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Chemical constituents from barks of Zanthoxylum planispinum
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Abstract: Objective To study the chemical constituents from the barks of Zanthoxylum planispinum. Methods The chemical
constituents were isolated and purified by column chromatography and their structures were identified by spectral data. Results
Eleven compounds were isolated from the barks of Z. planispinum. Their structures were identified as norchelerythrine (1), decarine
(2), 6-acetonyl-N-methyl-dihydrodecarine (3), arnottianamide (4), platydesmine (5), 4-methyoxy-N-methylquinolin-2-one (6),
benzenepropanoic acid, B-[(3-methoxy-1, 3-dioxopropyl) amino] methyl ester (7), 3-O-(E)-feruloyl quinic acid methyl ester (8), de-4’,
4"-O-dimethylepimagnolin (9), zanthpodocarpin A (10), and biplanispin B (11). Conclusion Compound 11 is a new compound
named biplanispine B. Compound 7 is a new natural product and other compounds are isolated form this plant for the first time.

Key words: Zanthoxylum planispinum Sieb. et Zucc.; norchelerythrine; decarine; 3-O-(E)-feruloyl quinic acid methyl ester; biplanispine B
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TAAS R EEHU (6-acetonyl-N-methyl-dihydro-
decarine, 3). arnottianamide (4). platydesmine
(5). 4-F 4 F-1-F HE-2-1 i il ( 4-methyoxy-N-
methylquinolin-2-one, 6). B-[(3-FF47E-1, 3- 4 F N
Fyfg H ] KN B H S B-[(3-methoxy-1, 3-
dioxopropyl) amino] methyl ester, 7). 3-O-BiZR 3L
ZJeR B8 [3-O-(E)-feruloyl quinic acid methyl
ester, 8] 2:-4', 4"-O- " F LR BHALEK (de-4', 4"-O-
dimethylepimagnolin , 9 ) . W R L M =& A
(zanthpodocarpin A, 10). 77H#{# B (biplanispin
B, 1. HH, &Y 1~4 KB EEme A Y ;
W) 5 F1 6 AW D oW 7 Rk
P A 10 F0 11 2k 1 R T IRNURER IR E
GOREF R AE T 2 ARSI 2% T8 I 4 T B 4
HICA 1 ASTRINR ST B PEER A& 11 D95k
G, ar AT B, AEW) T BRI,
HARUAEWEI A E R XD T4 2515 2
1 XFES5HR

Perkin-Elmer 341 JEJGAX (FH< R /RER A ] )
Bruker AM—300/600 A% HEILHRIEAL (A & e 4
F]); Finnigan MAT 95 &% Finnigan LCQ-Deca % it
TEAL (E[EFEJE MR 2 7] ) Ultimate 3000 % = 5508 AH
A (EE AT D PHl ROk AN
5C18-MS-II (250 mmX 10 mm, 5 pm); 200~300
TERMITEE IS H-TLC 3l B G AL T s
50 pm SAHAPEL ODS (HA YMC AHD; FiatH
B pat, i B — iR PR w2

VIR B2 T~ 2007 4F 9 HR AL AR, tith
I B 22 24 2 Bt 0 SRR 28 78 A 2R RS
FET AR Zanthoxylum planispinum Sieb. et Zucc.,
FHYIBRA (07092701) 778 H R RO K27 2455 e
KR 9T
2 RRSSE

PriEABOb Bz (17 kg Ky Ja I b PP e s U o5
W3k, BRI 24 he EEHNIETSUEM, WUEEZS,
PR ) 1.6 kgo F5 HIE ST 90% K- 1T
WG, WA BSIR B0 I T B ALY,
S S B A IR 189 g BEIR LA 354 g Al
IE TERESAL 159 go HUBSIR LWeAL (307 g) HEAT
FERCHECLE, FIA e (91 158 1257 13—
6:4—1: 150 1) BRREYEN, TLC W& IF43 3]
15 AN) Fr. 1~15. Fr. 9 &3 REIE . AR A
kAR HPLC 3 24&%) 1 (20 .0 mg). 2

(1.2g). 3 (9.8mg). 4 (7.5mg). 5 (10.0 mg). 6
(3.1mg). 7 (10.0 mg). 9 (18.0 mg). Fr. 10 it
JRAZIE SO ATt 2=l 46 HPLC 19304k &
Y8 (17.6mg). 10 (110.0 mg). 11 (21.2 mg).
3 KT

WA 1: B AR, 5 Dragendorff’s i
N 2B . ESI-MS m/z: 334 [M+H]", 701
CooHsNO4. "H-NMR (600 MHz, CDCls) 6: 7.27 (1H,
s, H-1), 8.72 (1H, s, H-4), 9.75 (1H, s, H-6), 7.61 (1H,
d, J = 8.7 Hz, H-9), 8.37 (1H, d, J = 8.7 Hz, H-10),
8.34 (1H, d, J = 8.4 Hz, H-11), 7.86 (1H, d, J = 8.4
Hz, H-12), 6.14 (2H, s, -OCH,0-), 4.06 (3H, s, -OCH3),
4.13 (3H, s, -OCH3); "“C-NMR (75 MHz, CDCl;)
104.6 (C-1), 146.8 (C-2), 148.7 (C-3), 101.6 (C-4),
128.4 (C-4a), 132.1 (C-4b), 146.7 (C-6), 120.2 (C-6a),
145.0 (C-7), 149.6 (C-8), 121.9 (C-9), 118.5 (C-10),
127.4 (C-10a), 120.0 (C-10b), 118.4 (C-11), 129.9
(C-12), 130.1 (C-12a), 102.4 (-OCH,0-), 62.1 (7-OCHs),
57.0 (8-OCH3). LA L% 55 scikdE — 5, s
ENAEY 1 R S0k

WaEY 2: B AR, 5 Dragendorff’s i
BN P . ESI-MS mi/z: 320 [M+H]", 273k
C1oH;3NO4. "H-NMR (300 MHz, DMSO-dg) &: 7.53
(1H, s, H-1), 8.54 (1H, s, H-4), 9.59 (1H, s, H-6), 7.60
(1H, J = 8.7 Hz, H-9), 8.47 (1H, J = 8.7 Hz, H-10),
8.52 (1H, d, J = 8.7 Hz, H-11), 7.97 (1H, d, J = 8.7
Hz, H-12), 6.23 (2H, s, -OCH,0-), 4.03 (3H, s,
7-OCH3), 10.15 (1H, s, 8-OH); "*C-NMR (75 MHz,
DMSO-ds) 6: 104.5 (C-1), 147.9 (C-2), 148.1 (C-3),
100.9 (C-4), 128.3 (C-4a), 138.6 (C-4b), 145.8 (C-6),
121.6 (C-6a), 142.1 (C-7), 147.5 (C-8), 123.6 (C-9),
118.6 (C-10), 126.4 (C-10a), 120.0 (C-10b), 118.6
(C-11), 127.0 (C-12), 129.1 (C-12a), 101.4 (-OCH,0-),
61.1 (7-OCHz). Lh F¥d 55 scmdiiE — 5, %
ENAY) 2 1R AEAIL .

a3 BEEER A, 5 Dragendorffs 7
SN S . ESI-MS m/z: 392 [M+H], 390 [M—
H . 7 7R CuHyNOs. 'H-NMR (300 MHz,
DMSO-dg) d: 7.38 (2H, s, H-1, 4), 4.97 (1H, m, H-6),
6.98 (1H, d, J= 9.0 Hz, H-9), 7.61 (1H, d, J= 9.0 Hz,
H-10), 7.83 (1H, d, J = 9.0 Hz, H-11), 7.57 (1H, d, J =
9.0 Hz, H-12), 3.93 (3H, s, 7-OCH3), 6.22 (2H, s,
-OCH,0-), 2.30 (2H, m, H-1'), 2.15 (3H, s, H-3"), 9.75
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(1H, s, 8-OH); "“C-NMR (75 MHz, DMSO-d;) §:
104.9 (C-1), 148.4 (C-2), 147.8 (C-3), 100.2 (C-4),
123.9 (C-4a), 138.8 (C-4b), 55.0 (C-6), 122.9 (C-6a),
150.5 (C-7), 144.6 (C-8), 116.7 (C-9), 119.7 (C-10),
131.0 (C-10a), 128.3 (C-10b), 120.4 (C-11), 124.5
(C-12), 127.2 (C-12a), 47.7 (C-1"), 207.3 (C-2"), 31.0
(C-3"), 101.9 (-OCH,0-), 60.8 (7-OCHs), 43.1 (N-
CHs). LA ¥ 5 ek — 80, e feam
3 Ky 6- TR JiE-N- F - — A1 R B A AR -

twEY 4: KA, 5 Dragendorff’s 7 &
N FAYE. 4> 72 CoH1oNOg. 'H-NMR (300 MHz,
CDCl3) 6: 7.16 (1H, s, H-1), 7.28 (1H, s, H-4), 8.24
(1H, s, -CHO), 6.61 (1H, d, J = 8.3 Hz, H-9), 6.88
(1H, d, J = 8.3 Hz, H-10), 7.80 (1H, d, J = 8.4 Hz,
H-11), 7.38 (1H, d, J = 8.4 Hz, H-12), 3.08 (3H, s,
N-CHs), 3.98, 4.00 (% 3H, s, 2X-OCHs), 6.16 (2H, s,
-OCH,0-); "“C-NMR (75 MHz, CDCly) J: 104.2
(C-1), 149.5 (C-2), 148.3 (C-3), 99.5 (C-4), 129.0
(C-4a), 135.8 (C-4b), 164.8 (C-6), 146.9 (C-6a), 136.0
(C-7), 152.3 (C-8), 104.6 (C-9), 127.6 (C-9), 118.8
(C-10a), 133.6 (C-10b), 127.6 (C-11), 125.3 (C-12),
131.5 (C-12a), 33.2 (N-CHs), 56.0 (-OCHj), 61.4
(-OCH3), 101.7 (-OCH,0-) o LA [ #0455 Skl 18—
O, A 4 arnottianamide .

& 5. JotasiikyY, 5 Dragendorff’s 7
SOV P . ESI-MS m/z: 260 [M+H], 258 [M—
H], 4> T CisH;7NO3. 'H-NMR (600 MHz, CDCl;)
. 4.66 (1H, dd, J = 8.4, 7.8 Hz, H-2), 3.58 (1H, m,
H-3a), 3.68 (1H, m, H-3b), 7.97 (1H, d, J = 8.4 Hz,
H-5), 7.29 (1H, dd, J = 7.8, 7.2 Hz, H-6), 7.55 (1H,
dd, J = 7.8, 7.2 Hz, H-7), 7.72 (1H, d, J = 7.8 Hz,
H-8), 1.29, 1.47 (% 3H, s, 2X-CHs), 4.25 (3H, s,
4-OCH;): "C-NMR (125 MHz, CDCl3) d: 86.7 (C-2),
29.2 (C-3), 101.8 (C-4a), 159.2 (C-4), 120.2 (C-5a),
122.3 (C-5), 123.7 (C-6), 130.0 (C-7), 126.8 (C-8),
147.3 (C-8a), 168.9 (C-1a), 71.7 (C-9), 24.6 (C-10),
26.4 (C-11), 58.5 (-OCH3). LA _E¥din 5 k4R IE—
HU, W% kS 5 M platydesmine.

EY 6: WiEMPIRY), 5 Dragendorff’s ik
FIRN B . 22138 € H;;NO,. 'H-NMR (300
MHz, CDCL) 8: 6.05 (1H, s, H-3), 7.98 (1H, d, J = 8.1
Hz, H-5), 7.23 (1H, t, J = 8.4 Hz, H-6), 7.59 (1H, t,
J =17.8 Hz, H-7), 7.34 (1H, d, J = 8.7 Hz, H-8), 3.69

(3H, s, N-CH3), 3.96 (3H, s, 4-OCHj); “C-NMR (75
MHz, CDCly) 8: 163.8 (C-2), 96.5 (C-3), 162.6 (C-4),
116.4 (C-4a), 123.3 (C-5), 121.6 (C-6), 131.2 (C-7),
1140 (C-8), 139.7 (C-8a), 29.4 (N-CH;), 55.8
(4-OCH3). LA_E%d 5 scmkaios — 80, d et
G 6 g 4-FARIE-1-FH -2V

a7 kY, d 'H-NMR, "C-NMR
A1 DEPT #EWi 14> 73l C14H;;NOs. 'H-NMR 7£
7.32 (5H, brs) NI BEACIKFIERE 5, PC-NMR
FIDEPT 4 o 140.2 (s), 2X 128.5 (d), 2X 126.1 (d)
A1 127.5 (d) a2k B R IR R A7 AE Clun B e
RRHB A, A 1 ANE R T15 "5 ou 8.07 (1H, d,
J=172Hz), 1 MRFENES ou5.47 (1H, ddd, J =
7.2,6.6,6.0 Hz) A1 2 N5 S, PC-NMR
bk T RIS 5 LA, I8 3 DMIREENE
5 (0c171.4,169.4,164.2) « 2 MHAEREMES (Oc
52.7,52.0)« 2 MIEHIEMIME S (9 40.0 F141.0) A
1 MRS S (¢ 49.7). 'H-"H COSY #1 HMBC
HEH LA YICAAAE B B Al C, Hiiis HMBC #H
X (B 1D #EM A B AL BRI C iR, Mim%e
G WINER D B-[(3-F A EE-1, 3-5IE )
Je ] PR HE . Peukert 250ME & AL B 4 1
BRI b, JE I o2 SR I R A TR R A
RN, AREUMEE T, ARSLE R R FAR I s
ARG, ETIRAR ), it 2D-NMR 5 H A%
WEEHR AT 7 H)8 . "H-NMR (300 MHz, CDCl;) 6:
7.32 (5H, brs, H-2~6), 5.47 (1H, ddd, J = 7.2, 6.6, 6.0
Hz, H-7), 8.07 (1H, d, J = 7.2 Hz, NH), 3.34 (2H, d,
J = 1.5 Hz, H-10), 2.96 (1H, dd, J = 15.6, 6.6 Hz,
H-13a), 2.86 (1H, dd, J = 15.6, 6.0 Hz, H-13b), 3.76,
3.63 (4% 3H, s, 2X-OCH3); C-NMR (75 MHz, CDCl)
5 1402 (C-1), 1285 (C-2, 6), 126.1 (C-3, 5), 127.5
(C-4), 49.7 (C-7), 164.2 (C-9), 41.0 (C-10), 169.4 (C-11),
40.0 (C-12), 171.4 (C-13), 52.7 (-OCHs), 52.0 (-OCH3).

1 &% 78 HMBC 18X E
Fig.1 Key HMBC correlation of compound 7
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b &Y 8: TEIRY) . ESI-MS m/z: 405 [M+
Na]", 381 [M—H], %> 72X C15H,,00. 'H-NMR (300
MHz, CD;COCD3) d: 1.95~2.31 (4H, m, H-2, 6),
5.38 (1H, m, H-3), 4.08 (1H, m, H-4), 4.32 (1H, m,
H-5), 3.93 (3H, s, -OCH3), 3.69 (3H, s, -OCHj3), 7.34
(1H, brs, H-2"), 7.14 (1H, d, J = 8.7 Hz, H-5'), 6.87
(1H, d, J = 8.7 Hz, H-6'), 7.59 (1H, d, J = 16.0 Hz,
H-7"), 6.36 (1H, d, J = 16.0 Hz, H-8); *C-NMR (75
MHz, CD;COCDs) 6: 75.3 (C-1), 37.3 (C-2), 72.5
(C-3), 70.8 (C-4), 70.2 (C-5), 38.1 (C-6), 173.8 (C-7),
51.9 (C-8), 126.7 (C-1'), 110.6 (C-2'), 148.1 (C-3"),
149.5 (C-4'), 115.4 (C-5), 123.3 (C-6'), 145.2 (C-7"),
115.3 (C-8"), 166.4 (C-9"), 55.7 (C-10"). LA %Y
SCHRARE 8, e A 8 N 3-O-F B
%2 Je R H S .

A 9: AR R 4> T3 CoHpu07. 'H-NMR
(300 MHz, CDCls) &: 3.32 (1H, m, H-1), 4.86 (1H, d,

J=5.1 Hz, H-2), 4.13 (1H, d, J = 9.2 Hz, H-4a), 3.85
(1H, m, H-4b), 2.91 (1H, m, H-5), 4.44 (1H, d, J=7.2
Hz, H-6), 3.32 (1H, m, H»-8a), 3.85 (1H, m H,-8b),
6.83~6.91 (3H, m, H-2", 5', 6"), 6.59 (2H, s, H-2",
6"), 3.90 (9H, s, 3X-OCHs); “C-NMR (75 MHz,
CDCLy) &: 50.4 (C-1), 82.4 (C-2), 71.2 (C-4), 54.6
(C-5), 87.9 (C-6), 69.8 (C-8), 129.7 (C-1'), 108.7
(C-2'), 147.0 (C-3'), 145.6 (C-4'), 114.5 (C-5"), 119.4
(C-6'), 133.2 (C-1"), 102.5 (C-2"), 147.2 (C-3"), 133.9
(C-4"), 147.2 (C-5"), 102.5 (C-6"), 56.1 (-OCHs), 56.6
(2X-OCHs). Lh_E¥ois 5 3cikapaE —s", Wke
B 9 Jyde-a, 4m-0- IR BEFERE,

WEY 10 AEKEK. [o]h —263.3° (c 04,
CHCly). EI-MS m/z: 402, 356, 149; HR-ESI-MS [M+
Na]” 781.249 7 ({151H 781.247 2, C4/Hyp0O14Na),
HeWr 2> 7304 CyHpOrs. "H-NMR (600 MHz,
CDCls) Fl C-NMR (125 MHz, CDCly) $#s W.% 1

F1 L5 107011 89 A #4580 '"H-NMR 1 “C-NMR i
Table 1 'H-NMR and *C-NMR data of part A of compounds 10 and 11

e 10 1
S Sc S Se
1 2.85 (1H, m) 54.5 (d) 3.08 (1H, m) 54.4 (d)
2 438 (1H, d, J = 6.6 Hz) 87.6 (d) 475 (1H, d, J = 5.4 Hz) 85.6 (d)
4 3.18 (1H, m), 3.80 (1H, m) 69.5 (t) 4.20 (1H, m), 3.86 (1H, m) 71.5 (1)
5 3.31 (1H, m) 49.7 (d) 3.08 (1H, m) 54.3 (d)
6 4.83 (1H, d, J = 6.0 Hz) 81.8 (d) 475 (1H, d, J = 5.4 Hz) 85.6 (d)
8 4.10 (1H, m), 3.81 (1H, m) 71.0 (t) 4.20 (1H, m), 3.86 (1H, m) 72.0 (t)
9 — 134.8 (s) — 134.8 (s)
10 6.74~6.84 (1H, m) 106.5 (d) 6.78~6.93 (1H, m) 106.4 (d)
11 — 147.2 (s) — 147.1 (s)
12 — 148.5 (s) — 148.5 (s)
13 6.74~6.84 (1H, m) 108.1 (d) 6.78~6.93 (1H, m) 108.2 (d)
14 6.74~6.84 (1H, m) 119.5 (d) 6.78~6.93 (1H, m) 119.3 (d)
15 — 137.2 (s) — 139.8 (s)
16 6.96 (1H, brs) 109.8 (d) 6.78~6.93 (1H, m) 109.8 (d)
17 — 152.8 (s) — 152.9 (s)
18 — 140.7 (s) — 141.4 (s)
19 7.15 (1H, d, J = 7.8 Hz) 124.0 (d) 7.20 (1H, d, J = 8.1 Hz) 124.0 (d)
20 6.74~6.84 (1H, m) 117.7 (d) 6.78~6.93 (1H, m) 118.0 (d)
-OCH,0- 5.92 (2H, s) 101.0 (t) 5.97 (2H, s) 101.1 (t)
-OCH; 3.80 3H, 5) 54.5(q) 3.80 (3H, s) 55.6(q)
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FE 2, 445 2D-NMR [R5t I 5 Scikaria! > st
YA 10 ARRTEREE A, 45k LK 2.
& 11: AR K. [a]; —173° (¢ 0.745,
CHCL3), HR-ESI-MS &r thifEsr 13 UI8h M+
Na]” 781.248 7 (V151K 781.247 2, C4H4014Na),
HEWTH 7308 CyHaOne 3 P& R G 11
410 [5ERE, EREE A 10 AT 11 [ TH-NMR
(600 MHz, CDCls) 1 >C-NMR (125 MHz, CDCls)
Kol , RELE Y NMR S e, s

C-5 Fl C-6 f A A ¥ 73l In Ak % 8, fi s ok 6 71.5,
54.3 fi1 85.6, [Ai H-2 55 H-6 P55 N HE K 5
S5 WIAE 0 475 (1H, d, J = 4.5 Hz) A14.75
(1H, d, J = 4.5 Hz), 0 HRELIE DY S FA A i
FRIIEE S, U S 11 1 C-6 IR ELIA] 10 1)
AH, ROESY AHIGUESE Eik#HEWT, ROESY % W~
H-2B F1 H-6p 4355 H-8p A1 H-4p A%, H-la
1 H-50 435 5 H-4a 5 H-8a FAHIC, DL EEHER
B, 3L C-2 F1C-6 (MR T e B tED 11

ZESAE A ERSr, B 10 1) C-4, C-5 fl C-6 1L
LiFE4y 5 6 69.5,49.7 F1 81.8, AL 11 (1) C-4,

[ 10 2 1A RAME, A MSE B HZ
BB PC-NMR RS, K A 5

&2 &YW 107011 89 B 58 'TH-NMR #1 “C-NMR §9%#7
Table 2 '"H-NMR and *C-NMR data of part B of compounds 10 and 11

10 11
s
oy dc N dc

I 3.42 (1H, m) 48.7 (d) 3.38 (1H, m) 48.7 (d)

2 4.60 (1H, dd, J = 6.0, 2.4 Hz) 84.5 (d) 4.66 (1H, dd, J = 8.2, 2.5 Hz) 84.6 (d)

4 4.15 (1H, dd, J = 9.0, 7.2 Hz) 72.4 (1) 4.13 (1H, m) 72.4 (1)

3.68 (1H, dd, J = 9.6, 6.0 Hz) 3.71 (1H, dd, J = 8.7, 6.6 Hz)

5 3.18 (1H, m) 545 (d) 3.23 (1H, m) 542 (d)

6 470 (1H, d, J = 5.4 Hz) 84.2 (d) 475 (1H, d, J = 4.5 Hz) 84.2 (d)

8 4.06 (1H, m), 3.80 (1H, m) 723 (1) 4.13 (1H, m), 3.86 (1H, m) 723 (1)

o 3.23 (1H, dd, J = 10.2, 3.0 Hz) 52.0 (d) 331(1H,dd,J=102,3.0Hz)  51.9(d)
10 434 (1H, dd, J = 10.2, 6.6 Hz) 73.0 (d) 438 (1H, m) 73.0 (d)
1 — 105.1 (s) — 105.2 (s)
12" — 167.6 (s) — 167.6 (s)
13" 5.51 (1H, s) 102.9 (d) 5.54 (1H, ) 102.9 (d)
14 — 195.9 (s) — 195.9 (s)
15 — 133.3 (s) — 133.3 (s)
16’ 6.88 (1H, d,J = 1.8 Hz) 109.2 (d) 6.74~6.84 (1H, m) 109.2 (d)
17 — 147.9 (s) — 148.0 (s)
18’ — 149.1 (s) — 149.1 (s)
19" 6.74~6.84 (1H, m) 110.9 (d) 6.74~6.84 (1H, m) 110.9 (d)
20 6.74~6.84 (1H, m) 118.2 (d) 6.74~6.84 (1H, m) 118.2 (d)
-OCH,O- 5.42 (1H, s), 5.14 (1H, s) 100.8 (1) 547 (1H, s) 5.23 (1H, ) 100.8 (1)
-OCH; 3.85 (3H, ) 55.9 (q) 3.91 3H, s) 55.9 (q)
-OCH; 3.83 (3H, ) 55.7 (q) 3.89 (3H, s) 55.6 (q)
10-OH 3.85(1H, d, J = 6.6 Hz) —
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Fig.2 Structures of compounds 10 and 11
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