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TRITERPENOID CONSTITUENTS FROM CHLOROFORM EXTRACT OF
GENTIANA DELAVAYI

ZHANG Yuan, LI Feng-feng, ZHANG Zu-zhen, YANG Zong-bin, 'WANG Fu-sheng
(College of Pharmacy and Chemistry, Dali University, Dali, Yunnan 671000, China)

Abstract: Nine triterpenoids were isolated from the chloroform fraction of Gentiana delavayi by various column
chromatography involving silica gel, ODS, MCI and Sephadex LH-20. Their structures were identified basing on
NMR spectroscopic data analysis, together with comparison with previous data, to be a-amyrin (1), 3p,
28-dihydroxy-ursane (2), 3f-hydroxy-12-ene-28-al-ursane (3), ursolic acid (4), 3f-hydroxy-urs-11-en-134,
28-olide (5), 2a-hydroxyursolic acid (6), obtusalin (7), betulinic acid (8) and 2a,3a,24-trihydroxyolea-12-en-28-oic
acid (9). Compounds 7 and 9 were isolated from this genus for the first time.
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Fig.1 Chemical structures of compounds 1-9
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SRR IR 9 A =RERMAY, ik a

(56 mg), thAEW2(32mg), &Y 3(78 mg),
thEW 4 (245 mg), WEWS (36.2mg), L
a6 (105mg), WHEMT (98mg), HEY
8 (66.3mg), HEYI (46.7mg).

3 SLIGZER

WwaEw 1. A A. 'HANMR (400MHz,
CDCLy) d: 5.12 (1H, t, J=3.6 Hz, H-12), 3.22 (1H, m,
H-3), 1.00, 0.97, 0.99, 0.79, 0.89, 0.79 (each 3H, s,
H-23, 24, 25, 26, 27, 28), 1.20 (3H, d, J=6.0 Hz,
H-29), 0.97(3H, d, J=6.0 Hz, H-30); “C-NMR
(100MHz, CDCl;) &: 38.9 (C-1), 27.4 (C-2), 79.2
(C-3), 38.9 (C-4), 55.3 (C-5), 18.5 (C-6), 33.1 (C-7),
40.1 (C-8), 47.8 (C-9), 37.0 (C-10), 23.5 (C-11),
1244 (C-12), 139.7 (C-13), 42.2 (C-14), 282
(C-15), 26.8 (C-16), 33.9 (C-17), 59.2 (C-18), 39.8
(C-19), 39.7 (C-20), 31.4 (C-21), 41.7 (C-22), 28.3
(C-23), 15.8 (C-24), 15.8 (C-25), 17.0 (C-26), 23.4
(C-27), 28.9 (C-28), 17.6 (C-29), 21.5 (C-30). LA I
Helln 5 SCRR[8IHRIE — B, WS EN o-F W EEE .

&Y 2. A AK. 'THINMR (400MHz,
CDCly) d: 5.13 (1H, s, J =3.6Hz, H-12), 3.52 (1H, d,
J=11.0 Hz, H-28), 3.22 (1H, m, H-3), 3.18 (1H, d,
J=10.8Hz, H-28), 1.99 (1H, d, J= 3.6Hz, H-18),
0.80 (3H, d, Me), 0.87 (3H, d, Me), 0.63, 0.73, 0.83,
1.01 (12H, s, Me); "C-NMR (100 MHz, CDCl3) ¢:
38.9 (C-1), 26.1 (C-2), 79.1 (C-3), 38.1 (C-4), 55.3
(C-5), 18.4 (C-6), 32.9 (C-7), 40.1 (C-8), 47.8 (C-9),
37.0 (C-10), 23.5 (C-11), 125.1 (C-12), 138.8
(C-13), 42.2 (C-14), 27.3 (C-15), 23.4 (C-16), 38.9
(C-17), 54.1 (C-18), 39.5 (C-19), 39.4 (C-20), 30.7
(C-21), 35.3 (C-22), 28.2 (C-23), 15.7 (C-24), 15.8
(C-25), 16.9 (C-26), 23.4 (C-27), 70.0 (C-28), 17.5
(C-29), 21.4 (C-30). LA - &#s 55 SCiR[914IE —3K,
MR E N 3p,28- FR KL TN

WwaE 3: A A. 'H.NMR (400MHz,
CDCls) 6: 0.73, 0.77, 0.91, 0.92, 0.99, 1.09, 1.14 (s,
7*CHy), 2.34 (t, J= 7.32 Hz, 1H, H-5), 3.21 (dd,
J=5.16 Hz, 2H, H-3), 5.32 (t, J= 3.6 Hz, 1H, H-12),
3.22 (dd, J=10.7, 5.1 Hz, 1H), 9.33 (d, J= 1.2 Hz,
1H, H-28); “C-NMR (100MHz, CDCl;) &: 32.0
(C-1), 27.3 (C-2), 79.1 (C-3), 38.8 (C-4), 55.3 (C-

5),18.4 (C-6), 33.2 (C-7), 39.9 (C-8), 47.7 (C-9),
37.0 (C-10), 22.8 (C-11), 126.3 (C-12), 137.9
(C-13), 42.3 (C-14), 29.8 (C-15), 27.0 (C-16), 50.3
(C-17), 52.8 (C-18), 39.1 (C-19), 38.9 (C-20), 30.3
(C-21), 38.8 (C-22), 28.3 (C-23), 15.7 (C-24), 15.6
(C-25), 16.8 (C-26), 23.4 (C-27), 207.6 (C-28), 17.3
(C-29), 21.2 (C-30). LA % 5 Scik[ 101318 —
B, MUEREN 3B-FRIE-12-0-28-1E B bk .

& 4. A A. 'HNMR (400MHz,
DMSO0) d: 11.98 (COOH), 8.31 (s, OH), 3.01 (1H,
m, H-3), 5.11 (m, J=3.3 Hz, 1H, H-12), 2.08 (1H, m,
J=9.7 Hz, H-18), 0.85 (3H, d , J=5.1), 0.87 (3H, d,
J=5.4), 0.63, 0.74, 0.84, 0.86, 1.03 (each 3H, s,
5*CH;); "C-NMR (100MHz, DMSO) ¢: 30.4 (C-1),
27.1 (C-2), 77.2 (C-3), 38.6 (C-4), 55.0 (C-5), 18.2
(C-6), 32.9 (C-7), 41.5(C-8), 47.2 (C-9), 36.7
(C-10), 23.1 (C-11), 124.8 (C-12), 138.4 (C-13),
41.8 (C-14), 27.7(C-15), 24.0 (C-16), 47.1 (C-17),
52.6 (C-18), 38.8 (C-19), 38.7 (C-20), 30.4 (C-21),
36.6(C-22), 28.5 (C-23), 16.3 (C-24), 15.4 (C-25),
17.2 (C-26), 23.5 (C-27), 178.6 (C-28), 17.1 (C-29),
21.3 (C-30). DL E3ds 5 oCmR 11 ]kaE — 30 s
NG RIR

waw 5: A A. 'HNMR (400MHz,
CDCly) d: 5.95 (1H, d, J= 10.4, H-12), 5.53 (1H, dd,
J=10.3, 3.1Hz, H-11), 3.21 (1H, dd, J= 11.2, 5.0Hz,
H-3), 2.13 (1H, d, J= 13.1Hz , 2.9Hz , H-18), 1.16
(3H, s , H-27), 1.05 (3H, s, H-26), 1.00 (d, 3H,
H-29), 0.98 (s, 3H, H-23), 0.93 (s, 3H, H-30), 0.91
(s, 3H, H-25), 0.78 (s, 3H, H-24); “C-NMR
(100MHz, CDCl3) &: 38.4 (C-1), 27.1 (C-2), 79.0
(C-3), 39.1 (C-4), 54.9 (C-5), 17.8 (C-6), 31.4 (C-7),
41.8 (C-8), 53.2 (C- 9), 36.5 (C-10), 129.0 (C-11),
133.6 (C-12), 89.8 (C-13), 42.0 (C-14), 25.6 (C-15),
22.9 (C-16), 45.2 (C-17), 60.7(C-18), 38.2 (C-19),
40.4 (C-20), 30.9 (C-21), 31.4 (C-22), 27.9 (C-23),
15.1 (C-24), 18.0 (C-25), 19.0 (C-26), 16.2 (C-27),
180.0 (C-28), 18.1 (C-29), 19.3 (C-30). LA ¥ 5
SCHR[12HRIE 2, WA 3B-hydroxy-urs-11-
en-134,28-olide.

&Y 6: ALK A. '"HINMR (400MHz,
DMSO) d: 5.12 (1H, t, J=3.16Hz, H-12), 4.86 (1H,
d, J=7.6Hz, H-1), 4.10 (1H, m, H-5), 3.62 (1H, m,
H-4), 3.20 (1H, m, H-3), 3.01 (2H, m, H-2, H-5) Al
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0.57, 0.69, 0.73, 0.84, 0.85, 0.95, 1.07 (each of 3H,
Mex7); *C-NMR (100MHz, DMSO) &: 47.3 (C-1),
67.5 (C-2), 82.5 (C-3), 39.2 (C-4), 55.1 (C-5), 18.3
(C-6), 32.9 (C-7), 39.4 (C-8), 47.3 (C-9), 37.8
(C-10), 23.2 (C-11), 124.8 (C-12), 138.5 (C-13),
41.9 (C-14), 27.8 (C-15), 23.3 (C-16), 47.2 (C-17),
52.7 (C-18), 38.8 (C-19), 38.7 (C-20), 30.5 (C-21),
36.6 (C-22), 29.1 (C-23), 16.7 (C-24), 17.3 (C-25),
17.4 (C-26), 23.5 (C-27), 178.7 (C-28), 17.2 (C-29),
21.3 (C-30), LA 35 SCHRII3HRE — 3, H%E
FEN 20-FREE 5 NR

&Y 7. A AK. 'THINMR (400MHz,
CDCly) 6: 5.12 (1H, t, J =3.6Hz, H-12), 3.51 (1H, d,
J=10.9Hz, H-27), 3.22 (d, J=5.4Hz, 1H, H-3), 0.87
(3H, d, H-30), 0.77, 0.91, 0.93, 0.97, 0.98,
1.08(6x-CH3); >C-NMR (100MHz, CDCl;) d: 38.9

(C-1), 27.3 (C-2), 79.1 (C-3), 38.1 (C-4), 55.2 (C-5),

18.4 (C-6), 32.9 (C-7), 40.1 (C-8), 47.7 (C-9), 37.0
(C-10), 23.4 (C-11), 125.1 (C-12), 138.8 (C-13),
42.1 (C-14), 23.5 (C-15), 26.1 (C-16), 38.8 (C-17),
54.1 (C-18), 39.5 (C-19), 39.5 (C-20), 30.7 (C-21),
35.3 (C-22), 28.2 (C-23), 16.9 (C-24), 15.7 (C-25),
15.8 (C-26), 70.0 (C-27), 23.4 (C-28), 17.5 (C-29),
21.4 (C-30). DA R3S SOk 14)40E — 30, e
&M obtusalin.

WwEY 8: A A. 'H.NMR (400MHz,
CDCLy) &: 4.72 (s, 1H, H-29b), 4.59 (s, 1H, H-29a),
425 (d, 1H, J=5.0 Hz, -OH ), 3.28 (m, 1H, H-3),
2.89 (m, 1H, H-19), 1.68 (s, 3H, H-30), 0.90 (s, 3H,
H-27), 0.92 (s, 6H, H-23 and H-25), 0.81 (s, 3H,
H-24), 0.74 (s, 3H, H-26); "“C-NMR (100MHz,
CDCls) 6: 38.8 (C-1), 27.5 (C-2), 79.2 (C-3), 39.0

(C-4), 55.5 (C-5), 18.4 (C-6), 34.5 (C-7), 40.8 (C-8),

50.6 (C-9), 37.3 (C-10), 21.0 (C-11), 25.6 (C-12),
38.5 (C-13), 42.6 (C-14), 29.8 (C-15), 32.3 (C-16),
56.5 (C-17), 49.4 (C-18), 47.0 (C-19), 150.5 (C-20),
30.7 (C-21), 37.2 (C-22), 28.1 (C-23), 15.5 (C-24),
16.2 (C-25), 16.1 (C-26), 14.8 (C-27), 181.4 (C-28),
109.8 (C-29), 19.5 (C-30). LA %k 5 SCHR 1514k

—, Eﬁz””“ﬂﬁdﬂ%@&

&% 9: 'H-NMR (400MHz, CD;0D) 6:
527 (t, J= 3.2Hz, 1H, H-12), 4.02 (m, 1H, H-2),

445 (d, J=2.4Hz, 1H, H-3), 4.01 (d, /= 11.4Hz, 1H,

H-24a), 3.60 (d, J= 11.3Hz, 1H, H-24b), 0.80, 0.92,
0.95, 097, 1.10, 1.19 (6x-CH;); "“C-NMR

(100MHz, CD;0D) d: 42.6 (C-1), 66.9 (C-2), 74.6
(C-3), 42.9 (C-4), 49.9 (C-5), 19.3 (C-6), 33.8 (C-7),
40.7 (C-8), 48.7 (C-9), 39.2 (C-10), 24.7 (C-11),
123.4 (C-12), 1453 (C-13), 454 (C-14), 28.8
(C-15), 24.1 (C-16), 47.6 (C-17), 42.7 (C-18), 47.2
(C-19), 31.6 (C-20), 34.9 (C-21), 34.2 (C-22), 24.0
(C-23), 68.8 (C-24), 17.3 (C-25), 17.6 (C-26), 26.7
(C-27), 181.9 (C-28), 33.5 (C-29), 23.1 (C-30). LA
s SCk ek iE — B, MEEHR
2a,30,24-trihydroxyolea-12- en-28-oic acid(2a,3a,
24- =R FESTHIURIR) -
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