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Abstract: Objective To study the chemical structure and bioactivity of the alkaloids from Zanthoxylum schinifolium. Methods The
alkaloids were isolated and purified by silica gel, Sephadex LH-20 column chromatography, recrystallization, and semi-preparetive
HPLC. Their structures were elucidated by physical and spectroscopic analysis. The cytotoxic activity of these compounds were tested
by MTS. Results Nine alkaloids were obtained and identified as dictamnine (1), skimmianine (2), schinifoline (3),
6-methoxy-furanoquinolone (4), (+)-(S)-isoplatydesmine (5), (+)-(S)-araliopsine (6), (—)-(S)-ribalinine (7), (—)-(S)-edulinine (8), and
(—)-(S)-6-acetonyldihydrochelerythrine (9). Conclusion Compound 4 is a new natural product and compounds 5—9 are isolated from
this plant for the first time. Compound 9 has potential cytotoxicity towards HL-60, SMMC-7721, and A549.
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AR B BE TR L BE TR BGR 7> 2515 2 9 FhAEY)
By, 43 % 8 N A 88K (dictamnine, 1), HF
¥ (skimmianine, 2). F /6K (schinifoline, 3).
6- F 48 - BRI U5 - ( 6-methoxy-furanoquinolone,
4). (H)-(S)-FEHH AW [(+)-(S)-isoplatydesmine,
5] (H)-(S)-Fil 3 & Bi B [(+)-(S)-araliopsine, 6]
()-(9)-HILT [(-)-(S)-ribalinine, 7]\ MEZHIRE R
Bl [(-)-(S)-edulinine, 8]+ (—)-(S)- A BHIE (4 JE S 7R
[(5)-(S)-6-acetonyldihydrochelerythrine, 9], HA1{b &
Y 4 JBERIRT=H), EY) 5~9 R E IRMIXEY)
NS ASE]. B MTS 54 S8 2L &4k
ERE TR IL, Feh Y 9 X IR 4Hi HL-60.
SMMC-7721 F A549 BAAVELEM4HMBRE M
1 UE5HH

Bruker AM-400 #ZHi3EHR1% (Kt Bruker 23
#]); Perkin-Elmer 341 polarimeter HEGix (3€[H
PerkinElmer A 7] ); %449 K47 4#4% Varian Cary
50 (3E[HE VARIAN AF]); Bruker Vertex 70 £L4M
A (FE [ Bruker 2 7)) = 806 AH (HITACHI pump
L-2130. UV Detector L-2400. DIONEA p680 HPLC
pump. DIONEA UVD 170u); il 4% [ At itk
(YMC-pack ODS-A, 250 mmX 10 mm, 5pm); X
AAPRPHE (Scihome Cig); Sephadex LH-20 (YMC);
ODS ¥} (YMC*GEL ODS-A S-50 um); MCI GEL
(75~150 um Mitsubishi Chemical Corporation); #¥
ERERERE (100, 200~300 H. EER H, 5 RiEE
W) . HEE (Bikai, Fisher A& ); H
AR 7= prali .

SEEGANA: NGk A M HL-60 4080, AJF
& SMMC-7721 40ffd. AJfifliRds A549 4if. AFL
JlJE MCF-7 4Hfid. N 259 SW-480 4liffl. A<
I BEAS-2B #iiffd, DL &bk ks T
ERLEBT A2 %0 (3£ Sigma A 7]); DMSO
LR R s B R E . RO (55
Gibco 2 7)); MTS (£[H Sigma 2 7)) 96 fLE;
F#HR (Corning)s AW RS (L G HUB A 22 71D

CO, ¥ 346 (3£[H Forma A F]); BEFRX (Multiskan
AsentV1.23),

THHEEM (20.0kg) RAMILEHER, 5
A (2013-1011) A7 T A B RS [R5 245 27 [ R AR
P E, KK D S N E B R
JE MY AL M Zanthoxylum schinifolium Sieb. et
Zucc. HIMRZE,
2 EEESE

TR ZE 20.0 kg, AT BSHET, 95%4
RIS 4 K, JEIS S5 G R0, TR IR TS
B 0.72kgo KA BRIERRITIN /7 iR E A Y B,
SMEHEEKRE, EmEcE, I HCLE
WA pH E N 3, AU H KA INZ /K 2 pH
59 12, INGOiFEHL, 198 HE, 29385 g.
¥ 38.5 g A BB kA (it 7 5, & 45-H
(100 @ 125 1) BEEESEMLAT 6 M5 (Fr. 1~6),
Horp Fr. 2 fE 45 AR R AE (i el 3 Bk &4 3
(211.0 mg). Fr. 3 iR G, LE05-H
(100 : 125 © DFBEBEM, #1831 Sephadex LH-20
FEEE R Z A, f3RAY) 1(20.0 mg) F12(95.0
mg). Fr. 4 8 1EAH e fi €38 44 (U5 - B 100 -
1=5 0 1) BREEWENAS 4 MAis> (Fr. 4a~4d), Fr. 4c
# HPLC, iz AR (HEE-/K 55 45)
itk 553k EY 5 (17.6 mg). 6 (102 mg). 7
(20.0 mg). Fr. 4d @i IEARRERAE 3l (UG- I
100 : 1—5 1 1 ¥efit)5, it Sephadex LH-20 %
it aith 51535 8 (21.0 mg). Fr. 5 & 1EAH
TR AT (it CRUDT-FE 30 ¢ 1D JE, 15 5 Mg (Fr.
5a~5e), HH Fr. 5ciiid HPLC (HfE-/K 45 © 55)
¥ EEEML &Y 9 (16.4 mg). Fr. 6 i&H] IEMRE
AR G B B e e (TR R), B&EH
Sephadex LH-20 4ift,, 521b 544 (4.0 mg).
3 HFHETE

a1 TLEEHIRG & (F ), BT & A
HIEE. 64k 254 nm 45, 'H-NMR (400 MHz,
CDCl;) d: 7.43~8.27 (4H, m, Ar-H), 7.62 (1H, d, J =
2.8 Hz, H-11), 7.08 (1H, d, J = 2.8 Hz, H-10), 4.45
(3H, s, 4-OMe); *C-NMR (100 MHz, CDCl3) J: 164.0
(C-2), 157.0 (C-4), 145.8 (C-1), 143.7 (C-11), 129.8
(C-7), 128.0 (C-8), 123.9 (C-6), 122.6 (C-5), 118.9
(C-9), 104.9 (C-10), 103.6 (C-3), 59.2 (4-OMe). 53
BAIRIE R — &, WA 1 A, %
EWXMNIEMBREY) Z. budrunga Wall™ . Z.



¢ $ % Chinese Traditional and Herbal Drugs 38 50 3% 28 6 # 20194 3 A

* 1307 -

rhetsa (Roxb.) DC.P'L KP4 Z. nitidum (Roxb.)
DC.Pl 7y B 35t

&) 2: PGS (R, BTEJE
iz, 'H-NMR (400 MHz, CDCl;) 6: 8.00 (1H, d, J =
9.4 Hz, H-5), 7.56 (1H, d, J = 2.8 Hz, H-2), 7.21 (1H,
d, J=9.4 Hz, H-6), 7.02 (1H, d, J = 2.8 Hz, H-3), 4.41
(3H, s, 4-OMe), 4.09 (3H, s, 7-OMe), 4.01 (3H, s,
8-OMe): "C-NMR (100 MHz, CDCl;) J: 164.6
(C-9a), 157.5 (C-4), 152.4 (C-9), 143.3 (C-2), 141.7
(C-7), 140.6 (C-8), 118.4 (C-5), 115.1 (C-12), 112.3
(C-6), 104.9 (C-3), 102.3 (C-10), 61.9 (8-OMe), 59.2
(4-OMe), 57.0 (7-OMe). 5 CHkRIEHoE —2"",
WO LAY 2 NP ER. SCHERIE Z AL S I TE
WR Y Z budrunga Wall® . Z. rhoifolium
Lam. ! RA A & U b 2y B B3

&) 3. AtEHIRG W (), BT E A
HIlE, 484k 254 nm 4 5E5¢%. 'H-NMR (400 MHz,
CDCls) 6: 8.24 (1H, d, J = 8.0 Hz, H-5), 7.44 (1H, m,
H-7), 7.28 (1H, m, H-8), 7.16 (1H, t, J = 6.6 Hz, H-6),
5.97 (1H, s, H-3), 3.51 (3H, s, N-Me), 2.44 (2H, m,
H-1'), 1.45 (2H, m, H-2'), 1.15~1.24 (8H, m, H-3'~
6'), 0.75 (3H, t, J = 6.9 Hz, H-7"); "“C-NMR (100
MHz, CDCly) &: 177.3 (C-4), 154.6 (C-2), 141.6
(C-9), 131.7 (C-7), 126.1 (C-10), 125.9 (C-5), 122.9
(C-6), 1153 (C-8), 110.5 (C-3), 34.4 (C-1"), 33.9
(N-Me), 31.4 (C-5"), 28.9 (C-3"), 28.7 (C-4"), 28.1 (C-2"),
22.4 (C-6), 13.9 (C-7"). ¥y 5 cikhi—a"), %
SEAEY 3 T TEAR .

WA 4 FIEORKS (A0, BTN
VZ AR RIS, fE 2 FIA IR R 2B
24k 254 nm 4b 2 5. "H-NMR (400 MHz, CDCl3)
8:7.73 (1H, dd, J = 1.0, 8.6 Hz, H-7), 7.62 (1H, d, J =
2.4 Hz, H-2), 7.32 (1H, m, H-8), 7.17 (1H, dd, J = 0.9,
7.5 Hz, H-9), 7.10 (1H, d, J = 2.3 Hz, H-3), 4.45 (3H,
s, 6-OMe); "“C-NMR (100 MHz, CDCl;) 6: 162.8
(C-4), 157.8 (C-9b), 151.3 (C-6), 143.6 (C-2), 136.0
(C-6a), 124.5 (C-9a), 119.1 (C-7), 113.1 (C-8), 110.5
(C-9), 105.2 (C-2), 104.2 (C-3), 59.3 (6-OMe). L&
MRV (em™): 1659, 1630, 1 583 11515, 5

max
SCERECHRI IR v (em™): 1650, 1 630, 1 570 A1
1 500 A% #:0L; FEi@E HR-ESI-MS 34T, miz:
201.078 8 M+H], H2ZLEMY TN

C1oHoNO5 (FH#AH 201.079 0, C1oH(NO3), % 5E

G 4 7y 6-F A TE-RIRg M U Tl o 1244 00 2 PR g
VTR AT AN, R IRR I R AR .

& S: AEEHRG S (RED, 5T HE
Mo [0]¥ +41° (¢ 0.70, MeOH); 'H-NMR (400
MHz, CD;0D) &: 8.30 (1H, dd, J = 1.1, 8.1 Hz, H-5),
7.73 (1H, ddd, J = 1.5, 6.8, 8.3 Hz, H-7), 7.68 (1H, d,
J = 7.8 Hz, H-8), 7.42 (1H, m, H-6), 4.97 (1H, t, J =
8.7 Hz, H-3), 3.82 (3H, s, N-Me), 3.24 (2H, d, J=8.7
Hz, H-2), 1.38 (3H, s, 2'-Me), 1.27 (3H, s, 3'-Me);
BC-NMR (100 MHz, CD;0D) &: 175.0 (C-4), 164.3
(C-3b), 140.0 (C-8a), 132.8 (C-7), 126.7 (C-4a), 126.5
(C-5), 124.9 (C-6), 116.5 (C-8), 101.7 (C-3a), 93.6
(C-2), 72.2 (C-1"), 32.3 (N-Me), 282 (C-3), 25.8
(C-3"), 24.8 (C-2"). ¥¥ls 5 ik ig—a", #%se
WEY 5 A (H-S)-F AT ZUhEMAE
IRMAERUE &I,  BERTIX Araliopsis tabouensis
Aubrév. & Pellegr. 143 B85,

ED 6: FEEHRG S (RED, ST
M. HERBEIFE, TEZMEFIRR 2R
—BEA, 4254 nm A, (o]} +42° (c 0.43,
MeOH); 'H-NMR (400 MHz, CD;OD) ¢: 7.81 (1H,
dd, J= 1.3, 7.9 Hz, H-9), 7.64 (1H, ddd, J = 1.5, 7.2,
8.7 Hz, H-7), 7.54 (1H, d, J = 8.6 Hz, H-6), 7.29 (1H,
m, H-8), 491 (1H, d, J = 9.4 Hz, H-2), 3.67 (3H, s,
N-Me), 3.13 (2H, d, J = 9.3 Hz, H-3), 1.33 (3H, s,
H-3"), 126 (3H, s, H-2"); "“C-NMR (100 MHz,
CD;0D) &: 164.9 (C-9b), 163.3 (C-4), 141.7 (C-6a),
132.6 (C-7), 124.1 (C-8), 123.4 (C-9), 116.4 (C-6),
113.8 (C-9a), 109.2 (C-3a), 93.5 (C-2), 72.5 (C-1"),
29.8 (N-Me), 29.6 (C-3), 25.3 (C-2',3"). LA L¥dE S
SCHRARTE —EY, WS EAA ) 6 N (H)-(S)-FTH
DI ZAEYEAEAABIEY) Z. simulans Hance
RN, HONE R ) BIE 3.

WED T AEEHRG S (RED, 5T
ME AT [0]¥ —14.0° (¢ 0.5, MeOH); 'H-NMR (400
MHz, CD;0D) ¢: 8.30 (1H, m, H-6), 7.74 (1H, dd, J =
1.5, 8.7 Hz, H-7), 7.70 (1H, d, J = 8.1 Hz, H-9), 7.39
(1H, ddd, J = 1.8, 6.2, 8.0 Hz, H-8), 3.89 (1H, t, J =
5.4 Hz, H-3), 3.79 (3H, s, N-Me), 2.94 (1H, dd, J =
5.1, 16.8 Hz, H-4b), 2.71 (1H, dd, J = 5.7, 16.8 Hz,
H-4a), 1.49 (3H, s, 1-Me), 1.46 (3H, s, 2'-Me);
BC-NMR (100 MHz, CD;0D) 4: 178.6 (C-5), 157.1
(C-9b), 140.5 (C-9a), 133.4 (C-8), 126.7 (C-7), 124.6
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(C-5b), 124.3 (C-6), 116.8 (C-9), 98.6 (C-5a), 84.5
(C-2), 69.2 (C-3), 313 (N-Me), 26.9 (C-4), 25.5
(C-1%,22.3 (C-2"). ‘FCifRIE S —", W e
WEW 1 R ()-S)-HrT. S RE RN Z
YR 3], GAEZEFRUEY) Ruta graveolens
L. gk aile,

tEY) 8: Ftadin (), TS A AR,
[a]ly —32.0° (¢ 1.41, MeOH); 'H-NMR (400 MHz,
CDCls) 6: 7.80 (1H, dd, J = 1.0, 8.0 Hz, H-5), 7.54
(1H, m, H-7), 7.38 (1H, d, J = 8.5 Hz, H-8), 7.27 (1H,
t, J = 7.6 Hz, H-6), 3.93 (3H, s, 4-OMe), 3.69 (3H, s,
N-OMe), 3.58 (1H, m, H-2'), 3.06 (1H, dd, J = 1.9,
13.8 Hz, H-1'b), 2.70 (1H, dd, J = 10.2, 13.8 Hz,
H-1a), 1.28 (3H, s, 4-Me), 1.27 (3H, s, 5-Me); "C-
NMR (100 MHz, CDCLy) 6: 166.1 (C-2), 161.9 (C-4),
139.0 (C-10), 130.8 (C-7), 123.7 (C-6), 122.7 (C-5),
121.1 (C-3), 117.8 (C-9), 114.6 (C-8), 79.1 (C-3'),
73.1 (C-2'), 62.5 (4-OMe), 30.1 (N-OMe), 27.7 (C-1"),
25.5 (C-4'),24.2 (C-5"). ¥¥i 5 kg —z'o",
WM e E ) 8 NI R D R, SCHRIRE Z LA
W 88 FEAEHUR Pl R BT, B R T e
g

WEM9: WK, HIETEN. [o]y —131°
(¢ 0.1, CHCl;); '"H-NMR (400 MHz, CDCl;) &: 7.67
(1H, d, J = 8.5 Hz, H-11), 7.51 (1H, d, J = 8.6 Hz,
H-10), 7.48 (1H, s, H-4), 7.45 (1H, d, J = 8.6 Hz,
H-12), 7.07 (1H, s, H-1), 6.92 (1H, d, J = 8.5 Hz,
H-9), 6.00 (2H, d, J = 1.4 Hz, H-13), 5.01 (1H, dd, J =
3.5, 11.2 Hz, H-6), 3.92 (3H, s, 8-OMe), 3.89 (3H, s,
7-OMe), 2.60 (3H, s, N-Me), 2.54 (1H, dd, J = 11.3,

*=1

14.8 Hz, H-1'a), 2.23 (1H, dd, J = 3.5, 14.9 Hz,
H-1'b), 2.03 (3H, s, 3-Me); “C-NMR (100 MHz,
CDCly) &: 208.0 (-C = 0), 152.3 (C-8), 148.3 (C-3),
147.7 (C-2), 145.6 (C-7), 139.4 (C-4b), 131.2 (C-12a),
128.3 (C-4a), 127.5 (C-6a), 124.9 (C-10a), 124.0
(C-10b), 123.4 (C-12), 119.9 (C-11), 119.0 (C-10),
111.7 (C-9), 104.5 (C-1), 101.2 (C-13), 100.7 (C-4),
61.1 (8-OMe), 56.0 (7-OMe), 55.0 (C-6), 47.0 (C-1"),
43.0 (N-Me), 31.3 (C-3'). $#fi 55 SCmkapos —zx >,
HOEEEAE 9 N ()-(S)-NEEE A E SR %
&Y E IR ZE o AR R, CHT 53 790 A
Garcinia lucida Vesque[m\ Macleaya cordata (Willd.)
R. Bt e WUB MY Z integrifoliolum (Merr.)
Merr.), Z. rhetsa (Roxb.) DC.®\. Z. nitidum (Roxb.)
DC.P'X Z. capense (Thunb.) Harv.**i 23 B 455, ix
EWEHR . HIEEE. SRS 8 P A
Ff &4, RT3 M8 8 A BeAEAE R AR )
TR

4 HPRFEMIFIE

XF 3 14 E BT A & WD REAT T 40 R R T 1 O
SERWAE 1.

KA NI IRE AS49 Z0f. N B4k 3 s
HL-60 4fffl. A SMMC-7721 4. FLIE
MCF-7 ZHf A NS s SW480 4 ik 47 14 S 4H ffa
BIETERE, IASCRE BRI BEAS-2B J9X)
HRA IR A . SRV E A FE XS I . HERFRRR X
Rl FE AL &) 1~9 KEHPMEXTIEZ), HIE &
DMSO #f# (DMSO ZAAF 73 4<0.1%), Lk
FEG R o R ARG b T 0 80AE A T o6 2
it P 85 2% B B R B AN TR (1.0X107/4L) A

%,

MTS EHREEE TN ESE

Table 1 Results of cytotoxicity assay by MTS method

ICs¢/(umol-L ™"

&
HL-60 SMMC-7721 A549 MCE-7 SW-480 BEAS-2B

1 >40 >40 >40 >40 >40 _

2 >40 >40 >40 >40 >40 —

3 >40 >40 >40 >40 >40 —

4 >40 >40 >40 >40 >40 —

5 >40 >40 >40 >40 >40 —

6 >40 >40 >40 >40 >40 —

7 >40 >40 >40 >40 >40 —

8 >40 >40 >40 >40 >40 —

9 8.68 25.35 25.46 >40 >40 24.10
JI5i 3.08 10.20 9.08 17.48 11.99 —
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F] 96 FLHH, HFL 100 pL. BEFEdwJE, A%
TRFE SRV (40 pmol/L) FEAT MG, FEFLLARFN 200
ul, BAFEMEE 3 ANESL. K4ET 37 C.
5% CO, LA MIFRFE 4R, T CO, G T4,
R 9% 48 ho FEFLINA 10 pL MTS 46425595 4 h, T
N =B (10% SDS-5% 53 75 B¥-0.012 mol/L
HCD, 100 pL/fL. ZiRBCE 12 h 5 FEEFR 595 nm
TSR (40 1, @il 4 EHiFEAEY
XA AR A e, 3E T 75 380 2 B R FE (ICs0)
N F=(4,— A)/(A;— Ay)
A HIFL A CEr A B3R . MTS W R 240D
A NRTRRTL 4 B CEHME. B3R5 MTS ¥, TS24
Ay N AFL A CEEEFEHE . MTS Vil AEaii. 24
iR (kD BREY 9 X HL-60. SMMC-
7721 F A549 4HIA TEE A IREREYE, ICsofH
AN 8.68. 25.35. 25.46 pmol/L.
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