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Preparation of the Marker Compounds of
Radix Stephaniae tetrandrae

Lie-Chwen Lin
National Research Institute of Chinese Medicine

ABSTRACT

Fangji, Radix Stephaniae tetrandrae, is the dry roots of Stephania
tetrandra S. Moore (Menispermaceae). It is officially listed in the
Chinese Pharmacopoeia and is used in traditional Chinese medicine as an
analgesic, antiinflammatory and diuretic agent and for the treatment of
hypertension.

Both tetrandrine and fangchindline (demethyltetrandrine), the
main and bioactive constituents, were isolated from the roots of S.
tetrandra. Reversed-phase high-performance liquid chromato-
graphy was employed to determine the contents of tetrandrine and
fangchinoline in Fangji. The separation was performed on C-18
column (4 x 250 mm) by 1socretic elution with MeOH-CH;CN-H,O-
diethylamine (64:21:15:0.06) as mobile phase at a flow rate of 1.0
ml/min, and detected with UV 240 nm. Analyses of samples taken
from commercial products showed that most Fangji products were
made from Aristolochia fangchi ot A. herterophylla.

Keywords:Radix Stephaniae tetrandrae, Stephania tetrandra, Tetrandrine,

Fangchinoline, Demethyltetrandrine
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Tetrandrine ‘7' (C33H,,06N,)
UV Auax (MeOH): 239, 283nm.

IR (KBr) v max : 2931, 2837, 2795, 1710, 1582, 1508, 1466, 1270,
1215, 1122, 1024 cm™.

EI-MS m/z (Rel. int): 622 [M]" (100), 395 (91), 381 (52), 198 (82).

'"H NMR (CDCl;) & : 2.78(1H, t, J=12.0 Hz, H-c’), 3.22(1H, dd,
J=12.0, 5.6 Hz, H-o’), 2.49(1H, d, J=13.5 Hz, H-ot), 2.68(1H, m,
H-o), 2.31(3H, s, 2-N-CHj), 2.59(3H, s, 2°-N-CHs), 2.92(1H, m, H-
3), 3.47(1H, m, H-3), 2.86(1H, m, H-3"), 3.40(1H, m, H-3"),
3.35(3H, s, 6>-OCHj), 3.71(3H, s, 6-OCH;), 3.17(3H, s, 7-OCHy),
3.91(3H, s, 12-OCHs), 3.73(1H, s, H-1), 3.84(1H, dd, J=10.9, 5.6
Hz, H-1°), 6.28(1H, s, H-5), 6.82(1H. d, J=8.0 Hz, H-13), 6.49(1H,
s, H-5"), 6.53(1H, s, H-10), 5.97(1H, s, H-8"), 6.78(1H, dd, J=8.2,
2.5 Hz, H-11°), 7.11(1H, dd, J=8.2, 2.5 Hz, H-13"), 6.84(1H, d,

. J=8.0 Hz, H-14), 7.32(1H, dd, =8 2, 2.5 Hz, H-14), 6 28(1H, m,
H-10%).

C NMR (CDCl3) & : 61.2(C-1), 63.7(C-17), 43.9(C-3), 45.1(C-3"),
21.8 (C-4), 25.1(C-4"), 127.8(C-4a), 128.0(C-4a’), 105.6(C-5),
112.6 (C-57), 151.2(C-6), 148.4(C-6"), 137.7(C-7), 143.6(C-7"),
148.3(C-8), 120.0(C-8°), 127.9(C-8a), 128.0(C-8a’), 41.8(C- a),
38.0(C-a’), 134.9(C-9), 135.0(C-97), 116.1(C-10), 132.4(C-10"),
149.2(C-11), 121.7(C-11"), 146.8(C-12), 153.6(C-12"), 111.4(C-13),
121.7(C-13"), 122.6(C-14), 129.9(C-14"), 42.1(2-NCHj3), 42.5(2’-
NCH3), 35.6(6-OCHj3), 55.6(6’-OCHs), 60.0(7-OCHs3), 56.0(12-
OCHj).
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Fangchinoline 17'®): (C;37H40N2)
UV Amax (MeOH) : 240, 283 nm.

IR (KBr) v max : 3509, 2939, 2837, 1617, 1585, 1508, 1439, 1376,
1217, 1124, 1015 cm™.

EI-MS m/z (Rel. int): 608 [M]* (58), 381 (100), 367 (40), 191 (70).

'H NMR (CDCls) § : 2.73(1H, m, H-o’), 3.21(1H, dd, J=12.0, 5.6
Hz, H-o’), 2.53(1H, d, J=13.5 Hz, H-0), 2.65(1H, m, H-0r), 2.30(3H,
s, 2-N-CHs), 2.59(3H, s, 2’-N-CH), 2.90(1H, m, H-3), 3.47(1H, m,
H-3), 2.80(1H, m, H-3"), 3.35(1H, m, H-3’), 3.33(3H, s, 6’-OCHj),
3.74(3H, s, 6-OCHj), 3.903H, s, 12-OCH3), 3.73(1H, s, H-1),
3.86(1H, dd, J=10.9, 5.6 Hz, H-1"), 6.26(1H, s, H-5), 6.80(1H, d,
J=8.0 Hz, H-13), 6.50(1H, 5, H-5"), 6.55(1H, 5, H-10), 6.03(1H, s,
H-8"), 6.78(1H, dd, J=8.0, 2.5 Hz, H-11"), 7.11(1H, dd, J=8.5, 2.5
Hz, H-13"), 6.83(1H, d, J=8.0 Hz, H-14), 7.31(1H, dd, J=8.5, 2.5
Hz, H-14), 6.30(1H, dd, J=8.0, 2.5 Hz, H-10").

13C NMR (CDCl;) § : 61.4(C-1), 63.7(C-17), 44.2(C-3), 45.3(C-3"),
21.8(C-4), 25.5(C-4"), 123.3(C-4a), 128.2(C-4a’), 104.8(C-5),
113.1(C-5"), 145.7(C-6), 148.7(C-6"), 141.8(C-7), 143.5(C-7"),
134.5(C-8), 120.6(C-8), 123.5(C-8a), 128.8(C-8a"), 41.9(C-a),
37.8(C-o”), 135.0(C-9), 135.2(C-9°), 116.2(C-10), 132.5(C-10"),
149.3(C-11), 121.9(C-11°), 147.0(C-12), 153.7(C-12), 111.5(C-13),
121.9(C-13"), 122.7(C-14), 130.1(C-14"), 42.3(2-NCH), 42.6(2*-
NCH;), 56.1(6-OCHs), 56.1(6°-OCH;), 56.2(12-OCHs).
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kB~ &k (— S8BALHRER)

Stephania tetrandra (root, 6 Kg)

i EtOH extract
conc.

!
i +3%HCI (1L1)
|

+ CHCI; partition (1 L *3)

' £

CHCI; layer acid water layer
Fr. A

i + NH,4OH, alkalization

l + CHCl, partition (1 L *3 )

'

CHCl; layer
Fr. B (100 g)

Silica gel cc (10 *120 cm)
(CHCIl; - 2% MeOH / CHCls)

¢

H,O0 layer

'

B-3(54¢9)

Sephadex LH-20 cc
(8 * 100 cm, CHCl; elute)

l recry. with acetone

Tetrandrine
yield: 0.57%

i
B-5(22¢g)

Sephadex LH-20 cc
(8 * 100 cm, MeOH elute)

Sephadex LH-20 cc
(8 * 100 cm, CHCl; elute)

i recry. with EtOAc / EtOH

Fangchinoline
yield : 0.14%
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TR B EE B G E SRR R BRI

35 1% A%, /;;\z %% . Tetrandrine

. EWHE (Origing)

% X & (Chinese name) BT
£ 2 (scientific name) Stephania tetrandra S. Moore
1% P 3742 (used part) &3

H4efi4h R B (others)

. BAEH (General Information)

1. 1t4-4 % # (Name of Compound)
£ € £ 4% (Other name) :Tetrandrine
{6 % £ (IUPAC) 6,6, 7, 12-Tetramethoxy-2, 2’-dimethylberbaman

BB (Classification
& Type)

Bisbenzylisoquinoline alkaloid

————— ——

—_— e —

2. A M5 FF (Structure Formulas and Molecular Weight)

C3sH4a206N2
%~ ¥ (Molecular weight)
622

2-F K (Molecular formula) | &4, (Structural formula)

3. #3E ALK (Physical and Chemical Properties)

W B AK (State of Matter) 4t K 45 &% 2R &,(Color) 5‘ &
b ®(d)” .7k (Odor)

5 25 (Melting point)” 228-230 °C (n)”

# T (Boiling point)’ #% X (Flash point)’

"R B RARBTRLAL



M LEE3. EABEREH. ..

[ ZH (Solublein)

CH.Cl, MeOH

[o)

- %) | ‘(Ioding value)

& 1K (Acid value)

1R ‘(Saponiﬁcation value)

" ERAAFTRLAE -

. YeEBdEl (Spectral Data)

LESRARUY) UV iy (MeOH): 239, 283nm. HE: !
2. 4x 9} 48 3 (IR) IR (KBr) v max : 2931, 2837, 2795, 1710, 1582, = mmg: >
1508, 1466, 1270, 1215, 1122, 1024, 843, 766 |
cm’.
> Fﬁ'm 5
3.3 S
H (MS) EI-MS m/z (Rel. int): 622 [M]" (100), 395 (91),
381 (52), 198 (82).
da st £3E('H | 'HNMR (CDCL)5:2.78 (1H, t, J=12.0 Hz, H- | MB: 4
NMR) &), 3.22 (1H, dd, J=12.0, 5.6 Hz, H-0’), 2.49

(1H, d, J=13.5 Hz, H-00), 2.68 (1H, m, H-av),

2.31 (3H, s, 2-N-CH3), 2.59 (3H, s, 2’-N-

' CHs), 2.92 (1H, m, H-3), 3.47 (1H, m, H-3),
2.86 (1H, m, H-3"), 3.40 (1H, m, H-3"), 3.35
(3H, s, 6’-OCHs), 3.71 (3H, s, 6-OCHz), 3.17
(3H, s, 7-OCHs), 3.91 (3H, s, 12-OCH3), 3.73
(1H, s, H-1), 3.84 (1H, dd, J=10.9, 5.6 Hz, H-
1°), 6.28 (1H, s, H-5), 6.82 (1H, d, J=8.0 Hz,
H-13), 6.49 (1H, s, H-5"), 6.53 (1H, s, H-10),
5.97 (1H, s, H-8"), 6.78 (1H, dd, J=8.2,2.5
Hz, H-117), 7.11 (1H, dd, J=8.2, 2.5 Hz, B-
13%), 6.84 (1H, d, J=8.0 Hz, H-14), 7.32 (1H,
dd, J=8.2, 2.5 Hz, H-14"), 6.28 (1H, m, H-
10°).




4b.EEER (1C

NMR) BC NMR (CDCl) & : 61.2 (C-1), 63.7 (C-1°), ME:S

43.9 (C-3), 45.1 (C-3°), 21.8 (C-4), 25.1 (C-
4°), 127.8 (C-4a), 128.0 (C-4a’), 105.6 (C-5),
112.6 (C-5), 151.2 (C-6), 148.4 (C-6"), 137.7
(C-7), 143.6 (C-7°), 1483 (C-8), 120.0 (C- | o
8’), 127.9 (C-Sa), 128.0 (C-8a’), 41.8 (C- a), KR:6 (éOSY)
38.0 (C-o), 134.9 (C-9), 135.0 (C-9°), 116.1 | p4m@: 7 (HETCOR)
(C-10), 132.4 (C-10°), 149.2 (C-11), 121.7 | - 8 (COLOC)
(C-117), 146.8 (C-12), 153.6 (C-12°), 111.4
(C-13), 121.7 (C-13°), 122.6 (C-14), 129.9
(C-14%), 42.1 (2-NCH3), 42.5 (2°-NCH), 55.6
(6-OCH), 55.6 (6’-OCHs), 60.0 (7-OCHs),
56.0 (12-OCH).

HIEARTHABRN ARG NS0T - B4 - SH% -

V. E*ﬁ;‘;ﬁﬁﬁ (Chromatographic Data)

— — ———— — m ——
MHPLC | K — OGLC Bt Oec B4
MTLC | M — O Uoaes O B

V. {#7F&4 (Storage C'ondition)

BE (emp) (KB FEFE BE (humidity)’
HEESH EBREME
(container)” (vacuum)
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M —

r———'—_——_—_———'——_—_-————_—_—.
HPLC KE: 9
|
RERMER o420 LC-10AT pump
(Instrument)
Lk Shimadzu SPD-10A UV-Vis spectrophotometer
(Detector)
TRAL Cosmosil, 5C18-MS, 4.6 * 250mm
(Column type)
7R E FTREE
(Column packing) Ci8 (Column temp.) Room temp.
MeOH : CH,CN : H:O : -
KA (CH,CH,).NH AL 1.0 ml/min
(Mobile phase) =64:21:15:0.06 (Flow rate)
EINT 10 L A%
(Injection vol.) H (Internal standard)
5 B4 MeOH R B R& 240, 280 nm
(Dissolving solvent) (Detector wavelength)
F YR . piiks 3
(Retention time) 7.8 min (Flow rate)
®E >99.0 %
(Purity) '

¥ CHPLCH#HZRB I 24+ FTHER:

. A 8EF 2| 2 HRBAREL  RBRATALETIXFTB R24 N FRRILKE -

2 PEENBGHAZIEE  URR] " EE AT A0 B ERE
RBRYUK KA RBR( S |

3. B E X R E » ARTHARLIER2Z1/100;8 8 » ;E AHPLC 47 » REEIHR
LA & {Bscalez 10%4 B B -

4. WEREFFI N E R B2 23 H R R -

5 HRAREZGEFE90%Z a4 E -



TLC M B
R¢ Value 0.7
RRSA —
(Solvent system) MeOH/CHCI; (5%)
R i MERAT Y )
(Plate type/Product no.) Silica gel 60 Fas4, 0.25mm cat) E. Merc
R&BIAR %552 Ak
(Sample conc.) (Spotting vol.)
AR R iE UV &, » “kDragendoff’s
(Detection/Color) reagent ° LR B & -




MtB 1 : Tetrandrine— % sh &% 5 3

— ——
2.888 8 .980
Rhks
E: TETRARDRINE 1137 PB Bs 9/ B
SPEED: 123.8 nm/min RESPONSE: HEDIUH
PPRSS: 2 .88nnm
Hi, PERK HALLEY
! 232 .8 nm 3.1327 Abs 384 .2 nm -8 .8887 Rbs
2 234,22 nm 8.518% Rbs 253 .2 nm -8 .8838 fRbs
3 223 .8 nnm B .4728 Rbs 238.8 nnm @.4547 Abs
4 385.2 nm A,3536 Rbs 224 .2 nm 8 .,4554 Rbs
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" .
[ Mass Spectrum 1 fi @ 3 : Tetrandrine— % 3 )
Data : 9700 . . -
Sample: Tetra=622m/z(30018) Note : Shin-Jen wang(Tsin-Hua Univ.)
Intet : Direct Ion Mode : EI+
Spectrum Type : Regular [MF-Linear] :
RT : 8.95 min Scan# : 16+12 Temp : 142.6 deg.C
BP : m/z 622.0000 Int. : 638.79
Output msz range : 8.0000 to 800.0020 Cut Level : 0.98 %
66398176 \mmm
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TEG AP RER S G EMER VR ERRE

15 4% A %~ % #% : Fangchinoline
. EWAH (Origins)

e
P X & (Chinese name) 2l R

# % (scientific name) Stephania tetrandra S. Moore

1% F§ 8R4 (used part) HBEE

EA4e R A (others)

Il. E4538% (General Information)

|
|

1. 16449 % # (Name of Compound)

£ € £ 4 (Othername) ;| Demethyltetrandrine

1t % % (UPAC) 6, 6, 12-Trimethoxy-2, 2’-dimethylberbaman

M%) (Classification

i, . . . .
& Type) Bisbenzylisoquinoline alkaloid

2. &KX 85 FF (Structure Formulas and Molecuiar Weight)

2 F X (Molecular formula) | #4% X (Structural formula)
C37H4006N2
#--F ¥ (Molecular weight)
608

3. 4324 b2 4k (Physical and Chemical Properties)

# 5B A5 4K (State of Matter) 4tk 4 & 2R &,(Color) 5‘ &
g (@) | £, (Odon

15 85 (Melting point)’ 243-245 °C (ny)’

/# 2k (Boiling point)” ‘ . 3 2§ (Flash point)”

20" BRBAETRLAT -




A LR3. MECBERER. .

ST 2.7 (Soluble in )

' CH,Cl, MeOH

[a)p

b %) § .(Ioding value)

& 1k "(Acid value)

K .(Saponiﬁcation value)

" BABARTRLRAE -

. ¥s8¥\HE (Spectral Data)

LESARAEUY) Uy .. (MeOH) : 240, 283 nm. M o
2.41 4} 48 S 3(IR) IR (KBr) v max : 3509, 2939, 2837, 1617, 1585, ME:
1508, 1439, 1376, 1326, 1217, 1124, 1015,
973. 938, 865, 843 cm™". B
KB /2
3.5 (MS .
F# MS) EI-MS m/z (Rel. int): 608 [M]*(58), 381(100),
367(40), 191(70).
daa#£4R('"H | 'HNMR (CDCl) §:2.73 (1H, m, H-o’), 3.21 | M@ I3
NMR) (1H, dd, J=12.0, 5.6 Hz, H-o’), 2.53 (1H, d,

J=13.5 Hz, H-at), 2.65 (1H, m, H-cr), 2.30 (3H,
s, 2-N-CH3), 2.59 (3H, s, 2°-N-CHs), 2.90 (1H,
m, H-3), 3.47 (1H, m, H-3), 2.80 (14, m, H-
3°), 3.35 (1H, m, H-3"), 3.33 34, s, 6’-OCH3),
3.74 (3H, s, 6-OCHs), 3.90 (3H, s, 12-OCH),
3.73 (1H, s, H-1), 3.86 (1H, dd, J=10.9, 5.6
Hz, H-1°), 6.26 (1H, s, H-5), 6.80 (1H, d,
J=8.0 Hz, H-13), 6.50 (1H, s, H-5"), 6.55 (1H,
s, H-10), 6.03 (14, s, H-8"), 6.78 (1H, dd,
J=8.0, 2.5 Hz, H-11°), 7.11 (1H, dd, J=8.5, 2.5
Hz, H-13"), 6.83 (1H, d, ]=8.0 Hz, H-14), 7.31
(1H, dd, J=8.5, 2.5 Hz, H-14"), 6.30 (1H, dd,
J=8.0, 2.5 Hz, H-10").

138




4b. 4% 3R ( 1°C
NMR)

'>C NMR (CDCL;) 6§ : 61.4 (C-1), 63.7 (C-1"),
44.2 (C-3), 45.3 (C-3°), 21.8 (C-4), 25.5 (C-
4%), 123.3 (C-4a), 128.2 (C-4a’), 104.8 (C-5),
113.1 (C-57), 145.7 (C-6), 148.7 (C-6°), 141.8
(C-7), 143.5(C-7"), 134.5 (C-8), 120.6 (C-8"),
123.5 (C-8a), 128.8 (C-8a’), 41.9(C-ar), 37.8
(C-a’), 135.0 (C-9), 135.2 (C-9), 116.2 (C-
10), 132.5 (C-10), 149.3 (C-11), 121.9 (C-
11°), 147.0 (C-12), 153.7 (C-12°), 111.5 (C-
13), 121.9 (C-13), 122.7 (C-14), 130.1 (C-
14°), 42.3 (2-NCH3), 42.6 (2°-NCH3), 56.1 (6-
OCH;), 56.1 (6>-OCH3), 56.2 (12-OCHs).

FE: 14

2DNMR

ki@ :15 (COSY)

i B 16 (HETCOR)
K8 :17 (COLOC)

EEARTAMBI ARG THoFR - Fu - EHH -

V. E#r&EH (Chromatographic Data)

y [

MHPLC : K& = 0GLC Bt e[ igas
MTLC M P9 O R O B
V. #1Z&# (Storage Condition)

BE (temp) KB FETE RE (humidity)’

HBEEHE BREE

(container)” (vacuum)
"R RERAGREEE  RELAT




W“M

HPLC KiE: (&
RERIER T : )

( ent) Shimadzu LC-10AT pump
MR B .

(Detoctor) Shimadzu SPD-10A UV-Vis spectrophotometer
FRAR 5C18-MS Waters 4.6*250mm

(Column type)
F BB | s

(Column packing) C18 (Column temp.) Room ktemp.

MeOH : CH,CN : H.O : -

BamE (CH,CH,).NH L(f; 1.0 mY/min
(Mobile phase) =64:21:15:0.06 o rate)
FEABBR ouL MIRE

(Injection vol.) H (Internal standard)
iR oo B MR BREK

(Dissolving solvent) MeOH (Detector wavelength) 240,280 om
Pk RS . IR

(Retention time) >-8 min (Flow rate)
R >99.0%

(Purity) '

#  HPLCA M 2 B8R F 2+ T EHE °

| FApBEis sl 2 HBALSE R  RBRINELEBRYB RN HEEME -

2. TREREBHEIEE SRR ™ RE  EANE A0 AL KRR
AR & B BB g

3. BB EZRE 0 MATHAR SIERZ1/10058 5 - SEAHPLCH# » HkEX &
LA ¥ fBscalex 10% % B B -

4. EREFR] A £ R ERZI2~3EEBR -

5 HBARELGEFE9.0%Z 8 HAEE -



MifF @ | -
—_— e

TLC M4 B
R¢ Value 0.6
REALHE o
(Solvent system) MeOH/CHCl; (5%)
HER i KB R B ‘
(Plate type/Product no.) Silica gel 60 Fys4, 0.25mm (Instrument) E. Merc
wmaLRE X5 ERE K
(Sample conc.) (Spotting vol.)
B E UV & » *RDragendoff’s
(Detection/Color) reagent ° 2REE -
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x
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[y}

E 8.888

TITLE: FANBCHINOLINE 1:d45 PR 67 37 8
SCAMN SPEED: 128.3 nm-min RESPOMSE: HEDIUNM
SAHDPRSS: 2 .88nm
N, RERK PALLEY
1 282 .5 nnm #.2833 ARbs 384 .4 nm -8 .8873 Bhs
2 233.8 nm 8 .5663 RAbs 253 .8 mm -8 8812 Rhs
3 283 .4 nm 1.31%1 Rbs 238.2 nm B.56348 Gbs
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4+ 11 : Fangchinoline — 4r 4 & 5k 3%
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[ Mass Spectrum ] 4B 12 : Fangchinoline — " -
Data : 970)
Sample: Fang=6@8m/z(30@18) Note : Shin-Jen wang(Tsin-Hua Univ.)
Inlet : Direct lon Mode : EI+
Spectrum Type : Regular [MF-Linear]
RT : 8.95 min Scan# : 16 Temp : 137.3 deg.C
BP : m/z 381.0000 Int. : 1249.95
Output msz range : 0.0000 to BOQ.0R00 Cut Level : B8.00
13186688 381
180 - : {
90 - Fangchinoline
80 4
191
70 /
60 608
58—
49 - wmw,
30 - ) -
18
417 593
A7 564
L L AR A DL N S ey p LB A B A AL S e s s e |
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Kt 16 : Fangchinoline — — M mE SR b (HETCOR)
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fi@ 17 : Fangchinoline — — #: 4% 5% £ 4% st 3% (COLOC)
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