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Chemical constituents of amides from Zanthoxylum planispinum

SU Guang-yao, WANG Kui-wu
School of Food Science and Biotechnology, Zhejiang Gongshang University, Hangzhou 310018, China

Abstract: Objective To study the chemical constituents of Zanthoxylum planispinum. Methods The compounds were isolated and
purified by repeated silica gel column chromatography, Sephadex LH-20 gel column chromatography, and preparative HPLC. Their
chemical structures were identified on the basis of physico-chemical properties and spectral analysis. Results Seven amides were
isolated and elucidated as (2E, 7E, 9E)-N-isobutyl-6,11-dioxo-2,7,9-dodecatrienamide (1), armatamide (2), pellitorine (3), lanyuamide
I (4), tetrahydro-bungeanool (5), hydroxy-y-isosanshool (6), and dihydrobungeanool (7). Conclusion Compound 1 is a new

unsaturated alkylamide named planispinamide, and compounds 2—7 are obtained from this plant for the first time.
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PIHHU Zanthoxylum planispinum Sieb. et Zucc.
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2217); Bruker AVANCE III 500 B HEIEHRAY (1
[ 47 & 55./A 7] ); Thermo LCQ FLEET %Y 15 % Jiii it
1 (CREFEBRRMRBHL AR ); Waters Sparatons
Module 2695 & RGRAR A EAL (GEEREFHAF]D;
JAI LC-9103 il % 8 my oA (o3l CH A3 #r Tolk
PR 44t); JAIGEL ODS-BP-30 #i] £ (a4 (250
mmX30 mm, 10 um); Shimadzu UV-2550 454}k
FEREAL (HA i34 F]); Nicolet 380 FILT AN REL
(S EFHJE T ST D 5 GFosy i 20 2 i e AR
GRS RARAFD; HHEEAER
B THR/AFD; Sephadex LH-20 (3 [HykI
P 23w )5 WA i R A i all, HodialsR) e 45
Hrati

VI B )78 EAR R Mg, o
W VLK 5 52 ok 2% %8 58 AT L Zanthoxylum
planispinum Sieb. et Zucc., FrA (ZP20120901) {RAF
TEWL LR K25 AR TG VR S T RS0 a8
2 ERESE

YA 10 kg THRER T, FH 95% W EE =00 T
IR 3 K, FHR30L, REUKESHER, &
TVE 3% 78 RAXRUR IR 4, IR 7], 13 2R B 24 360 g,
FRE ST 2 LKA, 2 BRIk, x5
R A EE . BERR OlG. IF TREAE 3 Wk, B E
SYIE, STEAENAE, TR SRR e 2 R4,
[FISCE R, 2 45 B T BEFRAE I (58 @) BRI
CHEAHAEEY) (140 g) FIIE T EEMZERY) (67 g).

Fits 2 £ T AH AE B 1 R i b €% (100~200
B 78, WRIKHAMEE-BEIR OBE (10 204 91 1,
8:2.5:5.2:8.1:10.0:10) BEEFM, TLC
KA 9 5330 10 A4Sy Fr. 1~10. Fr. 6 320
FIEERAEE (200~300 H) 2085, WU A iEE-
BERR 2 (703, 515030 7) BEEEVER, TLC K
MEIHEHE 3 AN Fr. 6-1~6-3, 5 5F
Sephadex LH-20 #E4fift. (FEE-=&FHi1: 1), il
Y B (FEE-K 6 © 4), 5FMLEY 1 (9 mg).
2 (15mg). 3 (5mg). 4 (7mg). Fr. 8 #—LCH
FERE AT E (200~300 HO 4785, KUK A k-
BERR 20 (307,218, 1:9) BB, TLC K
MEIEE133) 3 NS Fr. 8-1~8-3, 43 5iIF F 1] 4%
WA B (FFEE-K 40 6) B8k 5 (6 mg). 6
(5mg). 7 (7Tmg),
3 HMETE

a 12 TEHRY, UV (am): 219,

281; A FHEAILENAEME (219 nm) 5
3 (281 nm). IRver (em™): 3300, 2 961, 1707,
1 670, 1628, 1551, 1516, 1465, 1 400, 1 270, 1 160,
1126,980; TRpTHEEEML (3300cm ). B
% (1707, 1 670, 1 628 cm ') HR-ESI-MS m/z:
278.176 2 [M~+H] (i 518 278.175 1, C1sHpNO; ),
e T3 RA CisHNOs, AMAIEN 6. 'H-NMR
A1 BC-NMR ¥ W2 1.

'H-NMR i (% 1) FERDTHEH 3 AH
FpIEEETE S 008 6y 233 (3H, s), 0.91 (3H,
s), 0.89 (3H, s); 3 NMEHEAIEFEZ7 AN oy
2.50 (2H, m), 2.75 (2H, t, J= 6.5 Hz), 3.12 QH, t, J =
6.5 Hz); oy 5.81 (1H, d, J = 15.3 Hz), 6.78 (1H, m),
6.47 (1H, d, J = 6.5 Hz), 7.18 (1H, m), 7.11 (1H, m),
6.44 (1H, d, J= 8.3 Hz) N 3 Xt FEE F15 5
A 1 MR REEE TS5 ou 1.77 (1H, m) F1 14
EEER 55 on 5.63 (1H, brs).

PC-NMR i (% 1) 454 DEPT i[5 1+
A 34 CHs. 3 MM CHy,. 7 CH (345 3 %t
B ED 3 AR T, BT TR EH 23 4
SETFA 1 ANRET, BN EE 1A
#£1 1£&%1 5 "H-NMR (125 MHz, CDCl;) #1 *C-NMR
(500 MHz, CDCl;) #iE
Table 1 'H-NMR (125 MHz, CDCl;) and “*C-NMR (500
MHz, CDCI;) of compound 1

{31 e O

1 165.7,s

2 124.8,d 5.81 (1H, d, J=15.3 Hz)
3 142.2,d 6.78 (1H, m)

4 25.9,t 2.50 (2H, m)

5 39.4,t 2.75 (2H,t,J = 6.5 Hz)
6 198.0, s

7 135.6,d 6.47 (1H, d, J= 6.5 Hz)
8 139.5,d 7.18 (1H, m)

9 139.2,d 7.11 (1H, m)

10 137.0,d 6.44 (1H, d, J= 8.3 Hz)
11 1977, s

12 27.9,q 2.33(3H,s)

Iy 46.9,t 3.12 (2H,t,J = 6.5 Hz)
2! 28.5,d 1.77 (1H, m)

3 20.1,q 0.91 (3H, s)

4 20.1,q 0.89 (3H, s)

-NH — 5.63 (1H, brs)
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etk Bk h BRI ARAE 3 M IREEINE S AE
S¢c 165.7 (C-1), 198.0 (C-6), 197.7 (C-11); ¢ 165.7
(C-1) HBEME T M EmHALFE, Pxie 5 &
W, HEMNZAL A0 AN R G T k% o 4% H NMR
S kiR EYI R, KBtk aw 1 5
(2E,7E,9E)-N-(2-hydroxy-2-methylpropyl)-6,11-dioxo-
2,7,9-dodecatrienamide '] NMR £#EFHALL, $E7m P35
AAIFERE SR, J& 1 MIRERET 14
o HE—D HBEIEPIE T2, (a1 T
T 1A O JRT, HATHEW LA 1 &SR TH
T (2E,7E,9E)-N-(2-hydroxy-2-methylpropyl)-6,11-
dioxo-2,7,9-dodecatrienamide 7E C-2"fif_F ¥ 4L.

7£ HMBC K3 (B 1), H-4 (0y 2.50), H-5 (Jy
2.75), H-7 (6y 6.47), H-8 (o 7.180) 5 C-6 (6¢198.0)
A5 H-9 (0y 7.11), H-10 (O 6.44), H-12(0y 2.33) 5
C-11 (d¢c 197.7) #5%; H-2 (dy 5.81), H-3 (dy 6.78),
H-1' (0y 3.12) 5 C-1 (0c 165.7) 3%, F£HI C-6 M
C-11 ZMFREE, C-1 & EBUREMERE. i
'H-'"H cOSY i, H-1' (dy 3.12) 5 H-N (6 5.63)
G R C-1U B IZIEAHIE . H-1' (0 3.12), H-3'
(0 0.91), H-4' (65 0.89) 5 H-2" (65 1.77) #H3%; *
B C-1', C-3", C-4'5 C-2"#Hi% . H-2 (dyy 5.81), H-3 (Jn
6.78), H-4 (6y 2.50), H-5 (0y 2.75) iX 4 NEJRE T
AR, FH C-2, C-3, C-4, C-5MEML. H-7
(0 6.47), H-8 (oy 7.180), H-9 (dy 7.11), H-10 (dy
6.44) X 4 MR FKIRAESE, KB C-7, C-8, C-9,
C-10 ML . 25 EATR, EW 1 NAEAIRD;
WRE R, “5H % €N (2E,TE.9E)-N-isobutyl-6,11-
dioxo-2,7,9-dodecatrien-amide, £/ R AN 1 ML S
Y, mdoNTTHRE, A 1.
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(0] , (0]
WN&%AF
8
12 10 . 4 2 H o
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B 1 *&® 1 EHWMEZE 'H-'"H COSY (—) &
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Fig. 1 Structure and key 'H-'H COSY (==) and HMBC
(/X)) correlations of compound 1

ESI-MS m/z: 348 [M+Na]". 'H-NMR (500 MHz,
CDCly) 6: 2.81 (2H, t, J = 6.8 Hz, H-7'), 3.59 (2H, t,
J = 6.8 Hz, H-8"), 3.81 (3H, s, OCH3), 5.98 (2H, s,
OCH,0), 6.19 (1H, d, J = 15.1 Hz, H-8), 6.80~6.92
(4H, m, Ar-H), 6.98~7.16 (2H, m, Ar-H), 7.49 (1H, d,
J =15.1 Hz, H-7); C-NMR (125 MHz, CDCl;) ¢:
130.9 (C-1), 108.9 (C-2), 148.9 (C-3), 147.8 (C-4),
110.7 (C-5), 124.2 (C-6), 141.4 (C-7), 129.1 (C-8),
165.6 (C-9), 128.3 (C-1"), 108.2 (C-2'), 107.0 (C-3'),
152.8 (C-4'), 111.6 (C-5), 121.8 (C-6), 35.1 (C-7"),
40.8 (C-8'), 55.4 (3-OCH,0-4), 101.36 (4-OCH3). LA
¥R S ks %Y, WS e aEw 2 oA
armatamide.

&Y 3: FEMRY), ESI-MS m/z: 223 [M+
Na]*. 'H-NMR (500 MHz, CDCl;) 6: 0.86 (3H, s,
H-10), 0.88 (6H, s, H-3', 4'), 1.30 (6H, brs, H-7~9),
1.78 (1H, m, H-2'), 2.16 (2H, q, J = 14.4, 7.2 Hz,
H-6), 3.08 (2H, t, J = 6.6 Hz, H-1"), 5.97 (1H, d, J =
15.1 Hz, H-2), 6.08 (1H, dt, J = 15.0, 6.8 Hz, H-5),
6.18 (1H, dd, J = 15.2, 10.9 Hz, H-4), 7.12 (1H, dd,
J=15.1,10.8 Hz, H-3), 7.31 (1H, brs, NH); C-NMR
(125 MHz, CDCl;) d: 166.6 (C-1), 124.1 (C-2), 142.4
(C-3), 129.7 (C-4), 140.6 (C-5), 33.5 (C-6), 30.3
(C-7), 32.5 (C-8), 23.3 (C-9), 14.3 (C-10), 47.3 (C-1"),
29.6 (C-2'), 20.5 (C-3"), 20.5 (C-4"). LA E%dE 50k
il 5", WA 3 A4 pellitorine .

& 4: TEEOMIRYD, ESI-MS m/z: 316 [M+
Na]*. 'H-NMR (500 MHz, CDCly) 6: 0.87 (3H, s,
H-14), 0.89 (6H, s, H-3', 4'), 1.29 (6H, brs, H-11, 12,
13), 1.57 (1H, m, H-10), 1.79 (1H, m, H-2"), 2.38 (1H,
t,J=6.7 Hz, H-9), 2.41 (2H, q, J = 14.9, 7.0 Hz, H-6),
2.52 (2H, t, J = 6.9 Hz, H-7), 3.15 (2H, t, J = 6.7 Hz,
H-1'), 5.87 (1H, d, J = 14.8 Hz, H-2), 6.07 (1H, dt, J =
15.1, 6.9 Hz, H-5), 6.17 (1H, dd, J = 15.1, 10.8 Hz,
H-4), 7.13 (1H, dd, J = 15.0, 10.8 Hz, H-3), 7.29 (1H,
brs, NH); *C-NMR (125 MHz, CDCL) J: 166.5 (C-1),
123.9 (C-2), 142.2 (C-3), 129.5 (C-4), 140.7 (C-5),
24.1 (C-6), 41.3 (C-7), 209.1 (C-8), 42.9 (C-9), 29.0
(C-10), 27.1 (C-11), 31.5 (C-12), 22.6 (C-13), 14.1
(C-14), 47.1 (C-1"), 29.2 (C-2'), 20.3 (C-3"), 20.3
(C-4") LA %t 5 cmkioE — s, etk &
4 7y lanyuamide 1.

a5 FEMRY), ESI-MS m/z: 318 [M+
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Na]". '"H-NMR (500 MHz, CDCls) &: 0.87 (3H, s,
H-14), 1.21 (6H, s, H-3', 4'), 1.25 (12H, brs, H-8, 9,
10, 11, 12, 13), 1.39 (1H, m, H-7), 2.14 (2H, q, J =
14.1, 7.2 Hz, H-6), 3.35 (2H, d, J = 5.8 Hz, H-1"), 5.87
(1H, d, J = 15.3 Hz, H-2), 6.08 (1H, dt, J = 15.0, 6.6
Hz, H-5), 6.16 (1H, dd, J = 15.2, 10.1 Hz, H-4), 7.18
(1H, dd, J=15.1, 10.1 Hz, H-3), 7.29 (1H, brs, NH);
BC-NMR (125 MHz, CDCL) &: 167.7 (C-1), 121.6
(C-2), 142.3 (C-3), 128.5 (C-4), 143.9 (C-5), 33.1
(C-6), 29.0 (C-7), 29.3 (C-8), 29.4 (C-9), 29.5 (C-10),
29.6 (C-11), 32.1 (C-12), 22.8 (C-13), 14.1 (C-14),
50.9 (C-1"), 71.2 (C-2"), 27.5 (C-3"), 27.5 (C-4"). LL_L
B 5 oScwkakiE -5, WS ELAEw s oA
tetrahydrobungeanool

&Y 6: FEERY, ESI-MS m/z: 312 [M+
Na]". 'H-NMR (500 MHz, CDCl;) d: 1.22 (6H, s,
H-3', 4'), 1.78 (3H, s, H-14), 2.25 (4H, m, H-6, 7),
3.36 (2H, d, J = 5.8 Hz, H-1'), 5.49 (1H, dd, J = 15.3,
6.8 Hz, H-13), 5.80 (1H, d, J = 15.1 Hz, H-2), 6.04~
6.12 (5H, m, H-5, 9, 10, 11, 12), 6.17 (1H, dd, J =
15.2, 10.8 Hz, H-4), 7.18 (1H, dd, J = 15.2, 10.8 Hz,
H-3), 7.30 (1H, brs, NH); "“C-NMR (125 MHz,
CDCl3) d: 167.6 (C-1), 121.6 (C-2), 142.1 (C-3), 128.7
(C-4), 142.7 (C-5), 33.0 (C-6), 32.3 (C-7), 132.6
(C-8), 131.5 (C-9), 131.4 (C-10), 130.3 (C-11), 131.9
(C-12), 129.5 (C-13), 18.5 (C-14), 50.7 (C-1"), 712
(C-2"), 27.5 (C-3"), 27.5 (C-4"). LA 335 5 CHRIRE
—3B % EE Y 6 4 hydroxy-y-isosanshool .

& 7. TAMARY), ESI-MS m/z: 316 [M+
Na]*. 'H-NMR (500 MHz, CDCl;) &: 0.88 (3H, s,
H-14), 123 (6H, s, H-3', 4'), 1.25~1.35 (6H, m,
H-11, 12, 13), 2.01 (2H, m, H-10), 2.15~2.20 (4H, m,
H-6, 7), 3.35 (2H, d, J = 5.8 Hz, H-1'), 5.30~5.39
(2H, m, H-8, 9), 5.79 (1H, d, J = 15.1 Hz, H-2), 5.80
(1H, d, J = 15.1 Hz, H-2), 6.11 (1H, dd, J = 15.2, 6.8
Hz, H-5), 6.15 (1H, dd, J = 15.2, 10.6 Hz, H-4), 7.20
(1H, dd, J = 15.0, 10.5 Hz, H-3), 7.28 (1H, brs, NH);

BC-NMR (125 MHz, CDCly) d: 167.5 (C-1), 121.5
(C-2), 142.0 (C-3), 128.6 (C-4), 142.7 (C-5), 33.0
(C-6), 26.7 (C-7), 128.5 (C-8), 131.3 (C-9), 27.6
(C-10), 29.5 (C-11), 31.7 (C-12), 22.7 (C-13), 14.2
(C-14), 50.6 (C-1'), 71.1 (C-2'), 27.4 (C-3"), 27.4
(C-4')o LA 3 5 scikioE —5, # et iy
7 > dihydrobungeanool .
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