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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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X—4 B4R RO A AL 528 A A IR 5T
f£22%]); Thremo LCQ DECA XP HPLC/ESI W5tk
X (£ Thremo 22 #]); Finnigan LCQ Advantage
MAX il f (S [H3E e i it A 7)); Thermo DSQ
EI Jiii{% (Z€[E Thremo /3 #]); Brucker Avance—
300/400 FRUAZHEILIRIC (TMS A WAR); Aotk
1 (200~300 H D MO E GF BT
J ). %X Sephadex LH-20 (Pharmacia 2A#] ). X
1 ODS kL (Merck A7), A th2 X 75134 0 1
Al el s Al

S PR KNG T TVLPY 752, 4h [ 2REK
2 7R R AP Y 58 /KWE T Gardenia jasminoides
Ellis var. radicans (Thunb.) Makino ffJ2R52. 2585
BAFIT T IRAE H 2ZiE LT
2 REESE

IKAE TS 20 kg, BifE, FH 95% LB iiEdE
B3 WK, 5 1 UORIEHRE 24 h, 5 20 3 A AR
12 h, S IFRIOK, KRGS IIEE . K
AR, A MR IR S 1S 2R E 3 kg AT
IFGREAE S, 400 LA S TRE- SR G SR &
Wi~ PR MR B, A3 RIS 1 (100 mg). HHfy
Y7 (50 mg). AU 1 LA IR & Wi T4 Wl #ofs B
i, 2 Sephadex LH-20 £ ODS JAHAT: (03 %5 4
salitk, R EME A 2 (30 mg). 3 (10 mg)-.
4 (20mg). 5 (10mg). 6 (10 mg). 8 (30 mg).
9 (20 mg) 10 (10 mg) 11 (20 mg). 12 (20 mg)-
3 GH%xE

A 1: FEERRGE 5, 23 1308 CiiHae0100
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"), 3.30 (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) 6: 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)o LA ¥l 55 Scikafis— 5, %
A 1 %58 N at e

wEW 2. AtkAR, 510k CiHuOm s
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), 479 (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)o LL -t b5 scmvdn — 80, s eie s
2 0L SR A BT IR TR .

WA 3: KEERAKR, TN CusHaO40
mp 105~107 ‘C. ESI-MS m/z: 617 [M~+Na] .
'H-NMR (300 MHz, CD;OD) §: 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-1'), 3.24 (1H, m, H-2'), 3.29 (1H, m, H-3"), 3.40
(1H, m, H-4"), 3.53 (1H, m, H-5"), 451 (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) &: 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-OCHs),
56.9 (3", 5"-OCHs). Lh ¥ 5 ScikgiaE — 2,
WM AW 3 4 6'-O-sinapoylgeniposide .

EY 4: BELLEMR, 57N CiuHeyOo40
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 % 5 Scikik
D, MEE S 4 VA1,

EY S: kR, 5+ X0 CyHauOse 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-d;) J: 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,
197, DL 3 5 scmkaiis —80, Mt s
HVGLTAEIR .

WEY 6: BEA A, 73T CHseO190
mp 208 ~210 ‘C. ESI-MS m/z: 813 [M—H] »
'H-NMR (300 MHz, DMSO-d;) 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) 6: 169.1 (C-8, 8'),
126.5 (C-9), 126.3 (C-9"), 138.9 (C-10, C-10"), 124.8
(C-11, 11), 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,
19, 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"). VL L% 5 ik
B, WA 6 PN -2,

WEY T Bk AR, 57208 CinHyyOr40
mp 202~204 C. ESI-MS m/z: 675 [M+Na] .
'H-NMR (300 MHz, DMSO-dg) 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"). L - %c¥f 5 scikahi—51, %
KRt 7 NP AET-3.

) 8: ki, 18 CyyHz0016. mp
176~178 "C. ESI-MS m/z: 611 [M+H]". 'H-NMR
(300 MHz, CD;0OD) ¢: 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
(Gle-C-4), 72.5 (Rha-C-3), 72.6 (Rha-C-2), 74.3 (Rha-
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C-4), 76.1 (Glc-C-2), 77.6 (Gle-C-5), 78.6 (Gle- c 3),
18.3 (Rha-C-6). LA L-¥u# 5 3cikpig—5, %
ENEY 8 AT,

WEY 9: Kt R, 14 CyHOs.
EI-MS m/z: 346 [M] . "H-NMR (300 MHz, DMSO-d)
: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-OCHz); “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'-OCH3), 59.8 (6-OCHs). LA
B SRR A S, et 9k
5,7,3", 5"-DUitdk-6, 4'-— FAR FL T

WED10: KEERR, 751N CloHigO7.
EI-MS m/z: 358 [M]". 'H-NMR (300 MHz, DMSO-d)
5: 3.91 (6H, s, 3', 5-OCHs), 3.89 (3H, s, 7-OCHj),
3.76 (3H, s, 4-OCHs), 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). VL ¥k 53
BRI A — 30, b & 10 %55 5567,
37, 47, 5" DY H AR S B i

EW 11: REERAR, 57N CH1407.
mp 291~293 °C. ESI-MS m/z 329 [M—H] .
'H-NMR (300 MHz, CD;0D) ¢: 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). LA I
Kot 5 ek — 8, S e A 1 N

WEW 12: AfkBK, 57 CyHagOse
mp 269~270 ‘C. EI-MS m/z: 456 [M]". 'H-NMR
(300 MHz, CD;0D) 6: 5.23 (1H, m, H-12), 3.16 (1H,
m, H-3), 1.93 (2H, m, H-18, 19), 0.78 (3H, s, 24-CHs),
0.85 (3H, s, 23-CH;), 0.90 (3H, d, J = 6.0 Hz, 30-
CH;), 0.94 (3H, d, J = 6.0 Hz, 29-CH3), 0.96 (3H, s,

25-CH3), 0.98 (3H, s, 26-CHy), 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 FEA —
M, st A 12 R R .
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