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[ Abstract | Objective: To study the chemical constituents of the chloroform portion of Ailanthus

altissima. Method; The chloroform portion were isolated and purified by silica gel column chromatography, HP-20
and Sephadex LH-20. Their chemical structures were elucidated by spectral data ('H-NMR,"”C-NMR). Result:
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Six compounds were isolated from the chloroform portion. They were identified as betulinic acid (1), a-amyrin
(2), 6a-hydroxylup-20 (29 ) -en-3-on-28-oic acid (3), 2«a, 3B-dihydroxyurs-12-en-28-oic acid (4), B-

sitosterol (5), ursolic acid (6). Conclusion; Compounds 1, 2, 3, 4 and 6 were isolated from this plant for the

first time.
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Bruker AM-400 MHz }; DRX-500 MHz #% % 2 9&
L (TMS V2 A7), XRC-1 8 8 S0 A A (I s 3
ARBEIE) , W K2R A 7 s BL-320H AU 1K
5F-;Sephadex LH-20 (40 ~ 70 pm) , Fi #it. Amersham
Pharmacia Biotech AB /A &) 4 ;= ; HP-20, H 4% Daiso
oS EVE S REE G (200 ~300 H ), i H(10 ~ 40
pm)  fiE 8 GF254 ¥ % 5 ¥k TF R A |l A&
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R, T2 B AR Jie A e 3%, AP - 7K R 32 0 T, 80 %
FH it 0 MO 8 3 2 1 2% )2 0, LA Tl -2 R &
B -5 P (82 1: 1) S IFS, 43 3145 24k & 4 1(52
mg) ML G4 2(60 mg) . Fr7 Lk A A3, LA
k-2 R LR EE VRN, 15 8] Fr7-1 ~ Fr7-5 485 4
5y 5 Fr7-3 28 JORA ik e AR A3, DL AT I K R B VR
J,50% WY P ok i 45 43 25 o 4 2 A, DL = & H
Bi-Z 8 B (80: 1) S R IFHI, 43 15 2L & Wik &
P 3(32 mg) FifL&4 4 (173 mg), Fi8 2 HP-20
(RALBNg ) #E a3k, LU Es-oK B R vk B, 45 2
Fr8-1 ~ Fr8-4 It 4 >4 73 ; Fi8-3 28 fif I AT 535, LU
ATk - 2 1R & TR #6 B PR, 45 3 Fr8-3-1 ~ Fi8-3-4
I 4 A2 53 Fr8-3-2 il 25 W2 A4, DL = S H b -
LR OTR-5+ N BE(10:5: 1) eIl 43 8k &9 5
(32 mg) ;Fr8-4-2 £ Sephadex LH-20 1 {4% , L) =4
e - Y B0 06, v 4, B 10 485 &, 15 DL A T k- 2 TR
TR (8: 1) HE &, BLE ) 6(73 mg)
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&Y 1 HEOK K, mp 284 ~286 C, C, Hy
0,, ESI-MS m/z; 455.3 [ M-H ]~ ,'H-NMR ( 400
MHz, C,D5N) 8,: 0.97, 1.66 (H-1), 1.82 (H-
2),3.45 (H3),0.79 (H-5), 1.50, 1.37 (H-6),
1.51,1.37 (H-7), 1.36 (H-9), 1.38, 1.19 (H-
11), 1.19, 1.91 (H-12), 2.72 (H-13), 1.19,
1.82 (H-15), 1.53, 2.62 (H-16), 1.76 (H-18),
3.45 (H-19),1.52,2.22 (H-=21), 1.52, 2.22 (H-
22), 4.92, 4.75 (H-29), 1.19, 0.99, 0.78,
1.02, 1.03, 1.75 (each 3H, s, 6 x CH;) ., C-NMR
(100 MHz, C,D,N) 5.:40.5 (C-1), 29.5 (C-=2),
79.4 (C-3), 40.6 (C-4), 57.4 (C-5), 20.0 (C-
6),36.0 (C-7), 42.5 (C-8), 52.3 (C9), 38.5
(C-10), 22.5 (C-11), 27.4 (C-12), 39.8 (C-
13), 44.1 (C-14), 31.5 (C-15), 34.1 (C-16),
57.8 (C-17), 51.0 (C-18), 49.0 (C-19), 152.5
(C20), 32.5 (C=21), 38.8 (C-22), 29.9 (C-
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23), 17.8 (C=24), 17.7 (C25), 17.6 (C-=26),
16.0 (C-27), 180.2 (C-28), 111.3 (C-29), 20.9
(C-30), iR NMR %di 5 Sk [4 ] 408 — 2, ok
AL G R T HERR .

&2 A A, mp 229 ~231 °C, EI-MS
m/z; 426 [M 1", C,,H,,0,'H-NMR (500 MHz,
C,D,N)&,: 5.22 (1H, t, H-12), 3.48 (1H, q,
Jowsa =15, Jynp =5 Hz, H3a), 1.33, 1.28,
1.18, 1.08, 1.05, 0.92 (each 3H, 6 x CH,), 0.99
(6H, s, 2 x CH,),"” C-NMR (125 MHz, C,D,N)
8.:38.8 (C-1),27.5(C-2),77.5 (C-3), 386 (C-
4),55.0 (C5), 18.2 (C-6), 32.5 (C-7), 39.6
(C-8),47.5 (C9), 36.5 (C-10), 23.0 (C-11),
124.3 (C-12), 139.3 (C-13), 41.5 (C-14), 28.2
(C-15), 26.2 (C-16), 33.2 (C-17), 58.5 (C-
18),39.2 (C-19), 39.0 (C-20), 30.8 (C-21),
41.2 (C-22), 28.2 (C-23), 15.2 (C24), 15.8
(C25), 16.5 (C26), 22.8 (C-27), 27.5 (C-
28), 17.0 (C-29), 20.8 (C-30), I & NMR % #
ESCERIS Tl — 2, MRzt W R a-F R IREE

k&3 Ak R, mp 284 ~286 C,ESI-MS
m/z;469 [M-H] , C, H, O,.,'H-NMR (500 MHz,
C,D,N) 6,:4.98 (1H, s, H29), 4.80 (1H, s, H-
29), 4.14 (1H, m, H-6), 3.52 (1H, m, H-19),
1.81, 0.75 (each 3H, s, 2 x CH,), 1.66, 1.11
(each 6H, s, 4 x CH,).,"” C-NMR (125 MHz,
C,D,N) §.:39.8 (C-1), 33.3 (C-2), 218.5 (C-
3),47.5 (C-4), 58.5 (C-5), 66.6 (C-6), 44.6
(C-7), 41.5 (C-8), 49.1 (C-9), 38.0 (C-10),
21.8 (C-11), 25.8 (C-12), 38.2 (C-13), 42.6
(C-14), 30.1 (C-15), 32.5 (C-16), 56.5 (C-
17), 49.5 (C-18), 47.5 (C-19), 151.0 (C-20),
30.8 (C-21), 37.3 (C-22), 31.8 (C-23), 19.8
(C24), 17.7 (C25), 16.5 (C26), 14.6 (C-
27), 178.8 (C-28), 109.9 (C-29), 19.5 (C-30),
3R NMR %di 5 S3Cik [ 6 ] il — 3, ik iz e &9
N 6a-Hydroxylup-20(29) -en-3-on-28-oic acid,

a4 HEK K, mp 264 ~266 C , ESI-MS
m/z:473 [M +H]",C, H,0,,'H-NMR (500 MHz,
C,D,N) 8,: 5.45 (1H, t, H-12), 4.09 (1H, dt,
H-28), 3.39 (1H, d, J =9.5 Hz, H-3a), 2.60
(1H, d, J=11.5 Hz, H-18), 1.25, 1.19, 1.06,
1.04, 0.95 (each 3H, s, H-23, 27, 26, 24, 25),
0.98 (3H, d, J=6.5 Hz, H-30), 0.93 (3H, d,

J=6.5 Hz, H29),” C-NMR (125 MHz, C,D,N)
5.:48.5 (C-1), 68.8 (C-2), 84.2 (C-3), 40.5
(C4), 56.4 (C5), 19.2 (C-6), 33.8 (C-7),
40.2 (C-8), 48.5 (C9), 38.8 (C-10), 24.1 (C-
11), 125.8 (C-12), 139.8 (C-13), 42.8 (C-14),
25.3 (C-15), 31.5 (C-16), 48.4 (C-17), 53.6
(C-18), 39.8 (C-19), 39.8 (C-20), 29.8 (C-
21),37.8 (C22), 29.1 (C-23), 18.1 (C-24),
17.5 (C-25), 17.8 (C-26), 24.5 (C-27), 180.2
(C-28),21.9 (C-29),17.9 (C-30), & NMR %
Y5 SCHR [ 7 ] 4l — 2, #IEZ L & W N 2, 38-
dihydroxyurs-12-en-28-oic acid,

& s CuH, 0, L@ . 5% i IR 5
BEOBRW RO, A f, TLC G5 B-4 i By
(TR Q= R 2w N N N R T T R X S A Y D
B-1% i B

a6 C H, O, HEOB AR, 5% B R 5
B TRV R 0, B R 200, TLC A5 I 5 A8 2R R bn
N — B, LR A SRR B OB IR i Ak 5 W o g
R

[ &% k]

(1] R, S0, 6, 5. f 8 =0T b 30 1k
BRIELI ). 920 7 A2 2 . 2011,17(16) £ 113,

(2] s[5k E 0. R H0 00 55 78 9 2 06 1 4 o 42
Bk Kooy & [I]. 0 B A& 9B g, 2007, 23
(4) .348.

(3] vstm,kic s, Sl e, 45, 4 AR JIE 7 BT A 4K
MG AR R BF T [T ], [ 2 2 ik, 2007, 32
(1).27.

(4] RAR¥,IRBEE, MBEH 5. TR R ML AL 5
WEFC L], B 24 5 ,2010,35(15) 11978,

[5] Da Paz Lima M, De Campos Braga P A, Macedo M L, et
al.  Phytochemistry of Trattinnickia burserifolia, T.
rhoifolia, and Dacryodes hopkinsii: Chemosystematic
implications [ J ]. J Brazilian Chem Society, 2004, 15
(3):385.

[6] Fukuda Y, Sakai K, Matsunaga S, et al. Cancer

chemopreventive effect of orally administrated lupane-type

triterpenoid ~ on  ultraviolet  light B induced
photocarcinogenesis of hairless mouse [ J ]. Cancer
Letters, 2006 ,240 (1) ;94.

[7] Cheng J J, Zhang L J, Cheng H L, et al. Cytotoxic
hexacyclic triterpene acids from Euscaphis japonica[ J]. ]
Nat Prod,2010,73(10) :1655.

[ DAL ARLEAR ]

- 105 -



