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CI: [103.96 (CIe= ), 46 88, 44.40, 33.30, 32.02, 30.79, 27.06, 23.27, 22.59,
20.54], 6 CH [121.43 (CHe ), 77.62 (CHOH), 71.94 (CHOH), 46, 88, 44. 40,
40,951, 8 C[178 49 (COOH), 150. 93 (C= ), 144.08 (C= ), 49. 38, 45. 60, 39. 30,
37. 85, 30.27], 29, 44, 4,
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Tab. 1 IR data of 1

viner Jem™ ! vher fem™!
3444( ) OH 1379,1 350 A Bl
3071 = C- H 1321, 1300, 1264 B B
1 693( ) COOH C=0
1 644 = C 1 046 C-0
1 , (2D H=C COSY, 2D'H- H COSY),
A . '"HFC cosy 46.88 1.81, 0.9

,71.94  3.25 ,77.62 353 ,49.38 1. 64 , 'HLHCOSY 1. 81
0. 94, 3. 25 ,0.94  1.81,3.25 ,3.25  3.53,1.81, 0.94 ,3.53

324 . 2 OH A
G G 1 )
Cs ) (J= 8.8 Hz), C B ,G
a G OH B .C¢ OH o . G (J= 13.2,
5. 2Hz) C H B o
¢ G OH
Wi4.58 507 2 H W103.96 DEPT
1 424 . 1 ( 2).
1 1 .G GG
Fg. 1 Conformation of G, G and G, G 2 1

in compound 1 Fig- 2 Structure of compound 1
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Tab.2 '3C NMR and'H NM R data of compound 1
W, /ppm Wi /ppm W, /ppm Wi /ppm W /ppm W, /ppm
1. 81(m, 1H), 1. 89(m, 1H), 1. 61(m, LH),
1 46.88 11 22.59 21 30.79
0. 94(m, 1H) 1. 63(m. 1H) 1. 41( m. 1H)
3.25(m, 1H), 1. 30( m, 1H),
2 7194 12 12143 5. 18(s, 1H) 22 33.30
4.28(OH) 1. 12( m. 1H)
3.53(d, 1H) ,
3 7.6 13 144 08 - 23 - -
4.92(0H)
5.07(b, s, 1H),
4 150.93 - 14 4152 - 24 103.96
4.58( b, s, 1H)
1. 66(m, 1)
5 49.38 1.64(r, 1H) 15 27.06 25 14.94 0.65(s, 3H)
1. 07(m., 1H)
1 42(m, 1 1. 90(m, 1
6 26 54 (m. 1H) 16 23.77 (m. TH) 26 16.74 0.74(s, 3H)
1. 24(m. 1H) 1. 51(m, 1H)
1. 41(m, 1
7 32.02 (m, 1H) 17 49.38 - 27 25.48 1.14(s 3N)
15(m, 1H)
8 39.30 - 18 40.95 2.74(dd, 1H) 28 178.49 -
1. 60(m, 11)
9 44.40 1.70(d,1H) 19  44.40 29 32.71 0.87(s, 3H)
1. 04(m, 1H)
10 37.8 - 20 30.27 - 30 23.27 0.87(s 3H)
1 ( 3), EIMSm /= 456( M )(3),410(7),392(3),

248(100), 235(6) , 233(8), 219(4),207(6), 203(75), 189(16), 175(9), 161(8), 147(8).
133( 18), 119(16), 105(9).

1.2 2
2 No57, ,0p293~ 295C ( ), 488
(M ). 3,4
% 3 289 409k ik HIE
Tab. 3 IR data of 2
Wi fem ™! VB fem™ !
3409 , ) OH 1 384, 1 364 A Bl
3450~ 2 600( ,2676 ) COOH 1 264,1 307, 1320 B
1 693 COOH C= 0O (|1 046 C-0
1 644 G C
2 IR,'HNMR.”"CNMR DEPT 2
CoHeOs. EIMS 488 , 2, B. 23 —12(13) 28—
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Fg. 3 The fragmentation pathways of 1
[6 8] @D )
2 4.
2 2, B, 23- -12(13)
28— Arjunolic acid.
Terminalia ar juna B,
2 , EIM S
m lzz 488(M ) (9), 443(M-COOH) (2), 394
(1), 248(100), 239(4), 235(9), 233(3),219
(4),203(85), 189(16), 173(10), 159(8), 147
(9), 133( 19), 119( 16), 105(18). A )
488. 1 Fig. 4 Strutuere of compound 2
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(248, 235,233,203, 189, 133) , 1, 5.
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% 4 289 "CNMR#A='H NM Rt 4%
Tab. 4 CNMRand!'H NM R data of 2
We /ppm DEPT Wi /ppm We /ppm DEPT Wi /ppm
1 4534 CH 1 73(dd, 1H) Q 72(d, 1H) 16 22.91 CH 1 84(m,1H), L. 53(m, 1H)
2 67.32 CHOH 3. 46(m, 1H) 17 46.05 c -
3 75.59 CHOH 3.19(d, 1H,J= 9. 4H>) 18 40.73 CH 2 74(dd, 1H,J= 12.0 Hyp)
4 41.31 c - 19 46.57 CH 1.60(m, 1H), 1. 02(m, 1H)
5 4581 CH 1.17(dd, 1H) 20 30.25 C -
6 17.37 CH 1.4,(m,1H),1. 14(m,1H)|| 21 32.00 CH, 1.59(m, 1H), 1. 40(m, 1H)
7 3.6 CH L 4(m 1H).1L19(m, 1H) || 22 33.26 CE 1.29(m, 1H), 1. 10(m, 1H)
3.29(d, 1H,J= 11.8 Hz),3. 11
8 38.83 c - 23 64.03 CROH
(d,1H, J= 11. 8 Hz)
9 46.97 CH 1.56(d,1H) 24 13.48 CH; 0.53(s,3H)
10 37.29 c - 25 16.62 CH 0.69(s,3H)
11 2255 CH 1.83(m, 1H), . 51(m, 1H) 26 16.82 CH, 0.90(s,3H)
12 121.34 CcH= 5. 15(s, 1 H) 27 25.55 Ccw 1. 14(s,3H)
13 143.83 c - 28 178.42 COOH -
14 2.3 ¢ - 29 32.69 CIi 0.86(s,3H)
15 27.08 CH 1.61(m, 1H), 1. 02(m, 1H) 30 23.25 CHy 0.86(s,3H)
5 2
Fig.5 The fragmentation pathways of compound 2
2
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Studies on the Chemical Constituents of the Lu Lu Tong( 1)
—— Structure Determination of a Novel Pentacyclic Triterpene

Lai Zuoqix Dong Yong

Abstract Two oleanane type triterpenes were isolated from the crude drug Lu Lu Tong,
the fruits of Liquidambar formosana and their structures were elucidated as 2v, B -dihy—
droxy—=23-norolean—4(24), 12(13)dien—28-vic acid(1), 2, B, 23~trihydroxyolean—12( 13) -
en-28-vic acid(2), based on "C NMR, DEPT, 'H NMR, 'H-H COSY, " C- H COSY,
IR, MS and elemental analysis. (1) is a novel compound, while (2) is first isolated from
this plant.

Keywords Lu Lu Tong, pentacyclic triterpenes, oleanane, retro—Diels—Alder cleavage,
2, B-dihy droxy-23-norolean—4(24), 12( 13) ~dien28-oic acid
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