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Triterpene acids from roots of Symplocos laurina
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Abstract: Objective To study the triterpene acids from the roots of Symplocos laurina. Methods The constituents were isolated by
repeated chromatography with silica gel, Sephadex LH-20, ODS columns, and semi-preparing liquid chromatography. The structures
were elucidated by sepectroscopic anaylsis. Results Ten compounds were isolated from 95% ethanol extract of the roots of S. laurina
and their structures were identified as: 19a-hydroxy-4-oxo-3,24-dinor-2,4-secoolean-12-en-2,28-dioic acid (1), negundonorin A (2),
2a,3p,190,23-tetrahydroxyurs-12-en-28-oic acid (3), 2a,3p,190,23-tetrahydroxylean-12-en-28-oic acid (4), 2a,33,23-trihydroxyurs-
12-en-28-oic acid (5), 2a,3B,23-trihydroxylean-12-en-28-oic acid (6), 2a,3a,190,23-tetrahydroxyurs-12-en-28-oic acid (7),
1a,3PB,19a,23-tetrahydroxyurs-12-en-28-oic  acid (8), 3P,19a,23-trihydroxyurs-12-en-28-oic acid (9), and 2-o0x0-3(3,190,23-
trihydroxyurs-12-en-28-oic acid (10). Conclusion All the compounds are isolated from this plant for the first time. In addition to
compounds 3 and 7, the other compounds are isolated from the plants of Symplocos Jacq for the first time.
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24- AF -2,4- JF 36 5% BOR B -12- 06 -2,28- R
( 190-hydroxy-4-oxo0-3,24-dinor-2,4-secoolean-12-en-
2,28-dioic acid, 1) .negundonorin A(2).20,33,19a,23-
DY F2 Ik 1% 95 ¢ -12- 45 -28- 18 ( 2a,3B,190,23-tetra-
hydroxyurs-12-en-28-oic acid, 3). 2a,38,19a,23-/Y
oL S OB R -12- @ -28- TR ( 20,3B,190,23-
tetrahydroxylean-12-en-28-oic acid, 4). 2a,3f,23-=
FAOE 5 R b -12- 475 -28- 12 (20,3B,23-trihydroxyurs-
12-en-28-oic acid, 5)+ 2a,3p,23- = FFFE I AR - 12-
fi-28-1% (2a,3B,23-trihydroxylean-12-en-28-oic acid,
6)+ 20,30,190,23-PUFEHE 95 k¢-12-465-28-18 (20,30,
190,23-tetra-hydroxyurs-12-en-28-oic acid, 7). 1a,3p,
190,23-PU $2 3 1% 5 5¢ -12- 945 -28- 1R (10,3B,190,23-
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FE I 5 E-12-45-28-18  (3B,190,23-trihydroxyurs-
12-en-28-oic acid, 9). 3P,190,23- =K 1% Jke-2-
B KL -12- 07 -28-12  ( 2-0x0-3B,190,23-trihydroxyurs-
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WE 1: ABRLERMA (TED. 'HNMR
(400 MHz, CD;0D) : 5.34 (1H, s, H-12), 3.26 (1H,
d, J = 3.7 Hz, H-19), 3.06 (1H, s, H-18), 3.03 (1H, d,
J=2.1Hz, H-5), 2.34 (2H, d, J = 14.0 Hz, H-1), 2.19
(1H, d, J = 14.0 Hz, H-1), 2.22 (3H, s, H-23), 1.31
(3H, s, H-27), 1.08 (3H, s, H-25), 0.96 (3H, s, H-30),
0.93 (3H, s, H-29), 0.83 (3H, s, H-26); "*C-NMR (100
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MHz, CD;OD) d: 43.7 (C-1), 174.5 (C-2), 215.0
(C-4), 56.8 (C-5), 22.3 (C-6), 33.2 (C-7), 39.9 (C-8),
39.9 (C-9), 39.8 (C-10), 23.8 (C-11), 123.9 (C-12),
143.7 (C-13), 42.4 (C-14), 28.8 (C-15), 27.8 (C-16),
45.9 (C-17), 44.5 (C-18), 81.6 (C-19), 35.3 (C-20),
28.8 (C-21), 31.5 (22), 30.8 (C-23), 17.7 (C-25), 16.8
(C-26), 24.1 (C-27), 181.5 (C-28), 27.8 (C-29), 24.4
(C-30). LA Xl 5 scmkaion —sY, S e th sy
WY1 0 190-F256-4- PR IE-3,24-E-2,4-FF IR 55 OR B -
12-45-2,28- "% .

G 2: FHETCE B AR CHEE), ESI-MS m/z:
467.4 [M—H] , 513N CyHyOs. 'H-NMR (400
MHz, CsDsN) 6: 6.52 (1H, s, H-1), 5.58 (1H, s, H-12),
3.03 (1H, s, H-18), 2.66 (1H, m, H-6), 2.11 (3H, s,
H-23), 1.59 (2H, m, H-7), 1.49 (3H, s, H-25), 1.40
(3H, s, H-30), 1.35~1.29 (2H, m, H-21), 1.27 (3H, s,
H-27), 1.19 (3H, s, H-26), 1.10 (3H, d, J = 6.6 Hz,
H-29); "C-NMR (100 MHz, CsDsN) J: 126.9 (C-1),
146.9 (C-2), 181.0 (C-3), 127.1 (C-4), 166.0 (C-5),
25.5 (C-6), 35.4 (C-7), 40.8 (C-8), 45.7 (C-9), 44.1
(C-10), 27.1 (C-11), 127.9 (C-12), 140.5 (C-13), 43.2
(C-14), 29.8 (C-15), 26.3 (C-16), 48.7 (C-17), 55.0
(C-18), 72.8 (C-19), 42.6 (C-20), 27.1 (C-21), 38.5
(C-22), 11.2 (C-23), 21.7 (C-25), 17.1 (C-26), 24.3
(C-27), 182.6 (C-28), 17.0 (C-29), 27.2 (C-30). Ll I
Mo 5 ScuraoE A -5, M e A 2 N
negundonorin Ao

tEY 3: A LEEMmA (FED, mp 282~
284 ‘C. 'H-NMR (400 MHz, CsDsN) &: 5.58 (1H, s,
H-12), 426 (1H, m, H-2B), 4.21 (1H, d, J = 10.2 Hz,
H-23), 4.19 (1H, m, H-3a), 3.72 (1H, d, J = 10.1 Hz,
H-23), 3.61 (1H, s, H-3), 3.04 (1H, s, H-18), 1.65 (3H,
s, H-27), 1.42 (3H, s, H-29), 1.12 (3H, s, H-30), 1.10
(3H, s, H-25), 1.09 (3H, s, H-26), 1.07 (3H, s, H-24);
BC-NMR (100 MHz, CsDsN) &: 48.1 (C-1), 69.2
(C-2), 78.6 (C-3), 43.9 (C-4), 48.5 (C-5), 18.9 (C-6),
33.4 (C-7), 40.2 (C-8), 48.1 (C-9), 38.6 (C-10), 24.4
(C-11), 128.2 (C-12), 140.3 (C-13), 42.4 (C-14), 29.5
(C-15), 26.6 (C-16), 48.3 (C-17), 54.9 (C-18), 72.9
(C-19), 42.6 (C-20), 31.4 (C-21), 37.4 (C-22), 66.9
(C-23), 14.6 (C-24), 17.0 (C-25), 17.6 (C-26), 24.9
(C-27), 181.2 (C-28), 27.3 (C-29), 17.5 (C-30). LA I
Mo ocukk g — s, WS EEw 3N

20,3B,190,23-PUFE L 15 ke - 12-4%5-28-1R

WEY 4: AGBLERMA (FED. 'HNMR
(400 MHz, CsDsN) 6: 5.54 (1H, s, H-12), 4.28 (1H, m,
H-2), 4.20 (1H, d, J = 9.2 Hz, H-3), 4.18 (1H, d, J =
10.4 Hz, H-23), 3.72 (1H, d, J = 10.5 Hz, H-23), 3.60
(1H, m, H-19), 3.60 (1H, brs, H-18), 1.56 (3H, s,
H-27), 1.18 (3H, s, H-29), 1.11 (3H, s, H-30), 1.09
(3H, s, H-25), 1.08 (3H, s, H-26), 1.06 (3H, s, H-24);
BC.NMR (100 MHz, CsDsN) &: 47.8 (C-1), 69.2
(C-2), 78.6 (C-3), 43.9 (C-4), 48.4 (C-5), 19.0 (C-6),
33.9 (C-7), 40.4 (C-8), 48.8 (C-9), 38.9 (C-10), 29.2
(C-11), 123.2 (C-12), 145.3 (C-13), 42.5 (C-14), 29.5
(C-15), 24.6 (C-16), 46.4 (C-17), 45.1 (C-18), 81.5
(C-19), 36.0 (C-20), 28.7 (C-21), 33.3 (C-22), 66.9
(C-23), 14.6 (C-24), 17.9 (C-25), 17.6 (C-26), 25.1
(C-27), 181.3 (C-28) 29.5 (C-29), 25.1 (C-30). LA I %k
o 5 ScirAE — 8, MR A 4 4 20,3p,
190,23-PU S I 5 3R bt - 12-4%5-28- 12

WEY 5: AGLERMA (FED. 'HNMR
(400 MHz, CsDsN) 6: 5.47 (1H, s, H-12), 4.21 (2H, m,
H-2, 3), 3.73 (1H, d, J = 10.5 Hz, H-23), 3.26 (1H, d,
J =103 Hz, H-23), 2.62 (1H, d, J = 11.2 Hz, H-18),
1.15 (3H, s, H-24), 1.07 (9H, s, H-25, 26, 27), 0.97
(3H, d, J = 6.4 Hz, H-29), 0.93 (3H, d, J = 6.3 Hz,
H-30); "C-NMR (125 MHz, CsDsN) : 48.2 (C-1),
69.2 (C-2), 78.5 (C-3), 43.9 (C-4), 48.3 (C-5), 18.8
(C-6), 33.4 (C-7), 40.3 (C-8), 48.2 (C-9), 38.6 (C-10),
24.0 (C-11), 125.8 (C-12), 139.6 (C-13), 42.8 (C-14),
28.9 (C-15), 25.1 (C-16), 48.3 (C-17), 53.9 (C-18),
39.7 (C-19), 39.7 (C-20), 31.3 (C-21), 37.7 (C-22),
66.8 (C-23), 14.6 (C-24), 17.8 (C-25), 17.8 (C-26),
24.2 (C-27), 180.2 (C-28), 17.8 (C-29), 21.7 (C-30).
LE St 5 scmkapE — 5, s e s o
20,3B,23- —FRHE B 9 hE-12-45-28- 1R

WEY 6: HEIEEMA (FED. 'H NMR
(400 MHz, CsDsN) 6: 5.46 (1H, s, H-12), 1.20 (3H, s,
H-24), 1.06 (6H, s, H-25, 26), 1.04 (3H, s, H-27), 0.99
(3H, s, H-29), 0.91 (3H, s, H-30); “C-NMR (125
MHz, CsDsN) d: 48.0 (C-1), 69.2 (C-2), 78.7 (C-3),
43.9 (C-4), 48.4 (C-5), 18.9 (C-6), 33.2 (C-7), 40.2
(C-8), 48.6 (C-9), 38.8 (C-10), 24.0 (C-11), 1229
(C-12), 145.2 (C-13), 42.6 (C-14), 28.6 (C-15), 24.3
(C-16), 47.0 (C-17), 42.3 (C-18), 46.8 (C-19), 31.2
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(C-20), 34.6 (C-21), 33.6 (C-22), 66.9 (C-23), 14.7
(C-24), 17.7 (C-25), 17.9 (C-26), 26.5 (C-27), 180.5
(C-28), 33.6 (C-29), 24.1 (C-30). LA % 5 SClkik
Y, MRS 6l 20,3B,23- = FR N
Rpe-12-47-28-1% .

WEW 7 ARLERMA (PED. 'HNMR
(400 MHz, CsDsN) 6: 5.57 (1H, s, H-12), 4.32~4.23
(1H, m, H-3), 4.13 (1H, m, H-1), 3.90 (1H, d, J=10.7
Hz, H-23), 3.73 (1H, d, J = 10.8 Hz, H-23), 3.02 (1H,
s, H-18), 1.65 (3H, s, H-27), 1.40 (3H, s, H-29),
1.13(3H, s, H-24), 1.10 (3H, d, J = 5.3 Hz, H-30), 1.01
(3H, s, H-26), 0.85 (3H, s, H-25); "*C-NMR (100
MHz, CsDsN) d: 42.9 (C-1), 66.6 (C-2), 79.1 (C-3),
43.9 (C-4), 42.6 (C-5), 18.8 (C-6), 33.5 (C-7), 40.8
(C-8), 48.0 (C-9), 38.8 (C-10), 24.4 (C-11), 128.3
(C-12), 140.3 (C-13), 42.5 (C-14), 29.5 (C-15), 26.7
(C-16), 48.6 (C-17), 54.9 (C-18), 73.0 (C-19), 42.2
(C-20), 27.2 (C-21), 38.1 (C-22), 71.5 (C-23), 17.3
(C-24), 17.6 (C-25), 18.0 (C-26), 24.9 (C-27), 180.9
(C-28), 27.3 (C-29), 17.0 (C-30). LA -¥¥is 55 SCilikik
B, MR A T T h 20,30,190,23-PUEEIE
55051245 -28-1R

wEY 8: AEERMA (FED. 'H-NMR
(400 MHz, CsDsN) d: 5.60 (1H, s, H-12), 4.53 (1H, t,
J =29 Hz, H-3), 424 (1H, t, J = 4.0 Hz, H-1), 4.13
(1H, d, J = 10.5 Hz, H-23), 3.70 (1H, d, J = 10.4 Hz,
H-23), 3.04 (1H, s, H-18), 1.68 (3H, s, H-27), 1.59
(3H, s, H-25), 1.43 (3H, s, H-29), 1.35 (3H, s, H-24),
1.16 (3H, s, H-26), 1.11 (3H, d, J = 6.6 Hz, H-30);
BC-NMR (100 MHz, CsDsN) &: 73.4 (C-1), 37.4
(C-2), 71.9 (C-3), 45.2 (C-4), 48.6 (C-5), 18.7 (C-6),
33.6 (C-7), 42.5 (C-8), 40.8 (C-9), 42.7 (C-10), 24.5
(C-11), 128.5 (C-12), 140.2 (C-13), 42.6 (C-14), 29.5
(C-15), 24.5 (C-16), 48.5 (C-17), 54.9 (C-18), 72.9
(C-19), 48.4 (C-20), 27.2 (C-21), 38.8 (C-22), 67.9
(C-23), 14.8 (C-24), 17.5 (C-25), 17.0 (C-26), 26.7
(C-27), 181.0 (C-28), 27.3 (C-29), 18.7 (C-30), LA
Kl 5 SciraiE — 8, et A 8 4 1a,3p,
190,23- DY 1 - 12-475-28- 1

WEW9: AtTERH A (FED, mp>300
‘C, ESI-MS #H#HE T3 m/z: 487 [M—H] .
'H-NMR (400 MHz, CsDsN) &: 5.61 (1H, s, H-12),
420 (1H, m, H-3), 4.12 (1H, d, J = 10.4 Hz, H-23),

3.71 (1H, d, J = 10.4 Hz, H-23), 3.04 (1H, s, H-18),
1.68 (3H, s, H-27), 1.44 (3H, s, H-29), 1.12 (3H, s,
H-24), 1.11 3H, d, J = 7.0 Hz, H-30), 1.05 (3H, s,
H-26), 0.99 (3H, s, H-25); “C-NMR (100 MHz,
CsDsN) 6: 39.2 (C-1), 27.5 (C-2), 74.0 (C-3), 43.2
(C-4), 49.1 (C-5), 19.1 (C-6), 33.6 (C-7), 40.7 (C-8),
48.1 (C-9), 37.6 (C-10), 24.4 (C-11), 128.4 (C-12),
140.3 (C-13), 42.3 (C-14), 29.7 (C-15), 26.7 (C-16),
48.6 (C-17), 54.9 (C-18), 73.0 (C-19), 42.7 (C-20),
273 (C-21), 38.8 (C-22), 68.5 (C-23), 13.4 (C-24),
17.6 (C-25), 17.1 (C-26), 25.0 (C-27), 181.0 (C-28),
27.9 (C-29), 16.3 (C-30). LA_-3ed 15 ek s —a',
W EAE 9y 3B,190,23- = FR KL 1S Hhki-12-43-
281

WEW10: AETEBMA (PED. 'TH-.NMR
(400 MHz, CsDsN) §: 5.57 (1H, s, H-12), 5.03 (1H, s,
H-3), 4.05 (1H, d, J = 10.9 Hz, H-23), 3.77 (1H, d, J =
10.8 Hz, H-23), 1.68 (3H, s, H-27), 1.43 (3H, s, H-29),
1.12 (3H, d, J = 6.6 Hz, H-30), 1.08 (3H, s, H-26),
0.96 (3H, s, H-25), 0.82 (3H, s, H-24); '*C-NMR (100
MHz, CsDsN) 6: 54.1 (C-1), 213.1 (C-2), 78.0 (C-3),
48.6 (C-4), 47.7 (C-5), 19.2 (C-6), 33.2 (C-7), 42.7
(C-8), 46.9 (C-9), 38.8 (C-10), 24.3 (C-11), 127.8
(C-12), 140.5 (C-13), 43.9 (C-14), 29.7 (C-15), 26.7
(C-16), 50.4 (C-17), 54.9 (C-18), 73.1 (C-19), 42.6
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