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Chemical Constituents from Barks of Zanthoxylum myriacanthum var. pubescens
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Abstract: The chemical constituents of Zanthoxylum myriacanthum var. pubescens collected at Mengwang Jinghong Yun—
nan China were isolated by column chromatography on silica gel MCI and Sephadex LH20 and identified by chemical
and spectral analyses. Seventeen compounds were finally isolated and purified from barks of Z. myriacanthum var. pu—
bescens. Their structures were elucidated as 1-bromo-7-methylH 75) -nonadecane (1) 1-0-8-D-glucopyranosyl 2S 3R
4FE 8E) 2- ( 2-hydroxyhexadecanoyl) amido— 4 8-octadecadiened 3-diol (2) machilusmarin (3) dibutylphthalate
(4) salicylic acid (5) p-hydroxybenic acid (6) adenosine (7) alhagidin (8) quercetin3-O-a-1.~arabinopyranoside
(9) hesperidin ( hesperetin7-O-rutinoside) (10) rhoifoline B ( 11) zanthoxyline dimethoxy derivative ( 12) N-niti—
dine (13) nitidine ( 14) sitosterol ( 15) stigmasterol ( 16) daucosterol ( 17) . Compounds 114 were obtained from
this plant for the first time. Compounds 1 3 8 10 12 were obtained from this genus for the first time.
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canthum var. pubescens Huang ( Huang) o
1400 m e
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. (25 3R 4E 8E) 2- (2- ) 4 8-
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ative( 12) N- (13) . (14) .B- MCI Sephadex LH20 8
(15) . (16) . (17) . (20 mg) ; C3 MCI Sephadex LH=20
1~14 1.3, 9(2 mg) .10( 20 mg)
8.10.12
3
1
1 Cy H,, Br;
XTRCH ? EI-MS m/z361 M *;'H NMR ( CDCl, (00 MHz) &
Bruker AV-400 DRX-500  Avance-600 341 (2H t J=6.6 Hz H4) 1.69 (2H m J=7.8
™S P EIMS - Waters ;) 1.56 (1H m H7) 1.29 (18H m H3
AutoSpecPremier P776 © 1148) 1.25 (8H m H4 5 9 10) 1.07 (4H m
(200 ~300 ) (CF= 16 8) 0.88 (3H t J=6.6 Hz HH9) 0.84 (3H
254) Ml d J=6.0 Hz 7-CH,) ; “C NMR ( CDCI, 150 MHz)
: GE Healthcare 37.1(C46 8) 33.7 (C4) 33.2 (CF) 32.8 (C-
Sephadex LH20 o

( Z. myriacanthum var. pubescens)

2014 8

2
18 kgo 90%
3 .
2499 g, 2300 g
3 15 ¢
473 ¢ 975 g.
. (200 ~ 300
) - (Vv /V =100:0.50:1.20
t1.10:1.8:1.4: 1.1:1) Bl ~ B7
; Bl MCI Sephadex
LH20 1(6 mg) 15( 12 mg) .16( 40
mg) ; B2 MCI  Sephadex LH20
3(15 mg) 11(5 mg) .12(45 mg) ;
B3 MCI  Sephadex LH20

4(2 mg) .5(8 mg) .6(6 mg) .17(35
mg) ; B4 MCI  Sephadex LH20
2(20 mg) 13(5 mg) .14( 10 mg) ;
BS MCI  Sephadex LH20
7(8 mg) .10( 30 mg) ; B6
MCI  Sephadex LH20
8(20 mg)
30% +60% +90% ~100% /
(C1~cC4);C2

2) 32.0 (CH7) 30.2 (C46) 30.1 (CH0) 29.7
(Cd1 CH5) 29.4 (C4) 27.1 (C3) 26.7 (CS

9) 22.7 (C48) 19.8 (7-CH;) 14.2 (CH9) .
5
1
(S)T- 1-bromo—7 -methyl-
(7S) nonadecane .
2 mp. 139 ~ 197 C;

: C,o Hys ON; EIMS m/z 713 M *;'H NMR
( DMSO-d, 600 MHz) §3.79 (2H dd J=6.6 10.8
Hz H4) 4.77 (1H m H2) 4.79 (1H m H-33)
5.60 (1H dd J=5.4 13.8Hz H4) 5.35 (1H dt
J=5.413.2 Hz HS5) 4.52 (1H dd J=5.4 11.4
Hz H27) 0.85(6H t J=7.2 Hz 2 xCH,) 4.91
(1H d J=7.8Hz H4") 4.07 (1H t J=7.8Hz H-
2" 4.29 (1H m H3") 4.30 (1H m H4") 3.83
(IH m H5") 4.36 (2H dd J=6.6 9.6Hz H-
6") 7.52 (1H d J=9.6Hz NH) 5.34 (2H m H-
8 9);"”C NMR ( DMSO-d, 150 MHz) & 173.8 ( C-
1) 130.3 (C5) 129.9 (C4) 129.7 (C8) 129.4
(C9) 103.5 (C4") 76.9 (C3") 76.5 ( C5")
74.1 (C3) 73.5 (C2") 70.9 (C€4) 70.5 (C-
27) 70.0 (C4") 61.0 (C-6") 53.9 (C2) 34.4
(C37) 32.4 (Csu) 32.1 (CH) 31.3 (CH0)
31.3~22.1 (C4745° 1247) 25.6 (C41) 14.0
(C46” 18) . ¥

2 1-08D- «2S 3R 4E

8E) 2-(2- ) 4 8-

4 3- { 1-0-8-D-glucopyranosyl{ 2S 3R 4E
8FE) 2- (2-hydroxyhexadecanoyl) amido— 4 8-octa—
decadiene- 3-diol} o
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3 Cy H,, 0,; EI-
MS m/z568 M *;'H NMR ( DMSO-d, 600 MHz) &
9.75 (1H s 6-OH 6-OH) 6.96 (1H d J =3.0
Hz HF 7°) 8.44 (1H d J=2.4 Hz HS) 3.47
(2Hd J=7.2 Hz H9 9°) 5.06 (I1Ht J=6.6
Hz H44 14°) 5.31 (1H t J=7.2 Hz H40 10°)
2.05 (2H m H42 12°) 2.07 (2H m H43 13
1.53 (3H s H46 16°) 1.59 (3H s HA8 18
1.73 (3H s H47 17°) ;" C NMR ( DMSO-d, 150
MHz) & 157.8 (C4 1°) 153.8 (C6 6°) 143.6
(C8a 8a’) 136.8 (C41 117) 130.9 (C45 159)
129.5 (C8 8°) 126.0 ( C4a 4a”) 124.0 ( C44
14) 121.0 (CF 77) 120.2 ( C40 10°) 116.3
(C33°) 109.9 (C5 579 39.1(C42 127) 27.5
(C9 97 26.1(C43 137) 25.5(C48 18°) 17.6
(C46 16°) 16.0 (C47 177). 7
3  machilusmarin,
4 mp. 35 C; C
H,,0,; EIMS m/z278 M *;'H NMR ( CH,0D 600
MHz) & 7.70 (2H dd J =3.6 6.0 Hz H3 6 )
7.60 (2H dd J=3.6 6.0 Hz H4 5) 4.27 (4H t
J=6.6 Hz H8 8°) 1.70 (4H m J=6.6 Hz H9
9) 1.44 (4H m J =7.2 Hz H40 10°) 0.98
(6H t J=7.2 Hz 11 11°);"C NMR ( CH,0D 150
MHz) 6§ 169.3 ( CF 7°) 133.6 (C4d 2) 132.4
(C45) 129.9(C3 6) 66.7 (C8 8) 31.7 (C-
9 99 20.3 (C40 107) 14.1 (CAl 117).
§ 4

)
)

( dibutylphthalate)
5 ( ) mp. 159 C;
C,H,0;; EI-MS m/z 138 M *;'H NMR
(MeOD 600 MHz) §7.85 (1H dd J=7.8 1.8 Hz
H-6) 7.44 (1H t J=7.8 Hz H4) 6.91 (1H d J
=9.6 Hz H3) 6.87 (1H t J=8.4 Hz HS5);"C
NMR ( MeOD 150 MHz) & 173.7 ( C9) 163.2 (C-
2) 136.5 (C4) 131.5 (C+6) 120.0 (C5) 118.1
(C3) 114.2 (C4) . ’
5 ( salicylic acid)
6 ( ) mp. 213 ~217 C;
C,H,0,; EI-MS m/z 138 M *;'H NMR
( Acetone 600 MHz) §7.91 (2H d J=8.4 Hz H2
6) 6.91 (2H d J=8.4 Hz H3 5);"”C NMR ( Ac-
etone 150 MHz) 6 167.5 (CF ) 162.4 ( C4)
132.7 (C2 6) 122.7 (C4) 115.8 (C3 5).

10 6
( p-hydroxybenic acid)
7 mp. 233 ~235 °C;
C, H,; O,Ng; EI-MS m/z 267 M *;'H NMR
( MeOD 600 MHz) §8.30 (1H s H-8) 8.17 (1H
s H2) 5.96 (1H d J=6.0 Hz H4") 4.73 (1H
t J=6.0 Hz H2") 4.31 (1H dd J=4.8 2.4 Hz
H3°) 4.16 (1H dd J=4.2 2.4 Hz H4") 3.87
(1H dd J=13.6 2.4 Hz 5-OH) 3.73 (1H dd J
=13.6 2.4 Hz HS) ; ”C NMR ( MeOD 150 MHz) &
156.2 (C-6) 152.1 (C2) 148.6 (C4) 140.6 (C-
8) 120.2 (C5) 89.9 (Cd") 89.9 (C4") 74.1
(C27) 71.3 (C3) 63.0(C5) .
11 7

sine) o

( adeno—

8 Cy; H,, 0,; EI-
MS m/z302 M *;'H NMR ( DMSO-d, 600 MHz) &
3.76 (3H s HJ) 9.10 (1H s 4-OH) 6.90
(3H m H2" 5 67 5.49 (1H m H2) 3.30
(2H m H3) 12.00 (1H s 5-0H) 6.13 (1H d J
=1.8 Hz H8) 6.10 (1H d J=1.8 Hz H$);"C
NMR ( DMSO-d, 150 MHz) §78.5 (C=2) 42.3 (C-
3) 197.1 (C4) 163.0 (C5) 96.4 (C-6) 165.1
(CF) 95.6 (C8) 162.6 (C9) 103.3 ( CH0)
131.0 (C4°) 114.1 (C2°) 146.4 (C3") 147.9
(C47) 112.1 (C5°) 117.8 (C6) 55.6 (CT)
99.4 (C4" 73.0 (C2") 76.3 (€C3") 70.7 (C-
4M 75.5 (CS5") 66.0 (C-6") 100.6 (C4") 70.3
(C2") 69.6(C3") 72.1(C4") 66.1(CS5")
17.9 (C46") 95.5(C4"™) 68.3(C2") 68.3(C-
3™ 70.7 (C4") 69.6 (C5"™) 55.7 (C-6")

12 8

alhagidin

9 mp. 201 ~203 C;

Cy Hy O,; EIMS m/z 434 M *;'H NMR
(MeOD 600 MHz) 8 7.74 (1H d J=1.8 Hz H-
2) 7.58 (1H dd J =1.8 8.4 Hz H#6") 6.87
(1H d J=8.4 Hz H5") 6.39 (1H d J=1.8 Hz
H8) 6.20 (1H d J=1.8 Hz H6) 5.17 (1H d J
=6.6 Hz H4") 3.90 (1H dd J=6.6 3.0 Hz H-
2") 3.89 (1H dd J=6.6 3.0 Hz H4") 3.83 (br
s H5") 3.45 (1H dd J =3.0 13.8 Hz HS")
3.64 (1H dd J =8.4 2.4 Hz H3") ;" C NMR
(MeOD 150 MHz) & 179.5 ( C4) 166.7 ( CH)
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163.1 (C5) 158.7 (C9) 158.4 (C2) 150.0 (C-
47) 146.0 (C3°) 135.6 (C3) 123.0 (C5)
122.9 (C4°) 117.4 (C2°) 116.2 (C6") 105.6
(C40) 104.6 (C4”) 99.9 (C6) 94.7 ( C=8)
74.1 (C3") 72.9 (C2") 69.1 (C4") 67.0 ( C-
5,,) . 13
9 3-0-a-d-
3-0-a.-arabinopyranoside)
10 mp. 258 ~262 C;
Cy H,, O,5;'"H NMR ( DMSO-d, 600 MHz) &
3.77 (3H s HF") 9.31 (1H s 4-OH) 6.93
(3H m H2 5 6) 5.49 (1H m H=2) 3.38
(2H m H3) 12.00 (1H s 5-0H) 6.14 (1H d J
=1.8 Hz H8) 6.13 (1H d J=1.8 Hz H#6);"C
NMR ( DMSO-d, 150 MHz) & 197.1 ( C4) 165.1
(CF) 163.0 (C5) 162.6 (C9) 148.0 (C3)
146.4 (C4°) 131.0 (C4") 117.8 (C6") 114.1
(C27) 112.1(C5) 103.3 (C40) 96.4 ( C-6)
95.6 (C-8) 78.5 (C2) 55.7 (CT") 42.3 (C3)
.100.6 (C4A") 99.4 (C4™) 72.1 (C4") 70.7
(C4") 70.7 (C5") 70.3 (C2") 69.6 (C3")
68.4 (C2") 68.3 (C3") 66.1(C=5") 58.2 (C-

( quercetin—

6") 17.9 (C6") . N
10 ( J-0-
) hesperidin ( hesperetin7-O-rutinoside) .
11 C,, H; ON;

EI-MS m/z363 M *;'H NMR ( CDCl, 600 MHz) &
8.00 (1H d J=9.0 Hz H41) 7.93 (1H.s HY)
7.65 (1H s H4) 7.60 (1H s H40) 7.56 (1H
d J=8.4Hz H42) 7.19 (1H s H4) 6.11(2H
s OCH,0) 4.11 (3H s H9) 4.06 (3H s H-)
3.99 (3H s H%6);"”C NMR ( CDCl, 150 MHz) &
164.3 (C-6) 153.5(C9) 149.7 (C-8) 147.5(C-
2) 147.0 (C3) 135.9 ( C4b) 131.8 ( Cd2a)
128.9 (C-40a) 123.2(CH2) 121.0 (C~a) 119.1
(C-6a) 118.4 (C41) 116.7 (C40b) 108.6 ( C-
7) 104.8 (C4) 102.8 ( CH0) 102.7 ( C4)
101.5 (CH3) 56.3 (C8) 56.1 (C9) 41.3 (C-
6) 5 15
11 rhoifoline B,
12 mp. 206 ~208 C;

Cy H,s O,N; EIMS m/z 333 M *;'H NMR
(CDCI, 400 MHz) §9.75 (1H s H6) 8.72 (1H
s H4) 8.35 (1H d J=4.0 Hz HY) 8.34 (1H

d J=4.8 Hz H41) 7.59 (1H d J=8.8 Hz H-
12) 7.27 (1H d J=3.2 Hz H8) 7.26 (1H s H-
1) 6.14 (2H s H43) 4.13 (3H s Hd4) 4.06
(3H s H45);"”C NMR ( CDCI, 100 MHz) & 149.6
(C9) 148.4 (C3) 148.2 (C2) 146.5 (C-6)
145.1 ( C40) 139.9 ( C4b) 129.7 ( CH2a)
129.1 (C4a) 128.0 (C-6a) 127.0 (CH2) 121.8
(C40a) 120.0 (C40b) 118.6 (C8) 118.3 (C-
7) 118.2 (CAl) 104.3 (C4) 102.1 ( C4)
101.3 (C43) 61.9 (C45) 56.7 (C44) .

16 12
thoxyline dimethoxy derivative.

13 mp. 227 ~279 C;
CyH,;s O,N; EIMS m/z 333 M *;'H NMR

(CDCl, 600 MHz) §9.25 (1H s H%) 8.71 (1H
s H4) 8.31 (1H d J=9.0 Hz H41) 7.90 (1H
s HY) 7.85 (1H d J=9.0 Hz H42) 7.40 (1H
s H40) 7.27 (1H s H4) 6.14 (2H s HA3)
4.17 (3H s H44) 4.10 (3H s H45);"”C NMR
(CDCl, 150 MHz) & 152.9 ( C-6) 149.7 ( C9)
149.7 (C-8) 148.4 (C3) 148.2 (C=2) 140.6 ( C-
10a) 129.6 ( Cd2a) 129.2 ( C<4b) 128.8 ( C-
12) 126.6 (CHO0Ob) 122.2 (C-6a) 119.9 (CAl)
118.2 (C4a) 107.3 (CF) 104.4 (CH0) 102.2
(C4) 101.6 (C4) 101.3 (C43) 56.2 (Cd4)
56.1 (C45) . 7

13 N- ( N-nitidine) .

14 mp. 281 ~283 C;

C, H, O,N; EIMS m/z 348 M *;'H NMR
DMSO-d, 600 MHz) & 9.81 (1H s H$6) 8.89
IH d J=3.6Hz H41) 8.30 (1H s H40) 8.29
IH s H4) 8.28 (1H d J=3.6Hz H42) 7.89
IH s HY) 7.77 (1H s H4) 6.33 (2H s H-
13) 4.87 (3H s H44) 4.21 (3H s H46) 4.03
(3H s H45);"C NMR ( DMSO-d, 150 MHz) &
158.4 (C9) 151.7 (C8) 151.5(C-6) 149.0 (C-
2) 148.6 (C3) 132.8 (C4b) 132.7 ( Cd2a)
132.3 ( C40a) 130.2 ( C42) 124.3 ( CHOb)
120.1 (C4a) 119.6 (C-6a) 119.4 (CA1) 108.9
(CF) 105.9 (C4) 104.7 (C4) 103.4 ( CH0)
102.9 (C43) 57.4 (C46) 56.5(C4S5) 51.6 (C-
14) . 18

14 ( nitidine) o
15 ( )

zan—

—_ —~ —~

mp. 139 ~
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140 C CxHy,O EI-MS m/z414 M *
'"HNMR "C NMR -
TLC -
15 - ( sitosterol) o
16 ( ) mp. 169 ~
170 C CyH O, EIMS m/z412 M
TLC ( V. /V t15:110:1 8:1;
\% IV :20:110:16:1)
16 ( stigmasterol) o
17 ( ) mp. 283 ~ 284
°C C,H,0, 'HNMR "C NMR
- TLC
17 -

( daucosterol)

( TPR201402)
( XTBG+02)
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