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Studies on chemical constituents of Gardenia jasminoides var. radicans
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Abstract: Objective To study the chemical constituents of Gardenia jasminoides var. radicans. Methods Some chromatographic
methods were applied to isolating pure compounds and their structures were elucidated by spectroscopic methods. Results Twelve
compounds were isolated and their structures were identified, including three iridoids: geniposide (1), deacetylasperulosidic acid
methyl ester (2), and 6’-O-sinapoylgeniposide (3); four diterpenes: crocin-1 (4), crocetin (5), crocin-2 (6), and crocin-3 (7); four
flavonoids: rutin (8), 5, 7, 3', 5'-tetrahydroxy-6,4"-dimethoxyflavone (9), 5-hydroxyl-7, 3’, 4', 5'-tetramethoxyflavone (10), and tricin
(11); one triterpene: ursolic acid (12). Conclusion Compounds 2, 3, and 5—12 are firstly isolated from this plant and compounds 9
and 11 are isolated from the plants of Gardenia Ellis for the first time.
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3 SEMEE

&Y 1: AEEPIRE i, 70120 Ci7H240100
mp 163~164 C. ESI-MS m/z: 411 [M+Na] .
'H-NMR (400 MHz, CD;OD) &: 7.50 (1H, s, H-3),
5.79 (1H, s, H-7), 5.16 (1H, d, J = 7.6 Hz, H-1), 4.70
(1H, d, J = 7.8 Hz, H-1), 430 (1H, d, J = 14.4 Hz,
H-10a), 4.18 (1H, d, J = 14.4 Hz, H-10b), 3.85 (1H, d,
J = 11.8 Hz, H-6"), 3.70 (3H, s, H-12), 3.65 (1H, m,
H-6"), 330 (1H, m, H-5), 3.29 (2H, m, H-3, 4"),
3.14~3.23 (2H, m, H-2', 5), 2.70~2.85 (2H, m, H-9,
6a), 2.06~2.14 (1H, m, H-6b); "*C-NMR (100 MHz,
CD;0D) &: 169.5 (C-11), 153.2 (C-3), 144.8 (C-8),
128.3 (C-7), 112.6 (C-4), 100.4 (C-1'), 98.3 (C-1),
78.4 (C-3'), 77.9 (C-5"), 74.9 (C-2"), 71.6 (C-4"), 62.7

(C-6'), 61.4 (C-10), 51.7 (C-12), 47.0 (C-9), 39.7
(C-6), 36.6 (C-5). LL ¥ 5 cihdiiE —s™, W%
A1 %52 e

tEY 2: AR, TN C7HuO0 -
ESI-MS m/z: 427 [M+Na]". 'H-NMR (300 MHz,
CD;0D) 6: 7.65 (1H, s, H-3), 6.01 (1H, s, H-7), 5.05
(1H, d, J = 9.0 Hz, H-1), 4.79 (1H, d, J = 8.0 Hz,
H-1'), 4.75 (1H, d, J = 16.2 Hz, H-6), 4.45 (1H, d, J =
15.6 Hz, H-10a), 420 (1H, d, J = 15.6 Hz, H-10b),
3.74 (3H, s, H-12), 3.58~3.86 (2H, m, H-6'), 3.20~
3.41 (4H, m, H-2', 3', 4, 5"), 3.01 (1H, t, J = 7.8 Hz,
H-9), 2.56 (1H, t, J = 7.8 Hz, H-5); C-NMR (75
MHz, CD;OD) &: 169.4 (C-11), 155.4 (C-3), 151.5
(C-8), 129.8 (C-7), 108.3 (C-4), 101.5 (C-1"), 100.5
(C-1), 78.5 (C-3"), 77.8 (C-5"), 75.0 (C-2"), 71.6 (C-4"),
62.8 (C-6"), 61.7 (C-10), 51.8 (C-12), 45.9 (C-6), 42.7
(C-5). PALEHdh 5 ek —5), e th &
2 2% LB A IR R

WEY) 3. KERAR, 55 TN CosH340140
mp 105~107 ‘C. ESI-MS m/z: 617 [M+Na] .
'H-NMR (300 MHz, CD;0D) &: 5.12 (1H, d, J = 6.0
Hz, H-1), 7.46 (1H, s, H-3), 3.12 (1H, m, H-5), 2.73
(1H, m, H-6a), 2.11 (1H, m, H-6b), 5.81 (1H, s, H-7),
2.69 (1H, m, H-9), 4.19 (1H, d, J = 15.0 Hz, H-10a),
4.10 (1H, d, J = 12.0 Hz, H-10b), 4.72 (1H, d, J = 9.0
Hz, H-17), 3.24 (1H, m, H-2'), 3.29 (1H, m, H-3"), 3.40
(1H, m, H-4"), 3.53 (1H, m, H-5"), 4.51 (1H, m,
H-6'a), 4.39 (1H, m, H-6'b), 6.81 (2H, s, H-2", 6"),
7.63 (1H, d, J = 18.0 Hz, H-7"), 6.36 (1H, d, J = 15.0
Hz, H-8"), 3.68 (3H, s, H-12), 3.87 (6H, s, 2 X
-OCH3); "C-NMR (75 MHz, CD;0D) d: 98.8 (C-1),
153.4 (C-3), 112.3 (C-4), 36.6 (C-5), 39.7 (C-6), 129.0
(C-7), 144.6 (C-8), 46.8 (C-9), 61.4 (C-10), 169.6
(C-11), 100.5 (C-1'), 74.7 (C-2"), 77.7 (C-3"), 71.6
(C-4"), 75.2 (C-5'), 64.6 (C-6'), 127.1 (C-1"), 106.9
(C-2", 6"), 149.3 (C-3", 5"), 139.5 (C-4"), 146.9
(C-7"), 114.9 (C-8"), 169.2 (C-9"), 51.8 (11-OCHy),
56.9 (3", 5"-OCH3). L E%#s 5 Scikais — 5,
WM B W) 3 4 6'-O-sinapoylgeniposide .

EY) 4: B AR, 50T 20N CiuHesOno
mp 184~186 C. ESI-MS m/z: 975 [M—H] .
'H-NMR (400 MHz, DMSO-d;) : 7.35 (2H, d, J =
13.8 Hz, H-10, 10", 6.66 (2H, dd, J = 15.8, 15.3 Hz,
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H-11, 11'), 6.80 (2H, s, H-12, 12/), 6.53 (2H, m, H-14,
14), 6.86 (2H, dd, J = 3.5, 11.3 Hz, H-15, 15", 1.97
(6H, s, H-19, 19"), 1.99 (6H, s, H-20, 20'), 5.42 (2H, d,
J=10.0 Hz, H-1, 1), 4.17 (2H, d, J = 11.8 Hz, H-1’,
1), 3.56~4.00 (4H, m, H-6, 6, 6", 6""), 2.92~3.45
(m, sugar-H); "*C-NMR (100 MHz, CD;0D) ¢: 166.2
(C-8, 8"), 144.6 (C-12, 12), 139.9 (C-10, 10'), 136.9
(C-13, 13"), 136.0 (C-14, 14'), 132.0 (C-15, 15'), 125.3
(C-9, 9%, 123.9 (C-11, 11'), 103.1 (C-1, 1), 94.5
(C-1,1"), 76.9 (C-5, 5', 5", 5", 76.7 (C-3', 3""), 76.2
(C-3, 3"), 73.4 (C-2', 2'™), 72.4 (C-2, 2"), 69.9 (C-4',
4'"), 69.2 (C-4, 4'), 67.9 (C-6, 6"), 61.0 (C-6', 6"),
12.7 (C-19, 19'), 12.6 (C-20, 20" LA_ L% 5 SCiikik
B8, M A 4 a1,

WEYS: AtkAR, 45120 CoHuO40 mp
194~196 C. EI-MS m/z: 328 [M]". 'H-NMR (300
MHz, DMSO-ds) d: 12.20 (2H, s, H-8, 8), 7.21 (2H,
dd, J = 12.0, 3.0 Hz, H-10, 10"), 6.61 (2H, m, H-11,
11", 6.74 (2H, d, J = 15.0 Hz, H-12, 12'), 6.50 (2H, d,
J=9.0 Hz, H-14, 14"), 6.84 (2H, dd, J = 3.0, 9.0 Hz,
H-15, 15", 1.92 (6H, s, H-19, 19"), 1.98 (6H, s, H-20,
20'); C-NMR (75 MHz, DMSO-dg) d: 169.0 (C-8,
8"), 143.2 (C-12, 12'), 137.9 (C-10, 10"), 136.5 (C-13,
13), 135.1 (C-14, 14'), 131.5 (C-15, 15'), 126.8 (C-9,
9", 124.0 (C-11, 11'), 12.7 (C-20, 20"), 12.4 (C-19,
19, VL E¥ed 5 Scikapis— 510, s a i s
HVELAEIR -

WEY 6: WELLafy R, 5+ XA CiHssO190
mp 208~210 C. ESI-MS m/z: 813 [M—H] .
'H-NMR (300 MHz, DMSO-dq) J: 7.45 (1H, d, J= 9.0
Hz, H-10), 7.17 (1H, d, J = 9.0 Hz, H-10"), 6.63 (2H,
dd, J =12.0, 3.0 Hz, H-11, 11"), 6.71 (2H, d, J = 12.0
Hz, H-12, 12'), 6.45 (2H, dd, J = 15.0, 9.0 Hz, H-14,
14), 6.80 (2H, dd, J = 15.0, 9.0 Hz, H-15, 15'), 2.01
(6H, s, H-19, 19'), 1.98 (6H, s, H-20, 20"), 5.54 (1H, d,
J=6.0 Hz, H-1), 4.17 (1H, d, J = 12.0 Hz, H-1"), 5.54
(1H, d, J = 7.8 Hz, H-1"), 3.10~3.87 (m, sugar-H);
BC.NMR (75 MHz, DMSO-dy) d: 169.1 (C-8, 8,
126.5 (C-9), 126.3 (C-9'), 138.9 (C-10, 10’), 124.8
(C-11, 117), 143.4 (C-12), 142.4 (C-12"), 137.8 (C-13,
13'), 135.9 (C-14, 14'), 132.4 (C-15, 15"), 13.2 (C-19,
199, 13.1 (C-20, 20'), 94.4 (C-1), 74.2 (C-2), 76.6
(C-3), 71.3 (C-4), 77.3 (C-5), 69.9 (C-6), 104.9 (C-1"),

74.4 (C-2"), 76.7 (C-3"), 72.1 (C-4"), 78.1 (C-5"), 63.1
(C-6"), 94.4 (C-1"), 73.4 (C-2"), 75.5 (C-3"), 71.9
(C-4"), 78.4 (C-5"), 63.0 (C-6"). LA % 5 ki
W80, MU EAY) 6 IVELAETE-2.

WEY T: WL R, 13X CioHysOrg0
mp 202~204 ‘C. ESI-MS m/z: 675 [M+Na]".
'H-NMR (300 MHz, DMSO-dq) J: 12.21 (1H, s, H-8"),
7.35 (1H, d, J = 12.0 Hz, H-10), 7.21 (1H, d, J = 12.0
Hz, H-10"), 6.66 (1H, d, J = 12.0 Hz H-11), 6.71 (1H,
d, J = 12.0 Hz, H-11"), 6.84 (1H, d, J = 15.0 Hz,
H-12), 6.60 (1H, m, H-12'), 6.52 (1H, m, H-14), 6.54
(1H, m, H-14"), 6.86 (1H, d, J = 6.0 Hz, H-15), 6.78
(1H, d, J = 12.0 Hz, H-15"), 1.99 (3H, s, H-19), 1.97
(3H, s, H-19"), 1.99 (3H, s, H-20), 1.92 (3H, s, H-20"),
5.42 (1H, d, J= 6.0 Hz, H-1), 4.17 (1H, d, J= 9.0 Hz,
H-1'), 2.95~4.01 (m, sugar-H); “C-NMR (75 MHz,
DMSO-ds) 6: 166.2 (C-8), 169.1 (C-8'), 127.0 (C-9),
125.1 (C-9"), 140.0 (C-10), 138.0 (C-10), 124.2
(C-11), 123.7 (C-11"), 144.7 (C-12), 143.3 (C-12"),
136.9 (C-13), 136.6 (C-13"), 136.0 (C-14), 135.3
(C-14"), 132.0 (C-15), 131.5 (C-15"), 12.5 (C-19), 12.8
(C-19'), 12.5 (C-20), 12.7 (C-20"), 94.5 (C-1), 72.4
(C-2), 76.2 (C-3), 69.2 (C-4), 76.8 (C-5), 67.9 (C-6),
103.0 (C-1), 73.4 (C-2'), 76.7 (C-3'), 69.9 (C-4"), 76.8
(C-5"), 61.0 (C-6") LA -%¥fs 5 Scikdhiz—51, %
YA T VLT3,

W) 8: ki, N CyHz0016. mp
176~178 ‘C. ESI-MS m/z: 611 [M+H]". 'H-NMR
(300 MHz, CD;0D) 8: 7.67 (1H, d, J = 2.0 Hz, H-2"),
7.64 (1H, dd, J = 9.0, 2.0 Hz, H-6"), 6.88 (1H, d, J =
9.0 Hz, H-5'), 6.41 (1H, d, J = 3.0 Hz, H-8), 6.22 (1H,
d, J=3.0 Hz, H-6), 5.12 (1H, d, J= 9.0 Hz, Glc-H-1),
4.52 (1H, d, J = 1.0 Hz, Rha-H-1), 3.23~3.28 (2H, m,
Glc-H-5, Rha-H-4), 3.35~3.47 (4H, m, Glc-H-2, 3, 4,
Rha-H-5), 3.50 (1H, m, Glc-H-6), 3.63 (1H, m, Rha-
H-2), 3.81 (1H, m, Rha-H-3), 1.12 (3H, d, J = 6.0 Hz,
Rha-H-6); "“C-NMR (75 MHz, CD;OD) J: 159.8
(C-2), 136.0 (C-3), 179.9 (C-4), 163.4 (C-9), 100.4
(C-6), 166.5 (C-7), 95.3 (C-8), 159.0 (C-5), 106.1
(C-10), 123.5 (C-1'), 124.0 (C-6'), 116.5 (C-2"), 118.1
(C-5"), 146.3 (C-3'), 150.2 (C-4'), 105.1 (Glc-C-1),
102.8 (Rha-C-1), 69.0 (Glc-C-6), 70.1 (Rha-C-5), 71.8
(Glc-C-4), 72.5 (Rha-C-3), 72.6 (Rha-C-2), 74.3 (Rha-
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C-4), 76.1 (Gle-C-2), 77.6 (Gle-C-5), 78.6 (Gle-C-3),
18.3 (Rha-C-6). A E¥idfi 5 Sk — 5",
SENGY 8 AT,

wEY 9: 77(355@*}/1\3'{ 31N C7H 14055
EI-MS m/z: 346 [M] . "H-NMR (300 MHz, DMSO-d)
8:12.97 (1H, s, 5-OH), 10.80 (1H, s, 7-OH), 9.59 (2H,
s, 3', 5'-OH), 6.96 (2H, s, H-2', 6"), 6.61 (1H, s, H-3),
6.54 (1H, s, H-8), 3.75 (3H, s, 4-OCHs), 3.75 (3H, s,
6-OCH;); “C-NMR (75 MHz, CD;OD) &: 182.0
(C-4), 163.4 (C-2), 157.4 (C-5), 152.7 (C-7), 152.3
(C-9), 151.1 (C-3', 5'), 138.8 (C-4'), 131.3 (C-6),
125.6 (C-1"), 105.6 (C-2', 6), 104.1 (C-10), 103.7
(C-3), 94.1 (C-8), 59.9 (4-OCHj), 59.8 (6-OCHj). LA
R HE S SRR A B, MR A 9 N
5,7,3", 5"-PUFE3E-6, 4'- FAR LD

AP 10: KEEERMA, 5T 3 00 CroHis070
EI-MS m/z: 358 [M]". 'H-NMR (300 MHz, DMSO-dj)
5: 3.91 (6H, s, 3', 5-OCH3), 3.89 (3H, s, 7-OCHs),
3.76 (3H, s, 4-OCH3), 6.41 (1H, d, J = 3.0 Hz, H-8),
6.89 (1H, d, J = 3.0 Hz, H-6), 7.15 (1H, s, H-3), 7.38
(2H, s, H-2', 6), 12.85 (1H, s, 5-OH). LA - %#i 53
BRI T A — 3, Wb & 10 %552 0 5-F -7,
3,47, 5"-PU F A LB

WwEY 1. FEkhR, 27Xk C7H 1407,
mp 291~293 C. ESI-MS m/z: 329 [M—H] .
'H-NMR (300 MHz, CD;0D) 6: 7.26 (2H, s, H-2', 6'),
6.68 (1H, s, H-3), 6.50 (1H, d, J = 3.0 Hz, H-8), 6.22
(1H, d, J=2.0 Hz, H-6), 3.96 (6H, s, 3', 5'-OCH3). L) |
Mol 5 ScmrdiiE— 80, MOS0 FE

WwEY 12: AR, 51N C30H4803
mp 269~270 ‘C. EI-MS m/z: 456 [M]". 'H-NMR
(300 MHz, CD;0D) §: 5.23 (1H, m, H-12), 3.16 (1H,
m, H-3), 1.93 (2H, m, H-18, 19), 0.78 (3H, s, 24-CHj),
0.85 (3H, s, 23-CHj), 0.90 (3H, d, J = 6.0 Hz, 30-
CHs), 0.94 (3H, d, J = 6.0 Hz, 29-CH;), 0.96 (3H, s,

25-CHs), 0.98 (3H, s, 26-CH3), 1.12 (3H, s, 27-CHs);
BC-NMR (75 MHz, CD;0D) §: 16.38 (C-24), 16.02
(C-25), 17.65 (C-26), 21.57 (C-30), 17.80 (C-29),
24.10 (C-27), 28.77 (C-23), 24.36 (C-11), 19.48 (C-6),
25.32 (C-16), 27.89 (C-2), 29.21 (C-15), 31.77 (C-21),
34.33 (C-7), 38.10 (C-22), 40.00 (C-1), 40.42 (C-20),
40.42 (C-19), 49.28 (C-9), 54.36 (C-18), 56.74 (C-5),
79.70 (C-3), 126.90 (C-12), 39.84 (C-10), 39.84 (C-4),
40.78 (C-8), 43.24 (C-14), 48.15 (C-17), 139.63
(C-13), 181.62 (C-28). LA LA 5 SR HE A —
M, S E S 12 AR .
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