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Isolation and structure identification of alkaloid and quassinoids from root bark
of Ailanthus altissima

QI Xin, CHEN Zhi-hua, GAO Lu, XU Li-li, YU Bo, YANG Hong
Liaoning Provincial Key Laboratory of Biotechnology and Drug Discovery, College of Life Science, Liaoning Normal University,
Dalian 116029, China

Abstract: Objective Isolation and identification of chemical components from the root bark of Ailanthus altissima by HPLC method.
Methods Crude products which were extracted with ethanol were separated and purified by preparative HPLC, and the structures of
the compounds were identified by mass spectrometry (MS), "H-NMR, and *C-NMR. Results Under the above conditions, ailanthone
(1), shinjulactone A (2), and a new B-carboline alkaloid (3) were successfully obtained, and the purities of the compounds are all above
95%. Conclusion A rapid and simple method is set up to isolate and identify lower content components from 4. altissima.
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Fig. 1 Preparative chromatogram of crude
extract from A. altissima
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WEY 1. Lk AR, CypHauOr ESI-MS m/z:
376, 'H-NMR (CsDsN, 500 MHz) 6: 4.58 (1H, s, H-1),
6.13 (1H, br s, H-3), 3.12 (1H, br d, J = 12.3 Hz, H-5),
2.22 (1H, br d, J = 15.3 Hz, H-60), 2.03 (1H, br dd, J =
15.3, 12.3 Hz, H-6pB), 4.66 (1H, br s, H-7), 3.58 (1H, s,
H-9), 4.49 (1H, s, H-12), 2.86 (1H, dd, J = 13.5, 5.7
Hz, H-14), 3.73 (1H, dd, J = 18.5, 13.5 Hz, H-150),
2.94 (1H, dd, J = 18.5, 5.5 Hz, H-15B), 1.77 (3H, br s,
H-18), 1.56 (3H, s, H-19), 4.13 (1H, d, J = 8.1 Hz,
H-200), 3.68 (1H, d, J = 8.2 Hz, H-20p), 5.29 (1H,
br s, H-21a), 5.20 (1H, s, H-21B); *C-NMR (CsDsN,
100 MHz) &: 84.4 (C-1), 197.4 (C-2), 126.2 (C-3),
162.2 (C-4), 424.8 (C-5), 26.2 (C-6), 78.6 (C-7), 45.7
(C-8), .48.0 (C-9), 45.6 (C-10), 110.4 (C-11), 80.7
(C-12), 147.5 (C-13), 42.5 (C-14), 35.3 (C-15), 169.5
(C-16), 22.4 (C-18), 10.3 (C-19), 72.2 (C-20), 118.1
(C-21) AKHELA L EH, mIRIDHERZ AL &Pk
KRWEEALEY), H 'TH-NMR. PC-NMR 5 kR
BP0, WA 1 N R

A 2: TozE IR, CaoHpsO7, ESI-MS
m/z: 378. "H-NMR (DMSO-ds, 500 MHz) &: 3.31 (1H,
d, J=7.7 Hz, H-1), 3.82 (1H, br s, H-2), 5.37 (1H, d,
J=1.4Hz, H-3), 2.20 (1H, br s, H-5), 1.85 (1H, d, J =
15.0 Hz, H-60), 1.8 (1H, dd, J = 15.0, 2.1 Hz, H-6B),
4.49 (1H, t, J = 2.1 Hz, H-7), 2.50 (1H, br s, H-9),
3.67 (1H, s, H-12), 2.72 (1H, dd, J = 13.5, 5.3 Hz,
H-14), 2.87 (1H, dd, J = 18.2, 13.1 Hz, H-15a), 2.46
(1H, dd, J = 18.5 Hz, H-15B), 1.61 (3H, s, H-18), 1.09
(3H, s, H-19), 3.82 (1H, d, J = 8.2 Hz, H-20a), 3.25
(1H, d, J = 8.3 Hz, H-20B), 5.02 (1H, br s, H-21a),
5.04 (1H, br s, H-21B); “C-NMR (DMSO-ds, 100
MHz) d: 82.3 (C-1), 71.1 (C-2), 125.8 (C-3), 133.6
(C-4), 43.5 (C-5), 25.0 (C-6), 78.0 (C-7), 44.5
(C-8), .40.3 (C-9), 40.8 (C-10), 108.8 (C-11), 79.1
(C-12), 146.5 (C-13), 46.0 (C-14), 34.2 (C-15), 169.1
(C-16), 20.8 (C-18), 9.59 (C-19), 71.2 (C-20), 117.6
(C-20). HeHELl E¥dR, 1L 'H-NMR. “C-NMR 1
SCHRARTEP A 8, MR A Y 2 MR
fig Ao

tEW) 3. #EHR, ESI-MS m/z: 542, JG#E
IIHTSZIAE (%): C4.708, H53.39, N4.227.
P TR S e R T TS 3 T

A Ca6HoeN,011. 'H-NMR (DMSO-d, 500 MHz)
: 8.70 (1H, s, H-2), 8.55 (1H, d, J = 8.2 Hz, H-8),
8.44 (1H, d, J = 7.8 Hz, H-11), 8.13 (1H, d, J = 9.7
Hz, H-4), 7.76 (1H, t, J = 7.5 Hz, H-9), 7.61 (1H, t,
J = 7.5 Hz, H-10), 6.87 (1H, d, J = 9.7 Hz, H-5);
BC.NMR (DMSO-ds, 100 MHz) §: 149.41 (C-1),
13422 (C-2), 139.29 (C-4), 125.59 (C-5), 159.31
(C-6), 115.96 (C-8), 129.87 (C-9), 125.65 (C-10),
125.12 (C-11), 122.87 (C-12), 117.01 (C-13), 130.48
(C-14), 132.64 (C-15), 137.84 (C-16). UL _ERz LS &
ATHEWTZAL S W) 0 S AR B EAL &4, RISk
EWH—Fh, EkRK-6 BRI A, Horh ek Rk -6
Jy %A & BHZ Y. TH-NMR (DMSO-ds, 500
MHz) 6: 5.47 (1H, d, J = 7.7 Hz, H-2"), 437 (1H, d,
J =10.7 Hz, H-6'), 4.05 (1H, m, H-3"), 3.81 (1H, m,
H-5'), 3.55 (1H, t, J = 8.25 Hz, H-4'), 3.41 2H, t, J =
8.00 Hz, H-7); "C-NMR (DMSO-ds, 100 MHz) §:
100.45 (C-2'), 75.96 (C-3'), 73.24 (C-4'), 69.61
(C-5"), 73.99 (C-6"), 62.90 (C-7")o LA A5 E AT HEH
H%IHEEE (glucosyl group) &5 RIIMAFAE, HLL 2'-1
5 cantin-6-one ##%. H4E '"H-NMR 6: 2.50~2.23
(H-2",4"), 1.15 (3H, s, 3"-CH3); *C-NMR 4: 170.36
(C-1", 5"), 45.96 (C-2", 4"), 68.81 (C-3"), 27.72
(3"-CHs) #fEl g5 # b &G IR Wi i sE, HLL 167
RIR S M ATREIR 7 LR R R R AR N TE
JRHERE . A DL B AR A S Seik s AT
Wbt & oh — i e, mach 1-{6-[(4,
6-dihydroxy-4-methylhepta-dien-2-yloxy)methy]-
thtrahydro-3,4,5-trihydroxy-2H-pyran-2-yloxy}-6H-
indolo [3,2,1-ij] [1, 5] naphthyridin-6-one. 454 Il
2, 4 kR BROK BB A .
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