N'CH, \H-8' H-14'f£7EAH
KAFS Pt TG AR R, 5
1 e A8 0 3 [ — 8 %3% (BECD) B S2 0 15 3%
51 5 % 6 LG a2 . R Conflex #4114 78
MMFF94S 53 F 5tk &40 1 EfT 4 i &,
X F Gaussian 16 #{47£ CAM-B3LYP/6-311 + G
(d) 7K i 3 Hh A A G EA T S A A Ak 56 T
AT A AR, BRI /R 252 A 5 = 1% e

Pk “
NOESY

¥4 54T CAM-ECD 113, #| ] SpecDis 1. 7 k{4
HRAE B /R 25 2 A E IG5 5] ECD B, It 5
SEE AR ECD Bl 47X Lo b, T34
W, EY 1 1) ECD S5 15,178 #y7Y
T HEL R A W) & (TR 3) BRI f 5 4 1
T BRI AR A IR 15,1°S, 25 b K ES
Y1 K 3,4- NP C L%, 24 SciFinder KRN
K ILAGE LS

601 - - = = Cal.ECD for (1R, I'R)
= = = = = Cal.ECD for (18, 1'S)
40} Fh Exp.ECD for compound 1

Sy

Wavelength/nm

Figure 3 Key NOESY correlations and experimental and calculated ECD spectra of compound 1

WEY 2. HEH T, [a]] = +207.0°(c =
0.01,CHCI,) , HR-ESI-MS m/z: 623.3107[ M +
H]* (I8 623.3121,C H,,N,0, ) , 454 i it
s o 2 b & Wy 4y F X Cy Hy, N,Og,
"H-NMR (600 MHz,CDCl,) 6:7.35(1H,dd,J =
8.2,2.1 Hz, H-14'),7.14 (1H, dd, J = 8.2,
2.5 Hz,H-13"),6.90(1H,dd,J=8.2,1.7 Hz,H-
14),6.86 (1H,d,J=8.2 Hz,H-13),6.81 (1H,
dd,J=8.2,2.5 Hz, H-11'),6.54 (1H, d, J =
1.7 Hz,H-10) ,6.51(1H,s,H-5") ,6.33(1H,s,H-
5),6.29 (1H,dd,J=8.2,2.1 Hz, H-10'),5.99

(1H,s, H-8'),3.93 (3H, s, 12-OCH, ), 3.92 ~
3.89(1H, m,H-1"),3.77(1H,d,J = 10. 2 Hz, H-
1),3.75(3H,s,6-OCH, ) ,3. 56 ~3.48(2H, m, H-
3,3"),3.37(3H,s,6'-OCH, ) ,3.29 (1H,dd, J =
12.4,5.6 Hz, H-a'), 3.18 (3H, s, 7-OCH, ) ,
2.92 ~2.87(4H,m,H-3,4,3",4"),2.78(1H, dd,
J=23.6,10.2 Hz,H-a) ,2.77 ~2.73(2H, m, H-
4',a'),2.62(3H,s,N'CH,),2.53 (1H,d, J=
13.9 Hz,H-a) ,2.52 ~2.48 (1H, m,H4),2.34
(3H,s,NCH, ), "C-NMR (150 MHz,CDCl,) §:
153.9(C-12"),151.1(C-6),149.5(C-11),148. 8
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(C-6"),148.4 (C-7"),147.2 (C-12),144.0 (C-
8),137.9(C-7),135.0 (C9),132.9 (C9"),
132.7 (C-10"), 130. 1 ( C-14"), 128.2 ( C4a),
127.8(C-8a’) ,127.5(C4a’),122.9(C-11",14) ,
122.0( C-8a,13"),120.0 (C-8"),116.2 (C-10),
111.6(C-13),112.7 (C-5"),105.8 (C-5),63.9
(C-1'),61.5(C-1),60.4 (7-OCH, ), 56.2 (6'-
OCH,) ,55.9(6,12-OCH,) ,45.0(C-3") ,44. 3(C-
3),42.4 (NCH,),42.3 (N'CH,),42.0 (C-a) ,
38.4(C-a'),25.0(C4"),22.2(C4), U E%Ix
5 3CHR[ 20 ] 1B HEA — B, U E G 2 S
Bic B %,

&Y 3. FEE ., [alh = +198.0°(c =
0.01,CHCL,) , HR-ESI-MS m/z: 609.2953[ M +
H] " (HHE(H 609.2965,C,, H, N,O, ) , 4 & il it
stk & Uk Gy Hy N,O,
"H-NMR (600 MHz, CDCl,) §:7.34 (1H,dd,J =
8.2,2.0 Hz, H-14'),7.13 (1H, dd, J= 8.2,
2.5 Hz,H-13"),6.86(1H,dd,J =8.2,1.3 Hz, H-
14),6.83(1H,d,J=8.2 Hz,H-13),6.80 (1H,
dd,J=8.2,2.5 Hz, H-10'),6.57 (1H, d, J =
1.3 Hz,H-10),6.51 (1H,s,H-5"),6.32(1H,dd,
J=8.2,2.0 Hz,H-10"),6.28 (1H,s,H-5),6.05
(1H,s,H-8') ,4.98 (1H,s,7-OH) ,3.92 (3H,s,
12-OCH,),3.77 (1H,d,J=9.1 Hz,H-1),3.75
(3H,s,6-OCH, ) ,3.53 ~3.45(2H, m, H-3,3") ,
3.23(1H,dd, J=12.5,5.7 Hz,H-a'),2.99 ~
2.81(3H,m,H-3",4,4"),2.78 (1H,dd,J =23. 4,
10.2 Hz, H-a),2.75 ~2.66 (2H, m, H4', a') ,
2.63(3H,s,N'CH,),2.55(1H,d,J =13.9 Hz, H-
@),2.43 ~2.37 (1H, m, H4), 2.32 (3H, s,
NCH,), “C-NMR (150 MHz, CDCl,) &:153.9
(C-12'),149.5(C-11),148.9(C-6") ,147.2 ( C-
12),145.8 (C-6),143.6 (C-7'),141.8 (C=8),
135.1(C-9"),134.9 (C-7),134.6 (C-9),132.7
(C-10"),130.2(C-14"),128.6(C-4a’) ,128.2( C-
8a’),123.4(C-4a,8a),122.9(C-14),122.0(C-
11'),120.7(C-8"),120.3(C-13"),116.3(C-10) ,
111.6(C-13),113.1(C-5"),104.9 (C-5),63.9
(C-1'),61.6(C-1),56.3(6'-OCH,) ,56.2(6,12-
OCH,) ,45.4(C-3"),44.6(C-3) ,42.7(NCH,) ,
42.5(N'CH,) ,42.0(C-a) ,37.9(C-a") ,25.6(C-
47),22.1(C4) . DA LEdES SCERk[ 21 ] 4 A
— 3 EEY 3 MBI T LR,

a4 AR, (o] = +293.0°(c =
0.01,CHCI,) , HR-ESI-MS m/z: 619.2475[ M +
H]* (514 619.2444, C,,H, N,0,) , 45 & I i%
B oo k&7 XUk Cy, Hy N0,
"H-NMR (600 MHz, CDCl,) 8:8.60 (1H,d,J =
5.6 Hz,H-3') ,8.34(1H,dd,J=8.5,2.1 Hz, H-
10'),7.63(1H,d,J=5.6,H4’) ,7.38 (1H, dd,
J=8.5,2.1 Hz,H-11"),7.03 (1H, dd, J = 8.2,
1.4 Hz,H-14),7.01(1H,s,H-5") ,6.96 (1H, dd,
J=8.5,2.1 Hz,H-14') ,6.92 (1H, dd, J= 8.5,
2.1 Hz,H-13"),6.84 (1H,d,J=8.2 Hz,H-13),
6.81(1H,s,H=8'),6.37(1H,s,H-5),5.96 (1H,
d,J=1.4 Hz, H-10),3.93 (3H, s, 12-OCH, ) ,
3.79 (3H,s,6-OCH, ), 3.64 (3H, s, 6-OCH, ) ,
3.54 ~3.48(1H,m,H-3),3.27(3H,s,7-OCH, ) ,
3.05(1H,s,H-1),2.93 ~2.87 (1H, m, H4),
2.86 ~2.83(1H,m,H-3),2.75 ~2. 68 (1H,m, H-
@),2.53 ~2.44 (1H, m, H-a), 2.35 (3H, s,
NCH,),2.34 ~2.28 (1H, m, H4), "C-NMR
(150 MHz, CDCl,) 6:195.2 (C-a'), 160.3 ( C-
1),155.5(C-12"),154.0(C-11) ,151. 1 (C-12) ,
149.4(C-6"),147.1(C-6),147.0 (C-7") , 146. 8
(C-8),142.0(C-3"),138.0(C-7),135.1(C9")
134.7(C-14") ,134.6(C-9) ,130.2(C-10") ,128. 6
(C4a'),128.2(C-8a’),123.9(C-11") ,123. 4(C-
4a,8a),123.3(C-13"),122.9(C-14),121.0( C-
4"),117.1(C-10),112.0(C-8') , 111. 1 (C-13),
105.0(C-5"),104.9(C-5),60.8(C-1),60. 4 (7-
OCH,),56.3 (6'-OCH, ) ,56.0 ( 12-OCH, ) , 55. 8
(6-OCH, ) ,44.5 (C-3),42.5(NCH,),41.0(C-
@) ,22.1(C4) . VLB 5 S0k [ 22 ] s A
— 3, B RS Y 4 AL O

AP S AR, [alh = +200.0°(c =
0.01,CHCIL,) , HR-ESI-MS m/z: 657.2726[ M +
H] " (H8E1{8 657.2749,C, H,;N,0,Cl) , 45 &I
TR B A o 7 Xl Cyg Hy, N,OCl,
"H-NMR (600 MHz,CD,0OD) 8:7.58 (1H,dd,J =
8.2,2.4 Hz, H-14'),7.14 (1H, dd, J= 8.4,
2.6 Hz,H-11'),7.02(1H,dd,J =8.2,2.4 Hz,H-
10'),6.98(1H,dd,J =8.4,2.6 Hz,H-13"),6.92
(1H,d,J=2.6 Hz,H-10),6.87 (1H, s, H-8'),
6.85(1H,d,J =8.2 Hz,H-13),6.82(1H,dd,J =
8.2,2.6 Hz,H-14) ,6.49(1H,s,H-5") ,6.20(1H,
s,H-5),5.29 (1H,t,J=4.9 Hz, H-1"),4.06 ~
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4.00(1H,m,H-1),3.93(3H,s,12-OCH,) ,3.91
(3H,s,6-OCH, ) ,3.78 (3H,s,6'-OCH, ) ,3. 69 ~
3.62(1H, m,H-3"),3.59 ~3.54 (1H, m, H-3") ,
3.51 ~ 3.48 (1H, m, H-a'), 3.44 (3H, s, 7-
OCH,),3.17 ~3.12(1H, m,H-a') ,3.07 ~3.04
(1H,m,H4"),3.03 ~3.01 (1H,m,H-a) ,2. 94 ~
2.90(1H,m,H4') ,2.89 (3H,s,N'CH, ), 2. 87
(1H,dd, J=14.7,10.4 Hz,H-a),2.81 ~2.77
(1H,m,H4),2.75 ~2.73(1H, m,H4) ,2.72 ~
2.69(1H, m,H-3),2.68 ~2.66 (1H, m, H-3),
2.44 (3H, s, NCH, ), "C-NMR ( 150 MHz,
CD,0D) §:156.1(C-12'),152.7 (C-6),150. 1
(C-8),149.3(C-6"),149.2 (C-12),149.1 ( C-
11),146.5(C-7"),139.5(C-7),136.8 (C9),
133.9 (C9'), 132.6 (C-14"), 132.4 ( C-10"),
129.0(C-8"),128.0(C4a) ,124.9(C-8a),124.5
(C4a'),123.4(C-14),122.5(C-8a’,13"),121.2
(C-11"),116.4(C-10),113.9(C-5") ,113. 4 (C-
13),106.8(C-5),70.9(C-1"),68.8(C-1),63.8
(C-3"),60.1(7-OCH, ), 56.7 (12-OCH, ) , 56. 6
(6'-OCH,) ,56. 4(6-OCH,) ,49.8(C-3) ,45. 6(N’
CH,),42.7 (NCH,),41.9(C-a),37.4(C-a'),
23.8(C4'),23.1(C4), DL ¥4 5 Chk[23]
B A 2 LAY 5 A cycleahomine
chloride .

EW 6. RO K, [a]h = +300.0°
(¢=0.01,CHCl,), HR-ESI-MS m/z: 607.2795
[M+H] " (H%1H 607.2808,C,,H,,N,0, ) , 454
WEBE 00 2 AL G W1 73 7 0 C Hyg N, Oy 6
"H-NMR (600 MHz,CDCl,) §:7.42(1H,dd,J =
8.2,2.1 Hz, H-14'),7.03 (1H, dd, J= 8.2,
2.5 Hz,H-13"),6.95(1H,dd,J =8.2,1.4 Hz, H-
14),6.86(1H,d,J=8.2 Hz,H-13) ,6.64(1H,s,
H-5"),6.35 (1H, dd, J=8.2,2.1 Hz, H-10"),
6.34(1H,s,H-5),5.96 (1H,d, J= 1.4 Hz, H-
10),5.62 (1H, br s,-OCH,0-),5.57 (1H, s, H-
8),5.44 (1H, br s,-OCH,0-) ,4.24 ~4.21 (1H,
m,H-1"),3.89(3H,s,12-OCH,) ,3.70(3H,s, 6-
OCH,),3.42 ~3.37(1H, m,H-3"),3.23 ~3.15
(1H,m,H-1),3.07 ~2.98(1H,m,H-3),2.95 ~
2.92(2H,m,H-3,4') ,2.91 ~2.89(2H, m,H-3",
4),2.82~2.79(1H,m,H-a'),2.78 ~2.76 (1H,
m,H-a),2.75 ~2.70(1H, m,H4") ,2.66(3H,s,
N’'CH,),2.58 (3H,s,NCH,),2.55 ~2.50 (3H,

m,H4,a,a’), "C-NMR (150 MHz, CDCl,) §:
152.5(C-12"),148.9(C-11) ,148.8(C-6) ,147. 4
(C-12),147.1 (C-6"),141.9 (C-7),138.2 ( C-
9'),137.2(C-8"),136.1(C-7"),133.0(C4a’),
132.7(C9),131.8(C-10") ,130. 8 (C4a) ,128.4
(C-14"),128.3(C-8a),126.7(C-8a’),124.0( C-
14),122.5(C-13"),121.1(C-11") ,117.9(C-8) ,
116.7(C-10),111.2(C-5,13),100. 7 (-OCH,O-) ,
64.2(C-1),62.0(C-1"),56.0(12-OCH, ) ,55. 1
(6-OCH, ), 51.0 (C-3), 45.1 (C-3"), 43.8
(NCH,),42.1(N'CH,),40.6 (C-a'),37.9 (C-
@),29.2(C4),25.3(C4"), UL %5 ik
(241 REFEA—F, MEELKEW6 BT &

EW T REAKM K, [aly = +206.0°
(¢=0.01,CH,OH) , HR-ESI-MS m/z; 637.2906
[M+H] " (H51H 637.2914,C,H, N,0,) , %54
WA 5 5 Ak B W 43+ XK CyH, N,O,
"H-NMR ( 600 MHz, CDCl, ) &:8.32 (1H, s,
NCHO),7.24 (1H,dd,J=8.2,2.6 Hz,H-14"),
7.13(1H,dd,J =8.2,2.6 Hz,H-13'),6.83 (1H,
s,H-5),6.81 (1H,dd,J=8.2,2.2 Hz, H-14),
6.71(1H,s,H-5") ,6.70(1H,dd,J =8.2,2.6 Hz,
H-11'),6.40 (1H, d, J= 8.2 Hz, H-13), 6. 32
(1H,dd,J=8.2,2.6 Hz,H-10") ,6.29(1H,d,J =
2.2 Hz,H-10),6.05 (1H, s, H-8") ,4.99 ~ 4.95
(1H,m, H-1"),3.93 (3H, s, 12-OCH, ) , 3. 90 ~
3.85(1H, m,H-1),3.77 (3H, s, 6-OCH, ) , 3. 68
(3H,s,6'-OCH, ), 3.58 ~3.51 (1H, m, H3"),
3.34 ~3.32(1H,m,H-3) ,3.26 ~3.23(1H, m, H-
4),3.21 ~3.18 (1H, m, H-a'),3. 14 (3H, s, 7-
OCH,),3.12 ~3.10(1H, m,H-a) , 3. 04 ~ 3.00
(1H,m,H-a'),2.99 ~2.95(1H,m,H-3),2. 94 ~
2.92(1H, m,H4),2.84 ~2.80 (1H, m, H4") ,
2.65~2.62(1H, m,H-3"),2.61 ~2.58 (1H, m,
H-a),2.30(3H,s,NCH;) , "C-NMR (150 MHz,
CDCl,) 8:161.9(NCHO) ,154.9(C-12'),151.8
(C-6),150.5(C-6"),149.6(C-11),148.9(C-8),
147.3(C-12) ,145.3(C-7") ,137.4(C-7),132.9
(C9'),131.6(C-10") ,130. 3 (C-14") ,130. 1 ( C-
8a’),130.0(C-8a),126.8(C4a’),126.1(C4a),
123.1(C-14),122.1 (C-5',13"),120.8 (C9),
119.5(C-8"),116. 1(C-13) ,111.8(C-11") ,111.7
(C-5),106.1 (C-10), 61.9 (C-1), 60.2 (7-
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OCH, ), 56.2 (6", 12-OCH, ), 55.8 (6-OCH, ) ,
54.4(C-1"),43.6(C-3),42.5(NCH, ) ,41.3(C-
3),41.2(C-a'),38.6 (C-a),29.3(C4"),27.3
(C4) . DA s 5 S0k [ 25 ] s A — 2, il
WEAEY T M (1R, 1'S) -N-formylisotetrandrine ,

G 8. kWM AR, [a]y = +233.0°
(¢=0.01,CHCl,), HR-ESI-MS m/z: 671.2909
[M+H] " (i%#4 671.2888,C,,H,;N,0,Cl) , %%
U B B E LA gy 1 Uk C Hy,
N,O,Cl, 'H-NMR (600 MHz, CDCl,) §: 7.50
(1H,dd,J=8.4,2.3 Hz,H-14"),7. 13 (1H, dd,
J=8.4,2.4 Hz,H-13"),6.86 (1H,dd, J=8.2,
1.5 Hz,H-14) ,6.85(1H,d,J=8.2 Hz,H-13),
6.80(1H,dd,J=8.4,2.4 Hz,H-11") ,6.61 (1H,
s,H-5"),6.45(1H,d,J=1.5 Hz, H-10), 6. 32
(1H,s,H-5),6.31 (1H,dd,J=8.4,2.3 Hz, H-
10"),6.18 (1H, s, H-8"),5.45 ~5.43 (1H, m,
N’CH,Cl1),5.42 ~5.39 (1H, m, H-1") , 5.34 ~
5.28(1H,m,N'CH,Cl),3.89(3H,s,12-OCH, ) ,
3.79 ~3.76(1H,m,H-1) ,3.74(3H,s,6-OCH,) ,
3.67(3H,s,N'CH,),3.61 ~3.58(1H, m,H-3),
3.57~3.55(1H, m,H-3"),3.45 ~3.43(1H, m,
H-a'),3.42(3H,s,6'-OCH, ) ,3.37 ~3.33 (1H,
m,H-a'),3.25 (3H, s, 7-OCH, ), 2.96 ~ 2.94
(1H,m,H-3),2.93 ~2.91(3H, m,H-3",4,4"),
2.78(1H,dd, J=15.2,10.2 Hz, H-a),2.72 ~
2.71(1H, m,H4'),2.70 ~2.68 (1H, m, H4) ,
2.53(1H,d,J=5.2 Hz, H-a), 2.38 (3H, s,
NCH,), "C-NMR (150 MHz, CDCl,) §:155.0
(C-12'),151.2(C-6,6"),149.3 (C-11), 148.0
(C-8),147.5(C-12),145.3(C-7"),137.8(C-7) ,
134.6(C9),132.6(C-14") ,131.2(C-10") ,130. 2
(C9"),128.7(C4a),123.6(C4a’),123.3(C-
14),122.9(C-8a),122.8(C-11",13"),120. 5( C-
8'),119.6(C-8a"),115.7(C-10),112.4(C-5"),
111.8(C-13),106.3(C-5),69.0(C-1") ,67.2(N’
CH,Cl1),61.7 (C-1),60.6 (7-OCH, ), 56.2 ( 12-
OCH,),55.9 (6'-OCH, ), 55. 8 (6-OCH, ), 52.9
(C3'),47.9 (N' CH, ), 43.4 (C3), 42.3
(NCH,) ,42.0(C-a),36.5(C-a'),23.2(C4"),
21.9(C4) ., LA E%dE 5 SCHR[ 26 ] firil B4R —
B, ML EL A Y 8 S N-chloromethyltetrandrine

EY 9. LW EmA, [a]p = - 120.0°
(¢=0.01,CH,OH), HR-ESI-MS m/z: 639. 3060

[M+H] " (H451H 639.3070,C H,N,0,) , 454
W 5 5 Ak & W 43+ X8 C4H, N,O,,
"H-NMR ( 600 MHz, CD,0OD) §:8.54 (1H,s,7-
OH),7.49(1H,dd,J =8.2,2.3 Hz,H-14"),7.01
(1H,dd,J =8.2,2.6 Hz,H-13") ,6.83(1H,d,J =
8.0 Hz,H-13),6.79(1H,dd,J=8.0,2.2 Hz, H-
14),6.73 (1H,s,H-5) ,6.70 (1H, s, H-8") ,6. 52
(1H,dd,J=8.2,2.6 Hz,H-11"),6.46 (1H,dd,
J=8.2,2.3 Hz,H-10") ,6.17(1H,d,J =2.2 Hz,
H-10),3.84 (3H,s,12-OCH, ) ,3.83 ~3.81 (1H,
m,H-1'),3.80 (3H, s, 7'-OCH, ), 3.78 ~ 3.73
(1H,m,H-1),3.68(3H,s,6-OCH, ) ,3. 44 ~3.42
(1H,m,H-3),3.38(1H,dd,J=13.6,1.8 Hz, H-
3'),3.17(1H,d,J =13. 6 Hz,H-a') ,3. 10(3H,s,
6'-OCH,) ,3.08 ~3.04(1H,m,H-a) ,2.95 ~2.92
(1H,m,H-3),2.91 ~2.90(1H,m,H-3") ,2. 89 ~
2.86(1H, m,H4),2.83 ~2.77 (1H, m, H4') ,
2.69(3H,s,N'CH,) ,2.67(3H,s,NCH, ) ,2. 66 ~
2.65(1H, m,H-a’) ,2.64 ~2.60 (1H, m,H-a) ,
2.56 ~2.54(1H,m,H4) ,2.24 ~2.14(1H,m, H-
4"y, "C-NMR (150 MHz,CD,0D) §:154.4(C-
12'),151.4(C-7") ,148.5(C-11) ,147.2(C-12) ,
147.0(C-8a') ,146.1(C-6),140.9(C-8),137.5
(C-6"),135.5(C9),134.2(C9"),133.3(C-5",
7),132.1(C-14") ,131.5(C-10"),123. 6 (C4a) ,
123.0 (C-14), 122.8 (C-8a), 122.0 ( C4a'),
120.6 ( C-13"), 120.5 (C-11"), 117.0 ( C-10),
112.6(C-13),106.0 (C-8'),105.5 (C-5), 66. 4
(C-1"),61.5(C-1),60.1(6'-OCH,),56.9 (7'-
OCH,) , 56.3 (6, 12-OCH, ), 49.5 (C-3"),44.0
(N'CH, ),43.9(C-3),42.4 (NCH, ), 41.4 ( C-
a'),39.6(C-a) ,24.1(C4"),22.1(C4), LI I
B 5 SR 27 | B AR — 3, IS E A 9
4 thalrugosidine ,

4 HRSHE

AHEFELE G M 2 M @35 73 B HOR %R B
ORI AT T ST, R SR B S e i 9
BRI SRS AP, e, a1 e
a4 3, 4- AP R feaYe.7
NE TN C o s R a9 W E IR
TaEREEY T ERE, APRE—-LFET
B BRI T, TR AR ST 25 500 i B ik
Feft TR AR
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Study on bisbenzylisoquinoline alkaloids from

Stephania tetrandra S. Moore

FAN Chunyu'** ZHANG Xiangyu'**** MA Jiantong'**,
GONG Zhuofan' ,LI Wei’* ,DING Ligin*>>*"
(1. College of Traditional Chinese Medicine ,Tianjin University of Traditional Chinese Medicine ,

Tianjin 301617 , China; 2. Tianjin Key Laboratory of Therapeutic Substance of Traditional
Chinese Medicine ,Tianjin 301617 , China; 3. State Key Laboratory of Chinese Medicine
Modernization , Tianjin 301617 , China ; 4. Department of Pharmacy ,Tianjin Cancer Hospital

Airport Hospital , Tianjin 300308 , China ; 5. Faculty of Pharmaceutical Sciences ,Toho
University , Funabashi 274-8510 ,Japan; 6. Institute of Traditional Chinese Medicine
Tianjin University of Traditional Chinese Medicine , Tianjin 301617 , China)

Abstract; To investigate the bisbenzylisoquinoline alkaloids from Stephania tetrandra S. Moore, various

chromatographic and spectroscopic techniques were employed for the isolation, purification and structural

identification of alkaloids from the 95% ethanol extract of S. fetrandra. Therefore ,nine bisbenzylisoquinoline

alkaloids were isolated, namely 3, 4-dioxoisotetrandrine ( 1), tetrandrine ( 2 ), fangchinoline ( 3 ),

oxofangchirine (4) ,cycleahomine chloride(5) , cepharanthine(6) , (1R ,1'S)-N-formylisotetrandrine (7 ) , N-

chloromethyltetrandrine (8) and thalrugosidine (9 ). Compound 1 was a new compound ,compounds 6 and 7

were isolated from this plant for the first time,and compound 9 was isolated from the Stephania genus for

the first time.
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