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A new coumarin isolated from root barks of Zanthoxylum schinifolium
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Abstract: Objective To study the anti-inflammatory components from the root barks of Zanthoxylum schinifolium. Methods The
compounds were isolated and purified by silica gel, MCI, Sephadex LH-20 column chromatographies, and semi-preparative HPLC,
and their structures were elucidated by physical and spectroscopic analysis. The anti-inflammatory activity was evaluated by the levels
of NO in LPS-induced RAW264.7 tested by Griess reagent. Results Four coumarins, namely zantholin A (1), 7-methoxycoumarin
(2), isoscopoletin (3), and esculetin (4), were isolated from the root barks of Z. schinifolium. Compounds 1—4 exhibited
anti-inflammatory activities on inhibition of lipopolysaccharide (LPS)-induced NO production in RAW 264.7 macrophages with ICs,
values of (0.21 £ 0.03), (0.92 + 0.16), (0.15 + 0.02), and (0.26 + 0.04) umol/L, respectively. Conclusion Compound 1 is a new
compound, a rare terpenylated coumarin named zantholin A, and compounds 3 is obtained from this plant for the first time. All
compounds exhibited anti-inflammatory activities.
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Fig.1 Structures of compounds 1—4
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Varian Mercury plus-400 A Varian Mercury
plus-500 BYRZ i3RI (45 E Bruker A F]); Waters
O LR 1525EF (£ [H Waters 2 7))
HP5988A GCMS spectrometer % Jifi if % ( 3
Hewlett Packard A 5] ); Multiskan GO BEFRXFT 311
B CO, H57%4 (ZE[F Thermo Scientific A );
DSZ2000 f3 & % (HEPRBIH L BB AR AR A
7]); HPLC ¥4+ (250 mmX 10 mm, 5 um, %
Waters A 5] ); 2 (O HEIR GFoss FAE ISR
(300~400 H, HEF HEFELTHRATD: MCI
MG (HZ Mitsubishi A ®]); Sephadex LH-20 #Efi%

(% [E Amersham Blosciences A ) ); b ZE K
(DXMS, #it5 YO7TD6C7163, gl =Mk H
RAFD; fZHE (LPS, #t'5 067M4036V, Sigma
AH]); DMEM 85554, FG4FIE (Gibeo A F]D;
NO Al ik 7 & (Pt @AY TREW AT
RAW264.7 20 rh ERFBe b i 40 A i 7
Frs HARRFI A e eaigat.
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B, REYIRE S R BT P e 25K 5 40 s T
Y€ NH AW Zanthoxylum schinifolium Sieb. et
Zuce. [MRKZ, HEPIbRA (201708060 fRAF T Bkt
A 25 IR AL B R BT bR AR =
2 RSN E

THRFF AR 1.0 kg, FHEJE I Tk 70% H
BE/K T 2 T AIRERI 3 Ik, BHRAR 7 do FREUIR
TR RAIFIRE 120 go B HBEHEHU 43 BT 281K
H, RIS A . BERR 2 WG IE T A
B, WUEIRGER RS RERGRE « KRR LB
RIRE (17.7 g) ik HP-20 BUFLM i, FIZK-H
BE (0. 30%- 50%- 85%-. 100%) FREFEPLML, 53
5 ML Fr. A~E. Jit4r Fr. D (9.5 g) i1 MCI
BERCRE, FHZK-FIEE (1:0—0: 1) BRREVEN, 3£48
F| 6 N4> Fr. D1~D6.Fr. D5(1.8 @) &k (300~
400) AEEIE, fAmEE-NE (10 21,511, 2511,
12D BEEELAREY 1 (2.9 mg). 2 (5.2 mg)
L4y Fr. D5a~D5c¢; Fr. D5b 28241 45 s R0H ¢
LA ZE-7K (45 0 55) NEnAEEEL, 321 &)
3(9.1 mg, tg=11.1 min). Fr. D4 (1.1 g) & Sephadex
LH-20 f: i S alith, =& HF he-HEE (11D ¥k
i, 353 4 M4 Fr. D4a~D4d; Fr. Ddc &K
FEERE /> 85, A EE-TAE (2 0 1 PA R A
4 (7.4 mg).
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HEW1: EHEEHRY (MeOH), H¥ET =
S EE. B, HR-ESI-MS m/z: 373.125 4 [M+Na]”
(A 373.126 3); [o]p +11° (¢ 1.0, MeOH);
UV AN (nm): 207, 226, 294, 3315 IR vy (cm )
3442, 2 958,2929,2 855, 1720, 1 565, 1 488, 1 459,
1409, 1347,1291,1266,1153,1124,1089, 1041

L5445 1 1 HR-ESI-MS A1 PC-NMR #] 401
FHor 720N CisHpnO7 AHIFIFE N 8. IR il IR
Z AP SRR (3442 cm D), HIEE
(2985, 2929 cm ). KHIE (2855 cm ). It
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(1720 cm ") FIZEFR (1605, 1565, 1488 cm ).
&)1 19 '"H-NMR (400 MHz, CDCl;) #1 3C-NMR
(100 MHz, CDClLy) (% 1) {EMihERESHE 14
6,7,8- —HUREE R B 2245 (B 1) [04 6.36 (1H, d,
J = 8.0 Hz, H-3), 7.61 (1H, d, J = 8.0 Hz, H-4), 6.68
(1H, s, H-5), 3.89 (1H, s, 6-OCH;) #14.05 (1H, s,
8-OCH;): dc 160.4 (s, C-2), 115.6 (d, C-3), 143.6 (d,
C-4), 103.9 (d, C-5), 150.1 (s, C-6), 145.2 (s, C-7),
141.4 (s, C-8), 143.1 (s, C-9), 114.9 (s, C-10), 56.5
(6-OCHj;) 1 62.1 (8-OCH;)]"™; HMBC # & th 5
=5 ou 3.89 (3H, s) 5 oy 4.05 3H, s) 7l5 C-6
(0c 150.1) F1 C-8 (Oc 141.4) AH%, VLl 2 ASHE
WUGESEAE C-6 F1 C-8 £ (1 2), ik 6,8-~HH
BEI-MRETRERAET 2 MFAEEES. 34
WIRRTE SR 1 MRS . Bz b, (&t
(7 TH-F1 PC-NMR % A FoR 1 1 AN B FR L 5
x£1 k&1 8y 'H- 70 BC-NMR ##E (400/100 MHz,
CDCl;)

Table 1 'H-NMR and “C-NMR data of compound 1
(400/100 MHz, CDCly)

/A dc On
2 160.4 (s)
3 115.6 (d) 6.36 (d, J= 8.0 Hz)
4 143.6 (d) 7.61 (d, J= 8.0 Hz)
5 103.9 (d) 6.68 (s)
6 150.1 (s)
7 145.2 (s)
8 141.4 (s)
9 143.1 (s)
10 114.9 (s)
1'a 76.7 (t) 4.52(dd, J=10.0, 2.0 Hz )
1'b 3.91 (m)
2 75.2 (d) 3.81 (m)
3 83.3 (s)
4'a 34.9 (1) 2.12 (m)
4'b 1.66 (m)
5'a 26.1(t) 1.92 (m)
5'b 1.92 (m)
6'a 68.3 (t) 3.85 (m)
6'b 3.85 (m)
7" 22.0(q) 1.17 (s)
OCH;-6 56.5 (q) 3.89 (s)
OCH;-8 62.1(q)  4.05(s)

2 L&Y 1 BXE HMBC (7)) f1 '"H-'"H COSY
(=) tH3%

Fig. 2 Key HMBC (/N ) and 'H-'H COSY (==
correlations of compound 1
FIFIRTARAE 5 BRI R AN HE [
2 AN SEAME, 1559 0I7E 6 76.7 (C-1") F11 68.3
(C-6N]s I NEFIRF I (60 75.2,C-2") 1 NMER
FIRUK (Oc 83.3, C-3"). LAY 1 1) DEPT-135 i [
KHHER 21 MYEET, AmErs R
(CisH07) R T 22 NMEEF, XIER 1 K451
X EA 1 MERE, XNMHEKRERAEAN-OH |
BT, IR JGHELE 3 442 e AL HW g 3 — 35

R 17 FiA-OH BREMIMAEE . AW 1 A RAIEE
J 8, FiR H M BC-NMR 5 EHJE T 8 MAHIAN
FEHE) 7 A, XU 1 R IEETE 1 NI R
MBIt. 454 110 '"H 1 PC-NMR (58, % 'H-'H
COSY EEHAT Ml L&A a [-CHy (4)-CH,
(5")-CH, (6')-0-] #1'b [-O-CH, (1)-CH, (2)-] 2 M
iR B (" 2). HMBC #E&H H-2' (0 3.81) 5
C-3' (0c 83.3) Al C-4' (5 34.9) A=, Wil Fr B a i
C-4um5 B b 19 C-2w&tH C-3'4HiE; H-7' (0n
1.17) 5 C-3' (6c 83.3). C-2'(75.2) F C-4' (6c 34.9)
A, UiBH C-7'H B AE C-3' b5 H-6' (Jn 3.85)
5 C-3'ff) HMBC #HKEL A C-3" (6c 83.3) 5 C-6'
(68.3) Wb AhifefE, $iW C-3'5 C-6'%iid 1 4
AR MR, RLEY 1 RRIARN 1 ANIRRER
& C-3'F C-6'Z [AJE ) H a3 thah, C-2'f
ALY HMBC 3 H-2' (64 3.81) 5 C-1
(5¢c 76.7) C-7' (¢ 22.0)« C-3' (dc 83.3) Al C-4' (5¢
34.9) WIAHKRIFLAIESE; &5, H-1"F H-5 5 C-7 (oc
145.2) B HMBC #H 21 B v B b (1) C-1" 3 38 1 46U
15 C-7 M. 2k, PR NMR ESHAE,
SIL 8 NI EES LU . BE—20, ZMI5iEm
T2 AT 1 AL, 4% NOESY 250
BRI FR . LB AL )OS ECD A EG Y68 115
SR, IR R AR AR TEIRAE 52 C-2' A1 C-3' [ Y,
XA A R — BT 7T . Bk, L& 1 T
sikavinfie, w1 B, 4 SciFinder K& N #iiL
G, B RNEENE Ao
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a2 AtEERmAR (&) 21
CioHgO3, EI-MS m/z: 176 [M]"; UV AX2M (nm): 207,

230,256, 297,350; IR veer (em™): 1710, 1 616, 1 505,
1 460, 1400, 1 346, 1282, 1233, 1202, 1 126, 1 020;
'"H-NMR (400 MHz, DMSO-d) 8: 7.99 (1H, d, J=9.2
Hz, H-4), 7.63 (1H, d, J = 8.4 Hz, H-5), 6.95 (1H, dd,
J =84, 2.4 Hz, H-6), 6.99 (1H, d, J = 2.4 Hz, H-8),
6.29 (1H, d, J = 9.2 Hz, H-3), 3.86 (3H, s, 7-OMe);
3C-NMR (100 MHz, DMSO-ds) 8: 160.4 (C-2), 111.6
(C-3), 1452 (C-4), 127.7 (C-5), 113.7 (C-6), 161.1
(C-7), 103.7 (C-8), 156.1 (C-9), 111.5 (C-10), 56.6
(7-OMe). bh ¥ 5 cmkiaE LA — 5, ftb s
M2 EENT-FEEFLZER.

&Y 3. AtEEMAR (E4); 413K
CioHsO4» EI-MS m/z: 192 [M]"5 UV A1 (nm): 209,

230,254, 295,347; IRvee (em):3397,1 691, 1 621,
1561, 1 509, 1 439, 1 388, 1 291, 1 140, 1 010;
'H-NMR (400 MHz, DMSO-ds) d: 9.38 (1H, brs,
6-OH), 7.90 (1H, d, J = 9.6 Hz, H-4), 7.02 (1H, s,
H-5), 7.01 (1H, s, H-8), 6.24 (1H, d, J = 9.6 Hz, H-3),
3.87 (3H, s, 7-OMe); C-NMR (100 MHz, CD;0D) §:
164.0 (C-2), 109.8 (C-3), 146.1 (C-4), 103.9 (C-5),
153.7 (C-6), 147.1 (C-7), 113.0 (C-8), 151.5 (C-9),
112.3 (C-10), 56.7 (7-OMe). LA %04 5 SClik ks
A, WMk AW 3 S E N TR AR,

&Y 4. ATERM AR (MeOH); CoHgOs,
EI-MS mi/z: 178 [M]+ vaﬁ;?H (nm): 206, 229, 256,
300, 352; IR veer (em™'): 3 334,3 199, 1 668, 1 617,
1 567, 1 402, 1 363, 1 287, 1 150; 'H-NMR (400
MHz, DMSO-dq) 6: 10.19 (1H, brs, 7-OH), 9.38 (1H,
brs, 6-OH), 7.86 (1H, d, J = 9.2 Hz, H-4), 7.0 (1H, s,
H-5), 6.74 (1H, s, H-8), 6.16 (1H, d, J= 9.2 Hz, H-3);
C-NMR (100 MHz, DMSO-dq) J: 164.1 (C-2), 112.8
(C-3), 146.0 (C-4), 113.1 (C-5), 144.4 (C-6), 152.0
(C-7), 103.6 (C-8), 150.5 (C-9), 112.5 (C-10). LA L%
5 SCHRRE A — ), WS A 4 NE
LE

4 MAEMEIE
KA MTT R A0 RAW264.7 i)
FMHAEH, @it Griess MEMA ST LPS H¥
RAW264.7 404 NO F-5 & DAL ZE KA A B M
s, sE RIS 1~4 X NO 19774 H
BIHEIER, FEENHIRE (1Cs) /38 (0.21+
0.03). (0.9240.16). (0.150.02) F1 (0.2640.04)
umol/L, HiFERKFAH ICso 4 (0.1440.02) pmol/L.
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