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Triterpenoids from Gardenia jasminoides
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[ Abstract] Objective: To study chemical constituents of Gardenia jasminoides. Method: Silica gel and
Sephadex LH-20 column chromatography were employed for the isolation and purification. The structures were
identified on the basis of spectroscopic data and chemical methods. Result: Seven triterpenoids were identified as
ursolic acid (1), 19a-hydroxy-3-acetylursolic acid (2), isotaraxerol (3 ), rotundic acid (4 ), barbinervic acid

(5), clethric acid (6), myrianthic acid (7), respectively. Conclusion; Compounds 2-7 are reported from the

genus Gardenia for the first time.
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RIRZRE S PRAL (TMS S N AR ), #6335 6F i (200 ~
300 H ) F0 2 3 ik e (F Bl L)), BEA
Sephadex LH-20 ( Pharmacia 23 &) ) , H 43 F1 3 4 4>
Mrédi

20 kg 1 80% Tl £ B (8 4% H) , i #Inl i 42
B3 kR 2 b R MIE RIS RS 3 kg, /KR
BJE U A i EE S R SR L IE T REAE I, MR
AL A BAH R ZE Y o A kRO R (205 g) £ 6iE
JE A e % 0 3 (A e k- TR 2 R B R R ) 45 7 A
oy KA 2 ~ 6 PR EAT RE AT o 1% €0 % (A T -
= BE AT - ) | Sephadex LH-20 #8413
saife, B E a1 (24 mg) , B2 (10 mg)
IROTR CBRTFALE T (245 ¢) , 26k AL (5 3% (5 1%
(A il T - o TR L TG o 32 G, T T2 TG - P e s R OOk
W) A% 6 A~ 4, 48 I B2 A AT €0 3 € 35 (A il Bk - T
Pl A Vi ik - T 2 T L — SR H e - H R BRI ) L 4%
Ti ) i 42 Sephadex LH-20 A3 {7 33% ( = 40 H e - H i , 1
21,00 1) o alifh, R 3 (6 mg), (LG4
(5mg)2, LB Ws (8 mg), LEW6 (6 mg), L&
Y7 (10 mg),
2 HHETE

k&1 Ats (2R CER) ,mp 291 ~293
Co UBLER-CBEVE W W, NG B %4, El-
MS m/z 456, 4372, C,,H, 0, ' H-NMR (500 MHz,
CD,0D):65.22 (1H, brs, H-12), 3.15 (1H, dd,
J = 11.2, 4.3 Hz, H-3), 1.11 (3H, s, H27),
0.99 (3H, s, H25), 0.95 (3H, s, H26), 0.84
(3H, s, H-24), 0.77 (3H, s, H23), 0.96 (3H,
d, J = 6.4 Hz, H-30), 0.88 (3H, d, ] = 6.0 Hz,
H-29) ., C-NMR(CD,0D) :5 40.1 (C-1), 28.2 (C-
2), 80.0 (C-3), 40.7 (C4), 57.0 (C-5), 19.7
(C-6), 34.6 (C-7), 41.1 (C-8), 49.8 (C-9),
40.1 (C-10), 24.4 (C-11), 127.2 (C-12), 139.9
(C-13),43.5 (C-14),29.0 (C-15), 25.6 (C-16),
48.7 (C-17), 54.6 (C-18),40.3 (C-19), 40.3 (C-
20), 30.7 (C-21), 38.4 (C-22), 29.0 (C-23),
16.6 (C-24), 16.3 (C-25), 17.9 (C26), 24.6
(C27), 181.8 (28-COOH), 18.1 (C-29), 21.8
(C-30) . LA b %l 5k [5]# il m— 20, i e
&Y 1 HBEHBR (ursolic acid) ,

k&2 AGE S (LROHEE) ,mp 171 ~173
Co LABRER-£ BE s W o, N 5 W 58 41 €5, ESI-

MS m/z515 [M+H]" ,4FxX K C,H,0,, H-NMR
(500 MHz, CDCL,) : §5.34 (1H, brs, H-12), 4.50
(1H, dd, J = 11.2, 6.3 Hz, H-3), 1.24 (3H, s,
H-27), 1.23 (3H, s, H-25), 0.95 (3H, s, H-26),
0.84 (3H, s, H-24), 0.77 (3H, s, H23), 0.96
(3H,d, J = 6.4 Hz, H-30), 2.05 (3H, s, H-
32),”C-NMR (CD,0D):8 38.1 (C-1), 23.6 (C-
2), 80.9 (C-3), 37.7 (C4), 52.8 (C5), 18.3
(C-6), 32.6 (C-7), 40.0 (C-8), 47.1 (C9),
36.9 (C-10), 23.5 (C-11), 129.3 (C-12), 137.9
(C-13),41.1 (C-14), 28.3 (C-15), 25.3 (C-16),
47.7 (C-17),55.2 (C-18), 73.1 (C-19), 41.1 (C-
20), 26.0 (C21), 37.5 (C-22), 28.0 (C-23),
16.7 (C24), 15.3 (C=25), 17.0 (C26), 24.5
(C-27), 183.9 (28-COOH), 27.4 (C-29), 16.1
(C-30), 171.0(C-31), 21.3(C-32), Ul b¥iES
SCHRL6 ] HRIE I — B, i BB 2 h 19075 K-
3-SR (19a-hydroxy-3-acetylursolic acid)

WwEY3 HEOE R (LBRLTER) , mp 267 ~269
C. DIBRER-& B W o, in i s W 5 28 8, ESI-
MS m/z427 [M+H]" 3 FR K C, H, 0, H-NMR
(500 MHz, CDCL,) :65.53 (1H, dd, J = 8.1, 3.1
Hz, H-15),3.03 (1H, dd, J = 10.1, 3.6 Hz, H-
3), 1.09 (3H, s, H-26), 0.91 (3H, s, H27),
0.93 (3H, s, H-25), 0.98 (3H, s, H24), 0.80
(3H, s, H23), 0.82 (3H, s, H-28), 0.92 (3H,
s, H29),0.95 (3H, s, H-30) ,""C-NMR(CDCl,) :8
37.8 (C-1), 27.2 (C-2), 79.1 (C-3), 38.8 (C-
4),55.5(C-5), 18.8 (C-6), 41.3 (C-7), 39.0
(C-8),49.3 (C9), 36.9 (C-10), 17.2 (C-11),
33.7 (C-12), 37.6 (C-13), 158.1 (C-14), 116.9
(C-15), 37.7 (C-16), 35.8 (C-17), 48.8 (C-18),
33.1 (C-19), 28.8 (C20), 36.7 (C-21), 35.1
(C-22),28.0 (C-23),15.5 (C-24), 15.4 (C-25),
25.9 (C-26), 22.3 (C-27), 29.8 (C-28), 33.3
(C-29),29.9 (C-30) . LA L%dE 5 3CHk[ 7] #2381
— 3, L EEY) 3 f isotaraxerol ,

ka4 HAEMKR(CROER) , DIRR- B
WA, IS Bk R A, ESI-MS m/z 489 [ M +
H]", 7+ F+ & C, H, O,,'H-NMR (500 MHz,
pyridine-d5) :86 5.87 (1H, brs, H-12), 4.50 (1H,
d, J=11.1 Hz, H-3), 1.32 (3H, s, H-27), 1.20
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(3H, s, H-25), 1.09 (3H, s, H26), 0.99 (3H, £1 WaW4-7H"C-NMR K17
s, H-24), 0.90 (3H, s, H29), 1.04 (3H.,d, J = Atom 4 5 6 7
6.4 Hz, H-30), 3.75 (2H, m, H-23)."” C-NMR 1 35.9 34.0 39.2 41.9
(100 MHz, pyridine-d, ) %48 W35 1. DL E8dE 5 3¢ 2 19.6 19-6 201 691
MRI8 T i My — 3, Mk w5 4 HERAHR . 781 743 3.2 7.3

L 4 41.2 42.9 42.9 44.4
(rotundic acid) ,

5 49.2 49.8 49.8 50. 1

KEYWS HEMAK(LERLE) ,mp 298 ~299
L S 6 28. 4 27.7 28.3 27.8
o APILEXT o i B, I = i 7 39.6 39.8 39.6 41.8
MS m/z489 [M + H] ", 4 F3t C,H,O0,., H-NMR . il s i3 L3 ‘o4
(500 MHz, CD,0D):8 5.28 (1H, br s, H-12), 9 48.5 49.3 49.3 49.2
3.60 (1H, dd, J = 11.2, 4.6 Hz, H-3), 1.33 10 36.9 38.2 37.9 37.6
(3H, s, H27), 1.18 (3H, s, H25), 0.97 (3H, 1" 22.9 24.9 25.0 24.9
s, H26), 0.79 (3H, s, H24), 0.70 (3H, s, H- 12 124.6 129.7 129.6  130.0
29),0.92 (3H,d, J = 6.6 Hz, H-30), 3.52(1H, 1 L7 140.3 140.3 1395
d, J = 12.8 Hz, H238), 3.30 (1H, m, H23a) " 1 473 -3 433 434
. N 15 29.6 29.9 29.9 29.8

C-NMR (100 MHz, CD,OD) % #ig W2 1., LI F%¥&

‘ } PN X 16 26.7 26.9 26.9 26.9
Hxwk[9] wEmM — 3, MEEhEGY S H . .0 9.1 9.1 9.1
barbinervic acid, I8 542 s5.4 s5.4 55,4

tkE&me HEMA(LTR L) ,mp 284 ~287 19 72.7 73.9 73.9 73.9
Co DIBRR-C MW o, s B ik R @, ESI- 20 45.6 43.3 43.3 43.3
MS m/z505 [M+H] " 4 FR A CyH, 0, H-NMR 21 2.2 27.4 27.3 27.4
(500 MHz, CD,0D): & 5.27 (1H, br s, H-12), 22 35.9 34.0 34.3 39.2
3.75 (1H, dd, J = 11.7, 4.6 Hz, H3), 1.35 2 69.8 68.1 63.7 673
(3H, s, H27), 1.18 (3H, s, H25), 0.95 (3H, 4 143 129 63.9 143
25 17.8 16.8 16.8 17.9
s, H-26), 0.77 (3H, s, H29), 0.92 (3H.,d, J =
26 18.7 17.8 17.6 18.7
6.7 Hz, H-30), 4.12 (1H, d, J = 11.5 Hz, H- " 2 3 . . .
238),3.54 (1H, d, J = 11.5 Hz, H-23a) , § 4. 05 » s s 6 5 s s
(1H, d, J = 11.4 Hz, H-248),3.64 (1H, d, J = 29 26.7 27.5 27.5 27.5
11.4 Hz, H-24a) ,"” C-NMR (100 MHz, CD,0D) %k 30 18.4 16.5 16.5 16.8
P 1, DL E& s 5 SCmk [ 10 ] e iy — 30, Mo s
%’f‘t%% 6 yq clethric acido fﬁ’f»{j%% 7 5\] myrianthic acido

EWMT HEMEK(LBRIER), LI R-4 & [ 5237 ]
W, s 5 B ESI-MS m/z 505 [M +
H]", 4 F=x K C, Hy O,,'H-NMR (500 MHz,
CD,0D): 85.30 (1H, brs, H-12), 4.32 (1H, m,
H2), 3.52 (1H, dd, J = 11.3, 3.3 Hz, H3),
1.03 (3H, s, H-24),1.28 (3H, s, H-25), 1.02
(3H, s, H-26), 1.27 (3H, s, H27), 1.15 (3H,
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Relationship Between Total Flavonoids, Total Phenolics and

2 ,2-diphenyl-1-picrylhydrazyl Radical Scavenging Activities

during Growth of Forsythia suspensa Leaves
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(1. School of Public Health, HeBei Medical University, Shijiazhuang 050017, China;
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Objective : The changes of total flavonoid content, total phenolic content and antioxidant activity
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