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guaiacylglycerol-B-O-4'-coniferyl ether (1) . threo-guaiacylglycerol-B-O-4'-sinapyl ether (2). threo-guaiacylglycerol-B-O-4'-
dihydroconiferyl ether (3). WIHERR HEE (4). FAMAF (5). scopoletin (6). 7-methoxy-2H-chromene (7). FFH[E (8).
4-hydroxy-2(E)-nonenoic acid (9). (98, 12S, 135)-(E)-9, 12, 13-trihydroxy-10-octadecaenoic acid (10). B-Z+§fE (11) Flf%
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Chemical constituents from barks of Ailanthus altissima
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Abstract: Objective To investigate the chemical constituents in the barks of Ailanthus altissima. Methods The chemical
consituents were isolated by silica gel, Sephadex LH-20, ODS, as well as RP-HPLC column chromatographies. Their structures were
identified on the basis of physicochemical properties and spectral analysis. Results Twelve compounds were isolated and idenified as
erythro-guaiacylglycerol-B-O-4'-coniferyl ether (1), threo-guaiacylglycerol-p-O-4'-sinapyl ether (2), threo-guaiacylglycerol--O-4'-
dihydroconiferyl ether (3), caffeic acid methyl ester (4), coniferin (5), scopoletin (6), 7-methoxy-2H-chromene (7), vanillin (8),
4-hydroxy-2(E)-nonenoic acid (9), (95, 128, 135)-(E)-9, 12, 13-trihydroxy-10-octadecaenoic acid (10), B-sitosterol (11), and
daucosterol (12), respectively. Conclusion Compounds 1—35, 7, 9, and 10 are isolated from this plant for the first time.
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i BH3: 2011-11-03

HEETH: #EWKICEHEGHFATE (IRT0965); |44 HARRHEIE G FATH (8351063201000003)
EEBN: £ & (1986—), &, INWHEEREIMTTN, Widrd, W57 b 2 BoRSR 2t v s ko -
*BIIEE  TKEEET  Tel/Fax: (020)85223994 E-mail: xqzhang7401@yahoo.com.cn

R 2% YRR T): 2012-03-16 R4 HH bk http://www.cnki.net/kems/detail/12.1108.R.20120316.1037.001.html



* 650 «

¢ $ % Chinese Traditional and Herbal Drugs 35 433 25 4 8 20124 4 A

threo-guaiacylglycerol-p-O-4'-sinapyl ether (2 ).
threo-guaiacylglycerol--0-4'-dihydroconiferyl ether
(3). WIHEER I (caffeic acid methyl ester, 4). 2
#17F Cconiferin, 5)+ scopoletin (6). 7-methoxy-2H-
chromene (7). #F#. [ (vanillin, 8). 4-hydroxy-2(E)-
nonenoic acid (9). (9S, 128, 135)-(E)-9, 12, 13-
trihydroxy-10-octadecaenoic acid (10). B-%% &S fE
(B-sitosterol, 11) HIEH% M{F (daucosterol, 12),
KBy 1~5, 7. 9 F 10 hE R ZE R+
TP EATE
1 {XFFers

X—5 B WA RO E A Jasco V—550 BUEE4L/
AL % 3% 4% 5 Jasco FI/IR—480 Plus Fourier
Transform ! 214G HEAY (KBr Hs J )5 Jasco P—1020
R4 HahE61L; Bruker AV—400 A S AZ G LR
{%; Finnigan LCQ Advantage MAX Jiiif{%; Agilent
1200 43 A1 2L v AR €9 35% 4% ; Dionex 73 B 284 i 08
A TEAY, Cosmosil Cg ta 41 (250 mm X 4. 6 mm,
5 wm); Varian fil#& 84 & SORAH B35, Cosmosil
Cig il (250 mmX 10 mm, 5 pm); 2K
GFass AR ISR (BT ); Sephadex
LH-20 (Pharmacia Biotec AB); ODS €& 4k}
(Cig» 10~40 pm, Merck 2#]); HP-20 KFLHE
bnts i SRR A BR A D PRI b 7
Hrafi sl b 274l

W PRI TR AR T, 2 e Ko 2y
Bic 5k o 8 5 8 A SLEE Ailanthus  altissima (Mill.)
Swingle MR AIT Rz, HPARA BrA5: CP2009
100601) CRAF T~ BRI K27 b 24 KRR 5T .
2 RBSSE

TR 3.0 kg, FYRE, 95% LI INFA[A1A B2
I 4k, BRR 1.5 he SRR AR 46155 400 g,
IKIRAE . B, BIEWE HP-20 AL IEAT
R, S KR 30%. 60%. 95%LEEDEME. 60%
LPEGEE 7y (35 g) ARERAE A, DL -H L
(100 = 1—50 2 50) BREEYVHATE] 13 Mo Hior
3~6 2 HRERFE A . Sephadex LH-20 &AL
. ODS LUl # % HPLC 4y &4lith, 3314
1 (10mg). 2 (8.2mg). 3 (5.0 mg). 4 (13.0 mg).
5 (8.7mg). 6 (11.0mg). 7 (9.0mg). 8 (6.3 mg).
9 (7.0mg). 10 (16.2 mg). 11 (7.0 mg). 12 (16.2 mg).
3 HHMEE

AW 1. LEMIRY), ESI-MS m/z: 399 [M+

Na]’, 375 [M—H] . 'H-NMR (400 MHz, CD;0D) 6:
7.01 (1H, d, J = 2.0 Hz, H-2), 6.98 (1H, s, H-2'), 6.86
(2H, brs, H-5', 6), 6.83 (1H, dd, J = 8.0, 2.0 Hz, H-6),
6.72 (1H, d, J = 8.0 Hz, H-5), 6.50 (1H, td, J = 16.0,
2.4 Hz, H-7"), 6.22 (1H, td, J = 16.0, 5.6 Hz, H-8'),
4.83 (1H, d, J = 3.2 Hz, H-7), 4.35 (1H, dt, J = 5.6,
3.2 Hz, H-8), 4.18 (2H, dd, J = 5.6, 1.2 Hz, H-9"),
3.84 (1H, dd, J = 12.0, 5.6 Hz, H-9b), 3.77 (1H, dd,
J =120, 5.6 Hz, H-9a), 3.79 (6H, s, 2X-OCH;);
BC-NMR (100 MHz, CD;0D) 6: 151.9 (C-3"), 148.9
(C-4"), 148.7 (C-3), 147.0 (C-4), 134.1 (C-1), 133.1
(C-1), 131.4 (C-7"), 128.5 (C-8"), 121.6 (C-6), 120.7
(C-6"), 118.9 (C-5), 115.7 (C-5), 111.9 (C-2), 111.4
(C-2"), 86.2 (C-8), 74.1 (C-7), 63.7 (C-9'), 62.2 (C-9),
56.5 (3'-OCHj3), 56.4 (3-OCHs). LA %3 5 ki
B -8, WSt AE W 1 N ervthro-
guaiacylglycerol-f-0-4'-coniferyl ether.

W& 2. TEEMRY, ESI-MS m/z: 429 [M+
Na]”. 'H-NMR (400 MHz, CD;0D) J: 6.98 (1H, d,
J =2.0 Hz, H-2), 6.79 (1H, dd, J = 8.0, 2.0 Hz, H-6),
6.75 (1H, d, J = 8.0 Hz, H-5), 6.73 (2H, s, H-6', 2),
6.53 (1H, d, J = 16.0 Hz, H-7"), 6.31 (1H, dt, J = 16.0,
5.6 Hz, H-8'), 4.91 (1H, d, J = 4.8 Hz, H-7), 4.21 (3H,
m, H-9', 8), 3.87 (1H, dd, J = 12.0, 5.2 Hz, H-9a),
3.84 (9H, s, 3X-OCHs), 3.55 (1H, dd, J = 12.0, 3.6
Hz, H-9b); "“C-NMR (100 MHz, CD;OD) &: 154.6
(C-3, 5"), 148.7 (C-4"), 146.9 (C-3), 136.5 (C-4),
134.8 (C-1), 133.8 (C-1), 131.4 (C-7"), 129.9 (C-8"),
120.6 (C-6), 115.8 (C-5), 111.5 (C-2), 105.0 (C-2', 6'),
87.6 (C-8), 74.0 (C-7), 63.6 (C-9"), 61.5 (C-9), 56.7
(3', 5'-OCHa), 56.4 (3-OCH3). LA ¥ 5 ScikikiE
s —80%, M e A 2 N threo-guaiacyl-
glycerol-p-0-4'-sinapyl ether.

& 3: BEMRY, UV S (nm): 280,
205, 228; ESI-MS m/z: 401 [M~+Na]", 377 [M—H] .
'H-NMR (400 MHz, CD;0D) J: 7.02 (1H, d, J = 1.8
Hz, H-2), 6.84 (1H, dd, J = 8.1, 1.8 Hz, H-6), 6.83
(1H, d, J = 8.1 Hz, H-5), 6.81 (1H, d, J =2.1 Hz,
H-2'), 6.74 (1H, d, J = 8.1 Hz, H-5), 6.68 (1H, dd, J =
8.1, 2.1 Hz, H-6'), 4.84 (1H, d, J = 5.7 Hz, H-7), 4.29
(1H, dd, J = 5.7, 3.8 Hz, H-8), 3.86 (1H, dd, J = 12.0,
5.4 Hz, H-9a), 3.81 (3H, s, 3'-OCHj;), 3.80 (3H, s,
3-OCH3), 3.76 (1H, dd, J = 12.0, 3.8 Hz, H-9b), 3.56
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(2H, t, J = 6.3 Hz, H-9'), 2.61 (2H, m, H-7'), 1.81 (2H,
m, H-8); C-NMR (100 MHz, CD;OD) &: 151.9
(C-3'), 148.8 (C-3), 147.2 (C-4'), 147.0 (C-4), 138.1
(C-1'), 134.1 (C-1), 121.9 (C-6'), 121.0 (C-6), 119.6
(C-5"), 115.6 (C-5), 114.0 (C-2"), 111.8 (C-2), 86.6
(C-8), 74.1 (C-7), 62.2 (C-9, 9"), 56.5 (3'-OCH3), 56.3
(3-OCH3), 35.5 (C-8), 32.7 (C-7"). LA L% 5 30k
W He s — =, W k&Y 3 4 threo-
guaiacylglycerol-f-0-4'-dihydroconiferyl ether.

a4 ik CHED, mp 161~163 C.
UV AN (nm): 332,300,217; IR veor (em™): 3 463,
1681, 1607, 1535, 1 442; ESI-MS m/z: 193 [M—
H] . 'H-NMR (400 MHz, acetone-dg) J: 7.60 (1H, d,
J =159 Hz, H-3), 7.33 (1H, d, J = 1.9 Hz, H-2'), 7.14
(1H, dd, J = 8.2, 1.9 Hz, H-6'), 6.87 (1H, d, J = 8.2
Hz, H-5), 6.37 (1H, d, J = 15.9 Hz, H-2), 3.92 3H, s,
-OCH3); "“C-NMR (100 MHz, acetone-dg) : 168.2
(C-1), 150.0 (C-4'), 148.8 (C-3), 145.9 (C-3"), 127.5
(C-1"), 123.8 (C-6'), 116.1 (C-2), 116.0 (C-5"), 111.4
(C- 2') 56.3 (-OCHs)o LA 04l 55 SOk IE (1) Fictls —
H, MO A Y 4 o WHERS T

%é\% 5: AR (HEE, ESI-MS m/z: 365
[M-+Na]". '"H-NMR (400 MHz, CsDsN) &: 7.53 (1H,
d, J = 8.4 Hz, H-5), 7.19 (1H, d, J = 2.0 Hz, H-2),
7.04 (1H, dd, J = 8.4, 2.0 Hz, H-6), 6.85 (1H, d,
J = 14.8 Hz, H-7), 6.57 (1H, dt, J = 14.8, 5.6 Hz,
H-8), 5.66 (1H, d, J = 7.2 Hz, H-1'), 4.56 (2H, dd, J =
5.6, 1.2 Hz, H-9), 4.52 (1H, dd, J = 12.0, 2.4 Hz,
H-6'b), 4.35 (4H, m, H-2', 3, 4', 6'a), 4.10 (1H, m,
H-5"), 3.75 (3H, s, -OCH3); "*C-NMR (100 MHz,
CsDsN) d: 1502 (C-3), 147.4 (C-4), 132.3 (C-1),
129.9 (C-7), 129.3 (C-8), 119.8 (C-6), 116.5 (C-5),
110.8 (C-2), 102.2 (C-1"), 78.8 (C-3"), 78.4 (C-5'),
74.8 (C-2"), 71.2 (C-4"), 62.9 (C-9), 62.3 (C-6"), 55.9
(-OCH3)o LA 1-%cdfs 15 Scikahds i s — 80, i
SEEY) 5 AFARIE

A 6: I F A AR, mp202~204 C,
ESI-MS m/z: 193 [M+H]". 'H-NMR (400 MHz,
CD;0D) 6: 7.84 (1H, d, J = 9.6 Hz, H-4), 7.10 (1H, s,
H-8), 6.76 (1H, s, H-5), 6.19 (1H, d, J = 9.6 Hz, H-3),
3.90 (3H, s, -OCH3); "C-NMR (100 MHz, CD;0D) §:
164.1 (C-2), 153.0 (C-7), 151.4 (C-9), 147.1 (C-6),
146.3 (C-4), 112.6 (C-3), 112.6 (C-3, 10), 110.0 (C-5),

104.2 (C-8), 56.8 (-OCH3). LA 20 5 SCHRHRE 1)
Hoyn— 5, EL A 6 A scopoletin.

a7 R K CFEE), ESI-MS m/z: 163
[M+H]". "H-NMR (400 MHz, CD;0D) 6: 6.99 (1H,
d, J = 2.0 Hz, H-8), 6.83 (1H, dd, J = 8.4, 2.0 Hz,
H-6), 6.72 (1H, d, J = 8.4 Hz, H-5), 6.49 (1H, d, J =
15.6 Hz, H-4), 6.18 (1H, dt, J = 15.6, 6.0 Hz, H-3),
418 (2H, dd, J = 6.0, 1.2 Hz, H-2), 3.85 (3H, s,
-OCH3); "C-NMR (100 MHz, CD;OD) &: 149.1
(C-7), 147.5 (C-9), 132.1 (C-5), 130.6 (C-8), 127.0
(C-6), 121.0 (C-10), 116.2 (C-4), 110.6 (C-3), 63.9
(C-2), 564( OCHs). LA 3l 55 SOk s 1 s —
M, e E# b &) 7 4 7-methoxy-2H-chromene .

&Y 8: kAR (HEE), ESI-MS m/z: 365
[M+Na]". "H-NMR (400 MHz, CD;0D) 8: 9.74 (1H,
s, -CHO), 7.43 (1H, dd, J = 8.0, 1.6 Hz, H-6), 7.41
(1H, d, J = 1.6 Hz, H-2), 6.93 (1H, d, J = 8.0 Hz,
H-5), 3.91 (3H, s, -OCH;3); “C-NMR (100 MHz,
CD;0D) &: 192.9 (-CHO), 154.8 (C-4), 149.7 (C-3),
130.7 (C-1), 127.9 (C-2), 116.3 (C-5), 111.3 (C-6),
56.4 (-OCHz). Lh_FH0dfs 5 SChk s ¥ — 5,
W e E ) 8 M I

wEY 9: LEMRY), ESI-MS m/z: 171 [M—
H] . 'H-NMR (400 MHz, CD;0D) &: 6.73 (1H, dd,
J=15.6, 5.6 Hz, H-3), 5.96 (1H, dd, J = 15.6, 1.2 Hz,
H-2), 4.16 (1H, m, H-4), 1.54 (2H, m, H-5), 1.24~
1.36 (6H, m, H-6, 7, 8), 0.90 (3H, t, J = 6.8 Hz, H-9);
BC-NMR (100 MHz, CD;OD) &: 171.5 (C-1), 149.3
(C-3), 124.5 (C-2), 72.0 (C-4), 37.8 (C-5), 32.9 (C-7),
26.1 (C-6), 23.6 (C-8), 14.3 (C-9). LA -4k 5 ke
-8, W E A 9 N 4-hydroxy-2(E)-
nonenoic acid.

EY 10 K E KRR CHEE-K),

IRve> (em '): 3372, 1695, 1 637; ESI-MS m/z: 330
[M—H] . '"H-NMR (400 MHz, CD-0D) 8: 5.67~5.70
(2H, m), 4.04 (1H, m), 3.90 (1H, dd, J = 6.0, 5.2 Hz),
3.44 (1H, m), 2.26 (1H, t, J = 4.8, 7.6 Hz), 1.48~1.62
(6H, m), 1.25~1.40 (14H, m), 0.90 GH, t, J = 6.8
Hz); C-NMR (100 MHz, CD;OD) 6: 177.7, 136.6,
131.1, 76.5, 75.8, 73.0, 38.3, 35.0, 33.6, 33.1, 30.5,
30.4,30.2,26.8,26.4,26.1,23.7, 14.4. UL E¥¥5 53¢
RRE Bt — 5, s Ak A 10 (98, 128,
1385)-(E)-9, 12, 13-trihydroxy-10-octadecaenoic acid.
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G 11 ok dh G, mp 136~138 C,
IR Wity B-ABEEM IR JeubAH ], gt
TLC, L REE—3, HXHRERAE AL,
SEAEY) 11 4 B-1 HS

WA 12: Eé%ﬂ{(ﬁq@?),mp 300~302 C,
IR Gk 5H% MFM IR DG, 5k a3t
TLC, L REE—3, HXRERAE AL,
SEA Y 12 I M.
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