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Chemical constituents in root bark of Changium smyrnioides
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Abstract: Objective To study the chemical constituents from the root bark of Changium smyrnioides. Methods Compounds were
isolated by various kinds of column chromatographies on silica gel, Sephadex LH-20, and recycling preparative HPLC from the
ethanol extract in the root bark of C. smyrnioides, and their structures were elucidated by the physicochemical characteristics and
spectral analyses. Results Fifteen chemical constituents were obtained and identified as imperatorin (1), phellopterin (2), xanthotoxol
(3), 5-hydroxy-8-methoxy-psoralen (4), vanillic acid (5), alloimperatorin (6), psoralen (7), bergapten (8), 8-O--D-glucopyranosyl-
S-methoxylpsoralen (9), isopimpinellin (10), caffeic acid (11), aurantiamide acetate (12), vaginatin (13), -sitosterol (14), and succinic
acid (15). Conclusion Compounds 6—13 are isolated from the plants in Changium Wolff for the first time.
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W42 Changium smyrnioides Wolff Jj e E R
PAETERE (Umbelliferae) HEPPEAEYT, (A0 T-FRE
LK, 1984 4E4 71 0 [H KRG (R R,
LI AR AR I 2 I SR T (rp 24 )
2010 4ER, HARMAEE. JEE . SRS . W
BRI WSE SR B A s S 2k n T i
R P ), TR ORI S+

Igis HEA: 2014-03-14

ey

EEWA: VLR AR R TR BIUH  (ysxk-20100; 55

BIIH (BK2003107)
EH BN

I 75 2 R W SR (B A W
IR IR AR U A R i S T
I RANFHGEIR, ARSI BH S0 SR R (4 27 il oy 13k
T8, WHOERE 15 MUBY), el
WRHT#HZS (imperatorin, 1) JHHZE N EE (phellopterin,
2). {EMEE) (xanthotoxol, 3). S5-F23k-8-Fi4 3t
*MEHEZ (5-hydroxy-8-methoxy-psoralen, 4). 7y

CERCE AR B TRFRE 4 (200803150009); TTIR4 HARFIARE 4%

HEE (1990—), 53, MidA:, FTENFH A2 TERTFT . E-mail: bggyxyky@163.com

«BEEE Mt (1955, Y, BLARD, FENF PR FITFN S5 h 2 EWHEARTIFT. E-mail: chenjw695@126. com



* 1674 ¢

¢ &% Chinese Traditional and Herbal Drugs 3£ 45 % 25 12 ] 2014 E 6 A

% (vanillic acid, 5). HINKHT#HZ (alloimperatorin,
6). NI EZ (psoralen, 7). T4 NG (bergapten,
8). 5-MEJE-8-O-B-D- M4 B EAN T IR R (8-0-B-
D-glucopyranosyl-5-methoxylpsoralen, 9). 55 /T
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3 HEHEE

EY 1: LEOEPIRGS S CHEE, mp 101~102

‘C. '"H-NMR (300 MHz, CDCl3) 6: 7.77 (1H, d, J =
9.6 Hz, H-4), 7.69 (1H, d, J = 2.4 Hz, H-2'), 7.35 (1H,
s, H-5), 6.81 (1H, d, J= 2.4 Hz, H-3"), 6.38 (1H, d, J =
9.6 Hz, H-3), 5.61 (1H, t, J = 7.2 Hz, O-C-CH=), 5.01
(2H, d, J = 7.2 Hz, O-CH,-C=), 1.74 (3H, s, -CH3),
1.72 (3H, s, -CH3); "C-NMR (125 MHz, CDCl;)
160.1 (C-2), 114.5 (C-3), 120.1 (C-4), 142.1 (C-5),
114.5 (C-6), 148.2 (C-7), 94.0 (C-8), 145.7 (C-9),
114.5 (C-10), 139.4 (C-2"), 107.4 (C-3"), 69.7 (C-1"),
116.7 (C-2"), 126.1 (C-3"), 25.8 (-CH3), 18.2 (-CH3).
DL $od S scmkdoE 807, st 1 Rk
[IEEE

AW 2 TR0 IR A it CA S k-T2 »
mp 98~99 C. 'H-NMR (300 MHz, CDCL3) 6: 8.10
(1H, d, J = 10.0 Hz, H-4), 7.61 (1H, d, J = 2.4 Hz,
H-3'), 6.98 (1H, d, J = 2.4 Hz, H-2"), 6.26 (1H, d, J =
10.0 Hz, H-3), 5.60 (1H, t, J = 7.2 Hz, O-C-CH= ),
4.84 (2H, d, J = 7.2 Hz, O-CH,-C=), 4.17 (3H, s,
5-OCHj), 1.69 [6H, s, =C(CH;),]; "*C-NMR (125
MHz, CDCly) 6: 160.5 (C-2), 112.6 (C-3), 139.4
(C-4), 144.3 (C-5), 114.3 (C-6), 145.0 (C-7), 126.7
(C-8), 144.3 (C-9), 107.4 (C-10), 150.7 (C-2'), 105.0
(C-3"), 70.3 (C-17), 119.8 (C-2"), 139.6 (C-3"), 25.7
(CH3), 17.90 (CH3), 60.6 (5-OCH3). LA b3 5 SCik
i, WA 2 IS s .

AW 3= T (IR 4 it A S k- T TR D
mp 250~251 C. 'H-NMR (300 MHz, DMSO-dj) &:
10.63 (1H, s, 8-OH), 8.13 (1H, d, J = 9.9 Hz, H-4),
8.07 (1H, d, J = 2.1 Hz, H-2'), 7.45 (1H, s, H-5), 7.04
(1H, d, J = 2.1 Hz, H-3"), 6.38 (1H, d, J = 9.9 Hz,
H-3); "“C-NMR (75 MHz, DMSO-dg) d: 160.0 (C-2),
113.8 (C-3), 145.50 (C-4), 110.1 (C-5), 125.2 (C-6),
145.3 (C-7), 130.0 (C-8), 139.5 (C-9), 116.2 (C-10),
147.4 (C-2"), 107.0 (C-3"). PL_L%¥a 5 CikifkiE—
H, WA 3 N TERER .

a4 EERRS & CTRD, mp 260~262
‘C. 'H-NMR (500 MHz, DMSO-d;) d: 10.06 (1H, s,
5-OH), 8.17 (1H, d, J = 9.6 Hz, H-4), 8.03 (1H, d, J =
2.4 Hz, H-2'), 7.28 (1H, d, J = 2.4 Hz, H-3), 6.31 (1H,
d, J=9.6 Hz, H-3), 4.10 (3H, s, 8-OCH;); '"*C-NMR
(125 MHz, DMSO-ds) d: 160.0 (C-2), 112.5 (C-3),
139.7 (C-4), 141.3 (C-5), 114.9 (C-6), 146.3 (C-7),
125.6 (C-8), 139.9 (C-9), 107.2 (C-10), 147.2 (C-2"),
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105.4 (C-3"), 61.2 (8-OCH3). LA b3 5 SCik i —
U, WU E A 4 Dy 5-FR 8- AR MY IR

WEY 5. RE ARG (BR 2R .
'H-NMR (300 MHz, DMSO-d¢) d: 12.46 (1H, brs,
-COOH), 9.81 (1H, s, -OH), 7.44 (2H, m, H-2, 6),
6.82 (1H, d, J = 8.7 Hz, H-5), 3.81 (3H, s, -OCH3);
BC-NMR (75 MHz, DMSO-d;) J: 167.2 (C-7), 151.1
(C-4), 1472 (C-3), 123.4 (C-1), 121.6 (C-6), 115.0
(C-5), 112.7 (C-2), 55.5 (-OCH3). LI #¥s 55 Sk
g, MY 5 N E IR,

WAEW 6: HRITOES CAMBE-BATR L),
mp 230~232 C. 'H-NMR (300 MHz, DMSO-dg) 6
10.36 (1H, s, -OH), 8.19 (1H, d, J = 9.0 Hz, H-4), 6.40
(1H, d, J = 9.0 Hz, H-3), 8.05 (1H, d, J = 2.4 Hz,
H-2'), 7.09 (1H, d, J = 2.4 Hz, H-3"), 5.12 (1H, t, J =
6.6 Hz, -CH=C), 3.73 (2H, d, J = 6.6 Hz, -CH,-CH=),
1.80 3H, s, -CHs), 1.64 (3H, s, -CH3); "*C-NMR (75
MHz, DMSO-ds) : 17.9 (3"-CH3), 25.33 (3"-CH3),
27.1 (C-1"), 106.0 (C-3"), 113.2 (C-3), 113.6 (C-10),
122.0 (C-5), 123.0 (C-2"), 124.8 (C-6), 128.4 (C-8),
131.4 (C-3"), 140.5 (C-9), 142.2 (C-4), 145.0 (C-7),
146.9 (C-2"), 159.8 (C-2). LA L% 5 SCikdiE —
U, WA 6 i HIEKETH .

&Y 7. LEE S CAMEE-BTR 488D, mp
188~190 ‘C. 'H-NMR (300 MHz, DMSO-d) 6: 8.17
(1H, d, J=9.6 Hz, H-4), 6.44 (1H, d, J = 9.6 Hz, H-3),
8.11 (1H, d, J= 2.0 Hz, H-2"), 7.10 (1H, d, J = 2.0 Hz,
H-3"), 8.01 (1H, s, H-5), 7.73 (1H, s, H-8); "“C-NMR
(75 MHz, DMSO-dg) J: 99.3 (C-8), 106.7 (C-3"),
114.0 (C-3), 115.3 (C-10), 120.6 (C-5), 124.5 (C-6),
144.9 (C-9), 147.8 (C-2'), 151.5 (C-9), 155.7 (C-7),
160.1 (C-2). DA% 5 cikapas— s, ke
WEW T AAVE IR .

A 8: ik B 45 i CHEE D, mp 190~192 C,
'H-NMR (300 MHz, DMSO-d;) J: 8.19 (1H, d, J=9.8
Hz, H-4), 6.31 (1H, d, J = 9.8 Hz, H-3), 8.03 (1H, d,
J =23 Hz, H-2"), 7.40 (1H, d, J = 2.3 Hz, H-3"), 7.33
(1H, s, H-8), 4.27 (3H, s, -OCH3); "C-NMR (75 MHz,
DMSO-d) d: 60.2 (-OCH3), 93.0 (C-8), 105.6 (C-3),
106.3 (C-10), 112.2 (C-3), 112.8 (C-6), 139.4 (C-4),
145.8 (C-2'), 149.4 (C-5), 152.0 (C-9), 157.7 (C-7),
160.0 (C-2). LA_E%edis 5 scmkipiE — 50, et
H1) 8 AT AT

WY 9: TOEHIRES T CFREE) . 'H-NMR (300
MHz, DMSO-ds) J: 8.20 (1H, d, J = 9.6 Hz, H-4),
6.34 (1H, d, J = 9.6 Hz, H-3), 8.06 (1H, d, J= 2.1 Hz,
H-2), 7.36 (1H, d, J = 2.1 Hz, H-3"), 4.17 (3H, s,
-OCHj), 3.16~3.42 (4H, m, H-2"~5"); *C-NMR (75
MHz, DMSO-dy) d: 60.6 (-OCH3), 105.3 (C-3'), 106.8
(C-10), 112.5 (C-3), 114.6 (C-6), 123.8 (C-8), 139.5
(C-4), 142.6 (C-5), 144.1 (C-9), 146.2 (C-2'), 148.7
(C-7), 159.5 (C-2), 102.2 (C-1"), 77.4 (C-5"), 76.6
(C-3"), 73.9 (C-2"), 69.7 (C-4"), 60.8 (C-6"). LA %k
i 5 Sk — 8, s e e 9 A 8-0-B-D-
I -5- LAV IR 2

AW 10 RTTEROLS 5 CAMEE-BE IR 18D,
mp 148~150 ‘C, ESI-MS m/z: 269.0 [M+Na] .
'H-NMR (300 MHz, DMSO-dg) d: 8.19 (1H, d, J=9.6
Hz, H-4), 6.35 (1H, d, J = 9.6 Hz, H-3), 8.09 (1H, d,
J=2.1Hz, H-2'),7.39 (1H, d, J= 2.1 Hz, H-3"), 4.17,
4.03 (3H, s, 2 X -OCHs). LA -3od 15 ki —a,
WK SEAL S 10 D ST T g

& 11 s gk (HEE, mp 198~201
‘C."H-NMR (300 MHz, DMSO-dj) 6: 7.41 (1H, d, J =
15.9 Hz, H-7), 6.16 (1H, d, J = 15.9 Hz, H-8), 6.96
(1H, d, J= 8.4 Hz, H-6), 6.75 (1H, d, J = 8.5 Hz, H-5),
7.01 (1H, s, H-2); "“C-NMR (75 MHz, DMSO-d;) &
114.6 (C-8), 115.1 (C-7), 115.7 (C-2), 121.1 (C-6),
125.7 (C-1), 145.5 (C-3), 148.1 (C-4), 167.8 (C-9). LI
RS SckaaE -2, s A 1 o
HERR »

WEW12: LEEHIRG W (PR, mp 179~
181 ‘C. '"H-NMR (300 MHz, DMSO-dq) &: 8.45 (1H,
d, J= 8.4 Hz, NH-p), 8.08 (1H, d, J = 8.2 Hz, NH-0),
7.79 (2H, d, J = 7.1 Hz, H-3', 7'), 7.50 (1H, m, H-5"),
7.45 (2H, m, H-4', 6'), 7.14~7.32 (10H, m, H-5~9,
47~8"), 4.67 (1H, m, H-2), 4.19 (1H, m, H-1), 4.01
(1H, dd, J = 11.0, 4.7 Hz, H-9"a), 3.86 (1H, dd, J =
11.0, 6.9 Hz, H-9"b), 2.97 (2H, m, H-3), 2.78 (2H, m,
H-2"), 1.97 (3H, s, OCOCH3); “C-NMR (75 MHz,
DMSO-dg) 6: 171.1 (OCOCH3), 170.2 (C-1), 166.0
(C-1"), 138.2 (C-3"), 137.9 (C-4), 134.0 (C-2'), 131.2
(C-5"), 129.0 (C-6, 8, 5", 7"), 128.1 (C-4", 8"), 128.1
(C-5,9), 127.9 (C-3', 7'), 127.3 (C-4', 6), 126.1 (C-7,
6"), 64.5 (C-9"), 54.7 (C-2), 49.0 (C-1"), 37.2 (C-3),
36.5 (C-2"), 20.5 (OCOCH;). L %5 ek iE
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— 5, KA 12 K R B SR I L IR
A 13: TEAFRGS S CTED . 'H-NMR (300
MHz, DMSO-d) d: 6.09 (1H, g, J = 7.1 Hz, H-3"),
1.88 (3H, d, J= 7.1 Hz, H-4"), 5.49 (1H, d, J = 7.6 Hz,
H-2), 5.07 (1H, d, J = 7.6 Hz, H-1), 4.52 (1H, brs,
-OH), 1.78 (3H, s, H-5"), 1.70 (3H, s, H-15), 0.98 (3H,
d, J = 6.4 Hz, H-12), 0.90 (3H, d, J = 6.4 Hz, H-13),
0.91 (3H, s, H-14); "*C-NMR (75 MHz, DMSO-dy) &
220.4 (C-8), 165.5 (C-1), 146.9 (C-3), 138.7 (C-3"),
126.5 (C-2), 118.4 (C-2), 80.7 (C-6), 75.3 (C-1), 59.6
(C-7), 50.8 (C-10), 38.2 (C-9), 36.0 (C-4), 28.8 (C-5),
25.8 (C-11), 25.6 (C-13), 24.4 (C-15), 21.1 (C-4),
20.1 (C-12), 18.5 (C-14), 15.3 (C-5"). DL _L¥¥i 5
kARG — 2, W% e A 13 O vaginatin.
AW 14: TEOERIRES B CHIHEE-BATR L8R,
LHMT FIE9 N, 5% HySO4-EtOH WM I 2841 14,
HELMEFIRRBEE AN (TLO B, 5 B-#
S M LS ) REEAR [R), MOt & 14 24 B-85
LN
A 15: TEEERIRES S CHhBE-BE R 258D
'H-NMR (300 MHz, DMSO-d¢) 6: 12.67 (2H, brs,
2XCOOH), 239 (4H, m, 2XCH,);: "C-NMR (75
MHz, DMSO-dq) d: 173.5 (COOH), 28.8 (CH,). DA I
Mot 5 SckpoE — 5, M A 15 N BEEIR .
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