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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--O-4'-coniferyl ether (1), threo-guaiacylglycerol-B-O-4'-sinapyl ether (2), threo-guaiacylglycerol-f-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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threo-guaiacylglycerol-p-O-4'-sinapyl ether (2 ).
threo-guaiacylglycerol-B-0O-4'-dihydroconiferyl ether
(3). WNHEER 5 (caffeic acid methyl ester, 4). 2
#1#F (coniferin, 5)+ scopoletin (6). 7-methoxy-2H-
chromene (7). # [ (vanillin, 8). 4-hydroxy-2(E)-
nonenoic acid (9). (9S, 128, 135)-(F)-9, 12, 13-
trihydroxy-10-octadecaenoic acid (10). B-7+ i liF
(B-sitosterol, 11) FiH% M{F (daucosterol, 12),
H b &Y 1~5. 7. 9 F110 b Ozt
o EER
1 L F0ea

X—>5 BB RO E AL Jasco V—550 2L A1/
AL % 3% 4% s Jasco FI/IR—480 Plus Fourier
Transform % 21 b3 {% (KBr & 1) Jasco P—1020
A AFEEAL: Bruker AV—400 B4 S A% i 4%
{%; Finnigan LCQ Advantage MAX Jiiili{¥; Agilent
1200 53 H7 214 i RCBUH (4,385 4% ; Dionex 7347 28 iy 280K
AN, Cosmosil Cig (434 (250 mm X 4. 6 mm,
5 pum); Varian il % 2 m S0RAH (4% A%, Cosmosil
Cig (01%FH (250 mmX 10 mm, 5 pm); HZEERR
GFasy FIAE ISR (55 HFEALT) ): Sephadex
LH-20 (Pharmacia Biotec AB); ODS ¥t i1k}
(Cig, 10~40 pm, Merck 247]); HP-20 KL AR
Aestze RO AR AT B 7
Hrafi b 24l

W BRI TULIR AR IN T, R K72
B gk g 1 1 28 0 o RAR Ailanthus  altissima (Mill.)
Swingle AR AIT R, FHMIARA (hrAS: CP2009
100601 fRA7 T BERE K27 245 KORIR 25 58T -
2 REBSSE

THEMRRE 3.0 kg, K, 95% LW ARl 2
H 4 R, RRR 15 hoe SREEGRIHURIRAA 135 E 400 g,
KRR B0, E3EWREA HP-20 ALK AT
%, KK 30%. 60%. 95% LEELENE. 60%
CEVEEER 7y (35 g) SREMRFE I, LAE - H B
(100 : 150 : 50) BRREVERIARE] 13 Ny o
3~6 4 B ARG . Sephadex LH-20 &gt (4
. ODS LA il # % HPLC 4y Biglifh, 13501k &9
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 (7.0 mg)- 10 (16.2 mg)~ 11 (7.0 mg). 12 (16.2 mg).
3 HMETE

a1 JTEEMHARY), ESI-MS m/z: 399 [M+

Na]*, 375 [M—H] . 'H-NMR (400 MHz, CD;0D) ¢:
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 = 12.0, 5.6 Hz, H-9a), 3.79 (6H, s, 2X-OCH);
BC-NMR (100 MHz, CD;OD) 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'-OCH3), 56.4 (3-OCH3). DL I %dis 55 Sk
B, Mt E ™ 1 A ervthro-
guaiacylglycerol-f-0-4'-coniferyl ether.

& 2. JEEMARY), ESI-MS m/z: 429 [M+
Na]". 'H-NMR (400 MHz, CD;0D) d: 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-OCH;), 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'-OCHj3), 56.4 (3-OCH3). LL E¥¥E 5 SCiikdiiE
fEn— 3, WSENRAY 2 A threo-guaiacyl-
glycerol-B-0-4'-sinapyl ether,

&y 3. #EeRY, VALY (nm): 280,
205, 228; ESI-MS m/z: 401 [M+Na]", 377 [M—H] .
'H-NMR (400 MHz, CD;OD) ¢: 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'-OCH3), 3.80 (3H, s,
3-OCHs), 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-OCHa), 35.5 (C-8'), 32.7 (C-7"). VA ¥ 5 3ok
WE 0 s =, W E S 3 A threo-
guaiacylglycerol-f-O-4'-dihydroconiferyl ether.
EW 4. Todhik (B, mp 161~163 C.
UV AN (nm): 332,300, 217; IR veor (cm™'): 3 463,

max

1 681, 1 607, 1 535, 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) d: 168.2
(C-1), 150.0 (C-4'), 148.8 (C-3), 145.9 (C-3"), 127.5
(C-17), 123.8 (C-6'), 116.1 (C-2), 116.0 (C-5"), 111.4
(C- z') 56.3 (-OCHs). LA I %ds 5 Sk aE i s —
O, WA 4 v g .

%é\% 5: AR 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, -OCH;); "“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). LA F3dfs 5 Sk gl — 50, e
SEALEY 5 RARITT .

E 6: IR CARED, mp 202~204 C,
ESI-MS m/z: 193 [M+H] . 'H-NMR (400 MHz,
CD;OD) 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) 6:
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 F-#di 5 SCHRHRIE 1)
Hod— 8, WA 6 4 scopoletin.

W) 7 AR R (HEE, 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,
-OCH;); "“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), 56.4 (-OCH3). LA_&-Hdh 5 SCiik i aiE i 5l —
M, W E A 7 A 7-methoxy-2H-chromene..

e 8: Atk AR (HED, ESI-MS m/z: 365
[M-+Na]". 'H-NMR (400 MHz, CD;OD) 6: 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, -OCH3); “C-NMR (100 MHz,
CD;0D) 6: 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 (-OCH;3). LA Fdfs b5 SChk o i ¥t — 5,
W A 8 N A I

tEY 9: LERY), 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;0D) &: 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 il 5 SClikik

w5, W% e A 9 4 4-hydroxy-2(E)-
nonenoic acid,
twHEW 10 FRE O KR CHE-/K),

IR v (em ): 3372, 1695, 1 637; ESI-MS m/z: 330
[M—H] . "H-NMR (400 MHz, CD;0D) 6: 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;0D) §: 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 L¥¥E 5
HRARTE g — 2, s e Ak S 10 4 (98, 128,
13S5)-(E)-9, 12, 13-trihydroxy-10-octadecaenoic acid.
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A& 11: JoEEr il (), mp 136~138 C,
IR G - EE IR JGREAIR], L5 A3t
TLC, L RE{HE—3, SXTHIREIE AU, T
EEY 11 Ky B-2F i

AW 12: KR CFED, mp 300~302 C,
IR Dt 5% NP IR JGREFHFE, 5653
TLC, L RE{E—3, SXTESIREE AR, M
SEAEY) 12 S M.
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