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BAHBEEENEYRK S AR
$ A, ERF, REAS
(mHh BB b, ~rEB] 650500)
[ E] Hiv: OB “BIF" —HARE (Stephania epigaea) [AWITNIT . T5ik: FHEERE . B

JRE A5 € TR AR X R 24 I U T AR, 2% (R B R B B BEA T oy B Ak, RIS = B Ik . 2508 . NI P AR
Ty B AR E) 10 NMEMITE ST, 4350458 N T BT (Stephanine, 1) | JLE*HiHr ( Cassythicine, 2) . farfu 4t
FH® (( =) - Dicentrine, 3) ., F 0] f]E (Isocorydine, 4) . ¥ XEEMH ( Sinoacutine, 5) . T B ( Sinomenine,
6). 8 - HAE KL BN (Cephamonine, 7). YeT 4 #Em (Stepholidine, 8) . ELI7] (Palmatine, 9) MPUEMHD
T (Tetrahydropalmatine, 10) . %5i: fb&W) 7 -9 HE B LGB 5 b 3 B A5 5]

[RIA] B, BEs,
FESEE: R295.3 XHEERERS: A

BRI ZE N B O FF T & 8k Jm A ) o A 2
( Stephania epigaea H. S. Lo) AR ' Uik 5
Je (A P RbRE) (2005 4ERR) WA
IR SR, S ) Z A rh B2y |
Rz, % < hsm” P, BEZS o<
%" (Bo-Bo-Han), 24"k “fhiss” (B
- Wu - Gao) ; HARNERME, WEHRMEE. IR,
PBE . MEE L RS R S DR, SCRRIRGE , H
AEDM F B G AWy, MR 7 rpie
C&RM T S BA BE YR,
H:F198 ( Dicentrine) P45 E 57T ( Tetrahydrop-
almatine) EHAERIER, M ET (Cycleanine)
HAWIMERSE . T IR R A A2
g, BRI A2 256 Ak 22 1 1 S m) - 3R
fTTRE™ A 2 p Sk T AN 25 2504 19 A= WD o0 364 T
THIE
1 SRS #

YANACO ks S AY I %€ ; Bio — Rad FTS -
135 21 /MBS, KBr JE s & UV - 2450 44k
YeiE AL ; Finnigan MAT - 95 Ji %% M %€ ; Bruker
AM -400 #Z G AR P IEAL, T™MS bR, 6@

WAL s AL Aoy Y
XEHS: 1000—2723(2012)03—0014—06

T JE S T2 A0 i Ak JRe M X Sl 5 B Vi v AR T A
AR EIgRERA 2= 0] 2R 7, R
BEE LH ~20 4y Pharmacia A 7 A4E 75 CFE . PIER
BN 7 S IR A R e o2 keS| PR V=S R T N
I 10% B TR £ Pt W s i R AL B R 1R

HAZE L8 T 2010 4F 10 H 2R T = B4 IR
NSt , MR A G = R T R A B 24 AR 2
W2 % 7 WA 5 B OB TS e SR AR oA 75
Stephania epigaca H. S. Lo AR, AR GFT =
B R A KRR Y TG s> 5 Y RE S &
(DBR -2010 -JH-09 -M)
2 RRENE

BT ) AN PR Okg, W LML R, VIRURE
Je, FHBEHERLE BOWPIR , 15 LL 2% e T30 T
R 2 Yk, B 4SL, =3 3d, AEHEHELL
PR . MOKWGEUE, &IF ZmoKye o, H
20% WA ALY pH =9, KRUJHSEDT . 1IET B
AW, B ER Sy (Fr— A, 22g) FIIET
iEiksr (Fr-B, 8lg),

Fr— A #f73 22¢ J] 800g AL AEZ M, A
5 - B R GRS VEN (1921 ~10:10), £ 7r
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SWEOIERAE ST MG, SR HaEL
WRERAE s B [ RO bE - NI - = R G
FEVEME(90:10:1 ~60:40:1) ], )5 H LH - 20 f&
gl [ R B R - 0y (1 1) Bl ] dlif, 15
FfbEW 1 (14mg), 2 (29mg) ., 3 (24mg) ., 4
(25mg) . 5 (163mg) . 6 (19mg) . 7 (78mg),

Fr - B 773 81g 1 500g fEAE 1% 7025, LA
S - Wi - = O RGHEVEM (100:10: 1 ~
100:100: 1), W& EGISKAE &IF N 3 &
I7e B MAZ I AR Ak [ & - W
Tt 22 G0 6 B2 R I (80 20 ~60:40) | fik At E A
(&G - N - = M R Ge 06 PR (100 100+ 10
:1~100:40:1) ], LH -20 #:tagk (FHEEGEMNL) 4
ki # k& 8 (R2mg). 9 (450mg) . 10

No. Ry R, R,

1 OMe H H
2 H OH OMe

3 H OMe OMe

6 R=H 7 R=OMe

8 Ry=R,=H

3.1 &M% R

a1 R ARSI (NE); Mp.
154 ~156°C, MS m/z 309 [M]*, 4F=L C,,H,
NO,;'H — NMR (400 MHz, CDCl,) &: 2. 52
(2H, m, H, —4), 2.21 (1H, d, J = 14.5,
3.1 Hz, 5-Ha), 3.69 (1H, dd, J = 14.9, 4.6
Hz, H-6a), 3.05 (3H, m, 5-H,, H, -7),
5.90, 6.01 (% 1H, d, J = 1.4 Hz, - OCH,O
-), 6.55 (1H, s, H-3), 6.82 (1H, br.d, J
=8.0Hz, H-9), 7.30 (1H, br.t, J = 8.0Hz,
H-10), 7.78 (1H, br.d, J = 8.0 Hz, H -
11), 2.55 (3H, s, N-CH;), 3.90 (3H, s, 8

(76mg) .
3 HRGER

AL P A 25 v 3 AR 2 10 A YA
G, IR BT ADGIEE, 3EEE  T A
R, ( Stephanine, 1) . BLEE4r#H ( Cassythicine,
2) ., frE 4 (( =) - Dicentrine, 3) . Ru]#
E (Isocorydine, 4) . FHXUJEERH ( Sinoacutine, 5) .
B B B8 ( Sinomenine, 6). 8 - H & L ¥ B B
(Cephamonine, 7). J& T 4 B B ( Stepholidine,
8). M HyT (Palmatine, 9) FIPUE M 57T (Tet-
rahydropalmatine, 10) . fEZ5M 258 F, L& 1
—4 N BIANIERLAE W mR AL B S — T S gAY
AV, 8 — 10 S /NEEGAY A Yt Hh kG 7
-9 S E R AR 2 T A AR A

MeO
MeO
HO
MeO
4 5
MeO
|Q +
MeO /N

\ OMe
OMe

10 R1=R2=Me 9

—OCH,), H:'H - NMR ¥ 5 scmk'" i o 54
—3, % N T4 (Stephanine)

Ew 2. wEsREIA (FE), Mp. 209
~211°C, MS m/z 325 [M]*, 4»+F= C, Hy,
NO,;'H - NMR ( CDCl,, 400 MHz) §: 2.56
(3H, s, N - CH,), 2.65 (2H, m, H, -4),
3.11 (4H, m, H-5, H, -7), 3.90 (1H, m,
H-6a), 3.93 (s, 3H, 10 - OCH,), 5.93 1H,
d, J] = 1.5Hz, - OCH,0 -), 6.04 (1H, d, J
= 1.5Hz, -OCH,0-), 6.52 (1H, s, H-3),
6.78 (1H, s, H - 8), 7.71 (1H, s, H
11) .'H - NMR ¥z 5 30k R A — 5%, %5
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HPLEESTET (Cassythicine)

a3 kEadeR sk (HEE), Mp.
168.0 ~170.0 C, ESI-MS m/z 339 [M]*, 4+
& C, H, O,N;'H - NMR (CDCl,, 400 MHz) 3§:
2.56 (3H, s, N-CH;), 2.65 (2H, m, H, -
4),3.91 (I1H, m, H-6a), 3.13 (4H, m, H,
-5, H, -7), 594, 6.08 (% 1H, d, J =
1.9Hz, - OCH,0 - ), 6.53 (1H, s, H -3),
6.80 (1H, s, H-8), 7.68 (1H, s, H-11),
3.93 (6H, s, 9 - OCH,, 10 - OCH,);"”C - NMR
(CDCL,, 100 MHz) &: 141.8 (s, C-1), 116.6
(s, C-1la), 126.5 (s, C-1b), 146.6 (s, C -
2), 106.8 (d, C-3), 123.6 (s, C-3a), 29.3
(t, C-4), 53.6 (t, C-5), 62.4 (d, C-6a),
34.3 (t, C-7), 128.4 (s, C-7a), 111.3 (d,
C-8), 147.7 (s, C-9), 148.3 (s, C-10),
110.5 (d, C-11), 126.7 (s, C -1la), 100.6
(t, — OCH,0 - ), 44.0 (q, N - CH;), 56.0
(q, 9-0CH,), 56.1 (q, 10 - OCH,).'H - NMR
A1 C - NMR $ds "> 5 Scikaf s — 2, % M
P ( (=)

ey 4. TR R (HEE), Mp.
181 ~183°C; MS m/z 341 [M]*, 4F:L C, Hy,
O,N;'H - NMR ( CDClL,, 400 MHz) &: 2.53
(3H, s, N=CH,), 6.70 (1H, s, H-3), 2.45
(2H, m, H, -4), 3.01 (1H, ddd, J = 17.0,
12.0, 6.0 Hz, H, —5), 3.17 (1H, ddd, J =
17.0, 7.0, 4.0Hz, H, -5), 3.04 (1H, dd, J =
13.0, 3.5Hz, H — 6a), 2.69 (1H, dd, J
16.0, 3.5Hz, H, - 7), 2.8 (1H, dd, J =
16.0, 13.0Hz, H, - 7), 6.86 (1H, d, J
8. 1Hz, H-8), 6.82 (1H, d, J = 8. 1Hz, H -
9), 3.70 (3H, s, 10 -OCH,), 3.90 (6H, s, 1
- OCH,, 2 - OCH,);"” C - NMR (CDCl,, 100
MHz) §: 142.2 (s, C-1), 130.2 (s, C—-1la),
129.2 (s, C -1b), 151.3 (s, C -2), 118.9
(d, C-3), 120.2 (s, C-3a), 29.3 (t, C -
4),52.7 (t, C-5), 62.0 (d, C-6a), 35.9
(t, C-7), 125.9 (s, C=7a), 111.1 (d, C -
8), 111.2 (d, C -9), 149.5 (s, C - 10),
144.1 (s, C—-11), 130.0 (s, C —1la), 43.9
(q, N-CH,), 55.8 (q, 10 -OCH,), 56.2 (q,
16

— Dicentrine) ,,

1 -0CH,), 62.9 (q, 2 - OCH;), H'H - NMR
F1C - NMR % 550wk fasi A —2, Sk e
NIRRT FZE (Isocorydine)

EY s LIRS AE (FEE); Mp. 193
~198; ESI - MS m/z 327 [M]*, 4+F= C,H,,
O,N;'H - NMR ( CDCl,, 400 MHz) &: 2.45
(3H, s, N-CH,), 6.73 (1H, d, J = 8.3Hz,
H-1), 6.64 (1H, d, J = 8.3Hz, H-2), 6.31
(1H, s, H-5), 7.54 (1H, s, H-8), 3.65
(1H, d, J = 5.3Hz, H-9), 2.95 (1H, dd, J
= 17.6, 5.3Hz, H, -10), 3.30 (1H, d, J =
17.6Hz, H, - 10), 1.75 (1H, td, J = 12.6,
4.5Hz, Ha-15), 2.40 (1H, d, ] = 12.6 Hz,
H, -15), 2.49 (1H, dd, J = 12.4, 3.0Hz, H,
-16), 2.60 (1H, dd, J = 12.4, 3.0Hz, H, -
16), 3.74 (3H, s, 3-0CH,), 3.87 (3H, s, 6
-OCH,), 6.40 (1H, br.s, 4 - OH);"C - NMR
(CDClL,, 100 MHz) &: 120.5 (d, C-1), 109.5
(d, C-2), 145.4 (s, C-3), 143.4 (s, C -
4), 118.8 (d, C-5), 161.7 (s, C-6), 181.5
(s, C=7), 122.1 (d, C-8), 61.1 (d, C -
9), 37.8 (t, C -10), 129.8 (s, C - 11),
124.0 (s, C -12), 43.7 (s, C -13), 151.0
(s, C-14), 32.6 (1, C-15), 47.0 (i, C -
16), 41.7 (q, N-CH,), 56.3 (q, 3 - OCH,),
54.8 (q, 6 - OCH,), H'H - NMR F1” C - NMR
BOE 550k I B AR — B, S E T XU R
( Sinoacutine)

fhE 6. LEsHRER (HEE); 51 C,
H,, O,N; Mp. 164 ~ 165°C; ESI - MS m/z 329
[M]*;'H - NMR ( CDCl,, 400 MHz) §: 6.63
(1H, d, J = 8.3Hz, H-1), 6.53 (1H, d, J
= 8.3Hz, H-2), 2.46 (1H, d, J = 16.0Hz,
H,-5), 435 (1H, d, ] = 16.0Hz, H, -5),
5.47 (1H, br.s, H-8), 3.17 (1H, m, H -
9), 2.70 (1H, dd, J = 18.0, 5.0Hz, H, -
10), 3.00 (1H, dd, J = 18Hz, H, -10), 3.02
(IH, m, H - 14), 1.91 (2H, m, H - 15),
2.07 (1H, dd, J = 12.0, 4.0Hz, H, - 16),
2.52 (1H, dd, J = 12.0, 4.0Hz, H, - 16),
2.43 (3H, s, N - CH,), 3.48 (3H, s, 7 -



%3 s

s R BREGLIL T LE YRR o DA

OCH,), 3.80 (3H, s, 3 — OCH,);"” C - NMR
(CDCl,, 100 MHz) 3: 118.2 (d, C-1), 109.0
(d, C-2), 145.0 (s, C=3), 144.7 (s, C -
4), 49.2 (t, C-5), 193.9 (s, C-6), 153.4
(s, C=7), 115.2 (d, C-8), 56.0 (d, C -
9), 24.3 (t, C -10), 130.4 (s, C - 11),
122.6 (s, C-12), 40.5 (s, C-13), 47.2 (d,
C-14), 36 (t, C-15), 47.1 (t, C -16),

42.7 (q, N-CH,), 54.7 (q, 3 -0OCH,), 56.7
(q, 7-0CH,), H'H - NMR F1°C - NMR %# 5
SCHR P AR Y SEA — B, S TR ( Sinome-
mne)O

a7 R AL WA ; ESI-MS m/z
359 [M]*; 4rFt C,H,sNOs;'"H = NMR (CDCI,,
400 MHz) &: 6.62 (1H, d, J = 8.3Hz, H-1),
6.53 (1H, d, J = 8.3Hz, H-2), 2.31 (1H,
d, J = 16Hz, H, -5), 4.23 (1H, d, J = 16.0
Hz, H, -5), 3.50 (1H, t, m, H-9), 2.72
(1H, dd, J = 18.0, 5.0Hz, H, - 10), 2
(1H, dd, J = 18.0, 5.0Hz, H, - 10), 3.0
(1H, d, J = 3.0Hz, H-14), 1.81 (1H, u, J
= 13.0, 5.0Hz, H, -15), 1.94 (1H, br.d, J
= 13.0Hz, H, -15), 2.11 (1H, dd, J = 12.0,
3.0Hz, H, - 16), 2.51 (1H, dd, J = 12.0,
3.0Hz, H, -16), 2.41 (3H, s, N-CH,), 3.36
(3H, s, 7-0CH,), 3.79 (3H, s, 3 - OCH,),
4.0 (3H, s, 8 -0CH,);"”C - NMR (CDCl,, 100
MHz) §: 118.2 (d, C-1), 108.8 (d, C-2),
144.8 (s, C-3), 144.3 (s, C-4), 49.8 (i,
C-5), 194.6 (s, C-6), 137.8 (s, C-7),
161.9 (s, C-8), 56.0 (d, C-9), 24.0 (t, C
-10), 131.4 (s, C—-11), 122.6 (s, C-12),
38.2 (s, C-13), 49.8 (d, C-14), 35.8 (t,
C-15), 47.1 (1, C-16), 42.7 (q, N-CH,),
60.6 (q, 7-0CH,), 56.0 (q, 3 -0CH,), 60.4
(q, 8 -0CH,), H:'H - NMR 1" C - NMR i 5
SCHR O G AR — B, M 8 - F AR SR T
i ( Cephamonine)

G 8. WA IR R (NE); 213X
C,,H, NO,; Mp. 153.5 ~155.5°; ESI - MS m/z
327 [M]*;'"H-NMR (CDCl,, 400 MHz) §: 6.77

(2H, overlap, H-1, H-12), 6.63 (1H, s, H
-4),2.99 (2H, m, H-5), 3.42 (2H, m, H
-6), 415 (1H, d, J = 15.7Hz, H, - 8),
3.3Z (1IH, m, H, -8), 6.67 (1H, d, J =
8.4Hz, H-11), 2.52 (2H, m, H-13), 2.74
(1H, m, H-13a), 3.79 (3H, s, 3 - OCH,),
3.77 (3H, s, 9 — OCH, ) '"H - NMR ¥#t 5 %
BRUT AR AR — B, % MO T 4
( Stepholidine ) ,,

EWo: WAt (HEE); Mp. 205 -
207°C; ESI - MS m/z 352 [M]"*, 4% C, H,
NO,;'H - NMR ( DMSO, 400 MHz) &: 7.73
(IH, s, H-1), 7.08 (1H, s, H-4), 3.21
(2H, t, J = 6.5Hz, H-5), 4.96 (2H, t, ] =
6.5Hz, H-6), 9.87 (1H, s, H -8), 8.17
(1H, d, J = 9.1Hz, H-11), 8.04 (1H, d, J
= 9.1Hz, H-12), 9.09 (1H, s, H - 13),
4.10 (3H, s, 9 - OCH,), 4.07 (3H, s, 10 -
OCH,), 3.94 (3H, s, 2 - OCH,), 3.87 (3H,
s, 3 -0CH,);”C - NMR (DMSO, 100 MHz) §:
109.1 (d, C-1), 121.2 (s, C —1la), 148.7
(s, C-2),150.1 (s, C=3), 111.4 (d, C -
4),133.1 (s, C-4a), 26.2 (t, C-5),, 55.1
(t, C-6),, 145.2 (d, C-8), 118.8 (s, C -
8a), 151.5 (s, C -9), 143.7 (s, C - 10),
123.2 (d, C-11), 126.8 (d, C-12), 128.5
(s, C-12a), 119.8 (d, C-13), 137.6 (s, C
-13a), 61.7 (q, 9 - OCH,), 57.0 (q, 3 -
OCH,), 56.2 (q, 10 — OCH,), 55.8 (q, 2 -
OCH,) ,'H - NMR Fi1" C - NMR ¥ 5 ik ™ #2388
BYFEAR—3, % MESYT (Palmatine)

EW 10 ot Rk (FEE); Mp. 140
~142°; ESI-MS m/z 355 [M]*, 4+ C, Hy
NO,;'H - NMR ( CD,0D, 400 MHz) 3. 6.74
(IH, s, H-1), 6.62 (1H, s, H-4), 2.71
(2H, m, H-5), 3.17 (2H, t, J] = 6.0Hz, H
-6), 424 (1H, d, J = 15.8Hz, H, - 8),
3.53 (1H, J = 15.8Hz, H, -5), 6.85 (1H, d,
J = 8.4Hz, H-11), 6.79 (1H, d, J = 8.4Hz,
H-12), 2.92 (2H, m, H-13), 3.27 (1H, d,
J = 5.4Hz, H-13a), 3.88 (3H, s, 9-0CH,),
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535 &

3.86 (3H, s, 10 - OCH,), 3.86 (3H, s, 2 -
OCH,), 3.84 (3H, s, 3 - OCH,);"” C - NMR
(CD,0D, 400 MHz) &: 108.7 (d, C - 1),
147.4 (s, C=2), 147.5 (s, C=3), 111.0 (d,
C-4), 129.7 (s, C-4a), 29.0 (t, C-5),
51.4 (t, C-6), 53.9 (t, C-8), 127.8 (s, C
—-8a), 150.2 (s, C-9), 145.0 (s, C-10),
111.4 (d, C-11), 123.8 (d, C -12), 128.6
(s, C-12a), 36.3 (1, C-13), 60.1 (d, C -
14), 126.8 (s, C—1a), 59.3 (q, 9 - OCH,),
56.0 (q, 3 — OCH,), 55.8 (q, 10 - OCH,),
55.8 (q, 2 -0CH;),"H - NMR F1”C — NMR %i(##
Sk R R A — g, EE R AE ST
( Tetrahydropalmatine )
4 ZER5ITE

PNz Bl PG SRR M e T 7 AN 2R 2 4 vh
155 10 NAEYBRRL G, 2 i 5 T4k
B (1), JLgEeer (2) . gt rHek (3) . =l
FE (4) . FXEER (5) . FEE (6). 8 - H4
L (7). 6T &l (8). EEIT (9)
R ETT (10), fkEW 1 -4 RBTANEREY)
. B S -7 gk BLAE Y6, 8 - 10 Sh/h
Bepg A A, KB 7 -9 A E IR HLANEE
AR R, ARRASR S T N2 ) B LA Y
AR, W DN TE W) T Al 9 £ B DA L 25 A
. e B e AR S T oA LA 2 R R
HeHs

AHIE B D Fp R = AN R] BT S A o AR A
—E 2. Y SCERHIE , HUARZE EESA FE k.,
N | T/ BE B R 25 4 M S Y i A 1O
AL G P T E T 3 A, B2 A
ST PSS B A e S e e L L, DR
NEERAME SRR T £, A R WA S . D
BB A W BT A B A TR, e f
FHos . UERE VTR RABURER, 57 A S
A A AR T s, Wi v
¥, XAlge SRR A A —E R

[ &% 3Hk]
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Studies on Alkaloids from the Stephania epigaea of Dai Traditional Medicine
LI Li, ZUO Ai —xue, RAO Gao — xiong”
( Yunnan University of TCM, Kunming Yunnan 650500, China)

[ ABSTRACT ] Objective; To investigate the chemical constituents of Stephania epigaea. Methods: the pow-
ered tuber were extracted with 2% H,SO, — H,O and purified by silica gel and Sephadex LH —20 column chroma-
tograph. The chemical structures were elucidated on the basis of spectral analysis and physico — chemical evidence.
Results ; ten alkaloid compounds were obtained from the tuber of S. epigaea, they are characterized as stephanine
(1), ( =) - cassythicine (2), dicentrine (3) , isocorydine (4 ), sinoacutine (5), sinomenine (6), cephamo-
nine (7), stepholidine (8) , palmatine (9) and tetrahydropalmatine (10). Among them, compounds 7 =9 were
obetained for the first time from S. epigaea.

[ KEY WORDS | Dai traditional medicine; Stephania epigaea; chemical constituents; alkaloids
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separation of phenolic compounds from citrus mandarin (%, R M)

peels by microwave heating and its effect on antioxidant ac-

Study on Microwave Extraction of Total Flavones from the Leaves and Branches of
Taxus mairei (Lemee et Levl. ) S. Y. Hu ex Liu by Response Surface Method
LI Shi — qing, ZHANG Chun — chun, NIAN Hui — hui, XIONG Yao - kang”
(Zhejiang Chinese Medical University, Hangzhou 310053, China)

[ ABSTRACT] Objective: The research aimed to optimize the extraction technology of total flavones from the
leaves and branches of Taxus mairei (Lemee et Levl. ) S. Y. Hu ex Liu. Method: Based on the single factor ex-
periment, the main elements ( the extraction time, the microwave frequency, the ratio between liquid and solid and
the ethanol concentration) affecting the extraction rate of total flavones from the leaves and branches of Taxus mairei
(Lemee et Levl. ) S. Y. Hu ex Liu were optimized by using response surface analysis, and the functional relation-
ship between the response value and elements was established. Result; The result of the experiment showed the
optimum extraction condition as follow: 27. 39 times of water, 61.44% ethanol, extracting 15.27 mins by 1 887
MHz microwave frequency. Conclusion; It is feasible and reliable to optimize the conditions of extracting the total
flavones from the leaves and branches of Taxus mairei (Lemee et Levl. ) S. Y. Hu ex Liu by response surface a-
nalysis, which lays the theoretical foundation to its production process.

[ KEY WORDS | Taxus mairei (Lemee et Levl. ) S. Y. Hu ex Liu; total flavones; microwave extraction;

response surface analysis
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