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Chemical constituents from flower buds of Lonicera japonica
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Abstract: Objective To investigate the chemical constituents of the flower buds of Lonicera japonica. Methods The chemical
constituents were isolated by repeated silica gel chromatography, Sephadex LH-20, medium pressure column chromatography and
preparative HPLC, and their structures were elucidated by spectroscopic analyses and comparison of MS, "H-NMR and *C-NMR data
with those reported in literature. Results Twelve compounds from the EtOAc fraction of L. japonica included p-hydroxybenzoic acid
(1), vanillic acid (2), quercetin-3-O-a-L-rhamnopyranoside (3), kaemnpferol-3-O-B-D-glucopyranoside (4), 3',4',7-trihydroxy-
3,5-dimethoxyflavone (5), isorhamnetin (6), hyperoside (7), quercetin-7-O-B-D-glucopyranoside (8), secologanic acid (9), vogeloside
(10), 5-O-caffeoylquinic acidmethylester (11) and stigmasterol (12). Conclusion Compound 5 is obtained from the plant in Lonicera
Linn. for the first time; Compounds 1—4, 6, 11 and 12 are obtained from this plants for the first time.

Key words: flower buds of Lonicera japonica; vanillic acid; kaemnpferol-3-O-B-D-glucopyranoside; 3',4',7-trihydroxy-3,5-

dimethoxyflavone; isorhamnetin
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BEFEBENL, 2 TLC KRG IR 3] 6 Ml (Fr. 1~
6)o Fr. 1 28 ERERFE OIS, & ke-HEE (100 -
18 1 1) BREEPEE, T4 Sephadex LH-20 A i,
DL G- (1 1D debiglifth, HELERELE
12 (13 mg).

Fr. 2~6 i & R S RER A A, & H k-
g (100 : 1—0: 100) BRFEVENL, 454 Sephadex
LH-20 FEailk. =485 5 KB hl e, 7 Ba 3k
A1 (12 mg). 2 (10 mg)- 3 (19 mg). 4 (16 mg)-
5 (7mg). 6 (13 mg). 7 (9 mg). 8 (17 mg). 9
(21 mg). 10 (15mg). 11 (18 mg).
3 HMEE

twEY 1. AtsHE (BERLE, mp 213~

215 °‘C, ESI-MS m/z: 137 [M—H] . 'H-NMR (400
MHz, CD;0OD) &: 7.89 (2H, d, J = 8.0 Hz, H-2, 6),
6.82 (2H, d, J = 8.0 Hz, H-3, 5); "*C-NMR (100 MHz,
CD,0D) 6: 170.2 (-COOH), 122.8 (C-1), 133.1 (C-2,
6), 116.1 (C-3, 5), 163.4 (C-4). LL_E#¥5 5 ikl iE
HA P, M A1 N ERIEIEHIR.

&Y 2: ok (R EE, mp 208~210 C,
ESI-MS m/z: 167 [M—H] . 'H-NMR (400 MHz,
CD;0D) ¢: 3.89 (3H, s, 3-OCHj3), 6.84 (1H, d, J= 7.8
Hz, H-5), 7.56 (2H, m, H-2, 6); "C-NMR (100 MHz,
CD;0D) &: 170.0 (COOH), 152.4 (C-4), 148.4 (C-3),
125.1 (C-6), 123.0 (C-1), 115.7 (C-5), 113.7 (C-2),
56.5 (OCHs). VA F¥dfs 5 ki 3 A — 5, #%
KB 2 NEER

b &Y 3: Ok A, ESI-MS m/z: 447 [M—H] .
'H-NMR (400 MHz, DMSO-d;) 6: 6.20 (1H, d, J=1.0
Hz, H-6), 6.38 (1H, d, J = 1.0 Hz, H-8), 6.86 (1H, d,
J= 183 Hz, H-5", 7.25 (1H, d, J = 1.5 Hz, H-2'), 7.26
(1H, dd, J = 8.3, 1.5 Hz, H-6'), 12.64 (1H, s, 5-OH),
Rha: 0.80 (3H, d, J = 5.0 Hz, H-6"), 5.23 (1H, d, J =
5.0 Hz, H-1"); C-NMR (100 MHz, DMSO-d;) §:
93.8 (C-8), 98.9 (C-6), 104.3 (C-10), 115.5 (C-5),
115.7 (C-2'), 120.8 (C-6), 121.2 (C-1"), 134.3 (C-3),
145.3 (C-3), 148.5 (C-4"), 156.3 (C-2), 156.6 (C-9),
161.4 (C-5), 164.3 (C-7), 177.8 (C-4), Rha: 17.6
(C-6"), 70.1 (C-5"), 704 (C-2"), 70.7 (C-3"), 712
(C-4"),101.9 (C-1"). VA_F$edi 5 ki A —5),
MU SR A 3 iR R -3-0-0-L-ME I RS

B 4: IR AR, ESI-MS m/z: 447 [M—
H], 'H-NMR (400 MHz, DMSO-d;) &: 5.46 (1H, d,
J=17.5Hz, H-1"), 6.22 (1H, d, J = 2.0 Hz, H-6), 6.43
(1H, d, J = 2.0 Hz, H-8), 6.88 (2H, d, J = 9.0 Hz, H-3',
5), 8.04 (2H, d, J = 9.0 Hz, H-2', 6'), 10.18 (1H, s,
4-OH), 10.86 (1H, s, 7-OH), 12.60 (1H, s, 5-OH),
Glc: 3.08~3.58 (6H, m, H-2"~6"); C-NMR (100
MHz, DMSO-dg) d: 93.6 (C-8), 98.6 (C-6), 104.0
(C-10), 115.0 (C-3', 5"), 120.7 (C-1"), 130.8 (C-2', 6"),
133.2 (C-3), 156.2 (C-2), 156.5 (C-9), 159.9 (C-4"),
161.2 (C-5), 164.0 (C-7), 177.4 (C-4), Gle: 60.8
(C-6"), 69.9 (C-4"), 74.2 (C-2"), 76.4 (C-3"), 77.4
(C-5"), 100.8 (C-1") LA %4 5 STk A —
HO, M AW 4 il 258 -3-0-B-D- It 1R 3
T
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&Y s: mE RS W (FEE, mp278 C,
'H-NMR (400 MHz, DMSO-dg) J: 6.32 (1H, d, J= 1.7
Hz, H-6), 6.42 (1H, d, J = 1.7 Hz, H-8), 7.49 (1H, d,
J=2.0 Hz, H-2"), 6.87 (1H, d, J = 8.5 Hz, H-5'), 7.36
(1H, dd, J = 2.0, 8.5 Hz, H-6'), 3.70 (3H, s, 3-OCHj),
3.80 (3H, s, 5-OCH3), 9.34 (1H, s, 4-OH), 9.63 (1H,
s, 3'-OH), 10.70 (1H, s, 7-OH); "“C-NMR (100 MHz,
DMSO-ds) J: 56.0 (3-OCH3), 59.3 (5-OCH3), 94.7
(C-8), 96.0 (C-6), 107.5 (C-10), 115.7 (C-2"), 115.8
(C-5), 121.2 (C-1)), 121.4 (C-6'), 139.8 (C-3), 145.0
(C-3"), 148.0 (C-4"), 151.8 (C-2), 158.0 (C-9), 160.5
(C-5), 162.4 (C-7), 172.0 (C-4). LL_E# 35 5 ik iE
HA—H, M E 5 8 34, 7-=3H-3,5-
AR LT

b &Y 6: 3 8 K .ESI-MS m/z: 315 [M—H] -
'H-NMR (400 MHz, DMSO-d;) 6: 7.76 (1H, d, J = 2.1
Hz, H-2'), 7.69 (1H, dd, J = 8.5, 2.1 Hz, H-6"), 6.94
(1H, d, J = 8.5 Hz, H-5"), 6.48 (1H, d, J = 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 3.85 (3H, s,
3-OCH;); “C-NMR (100 MHz, DMSO-dy) J: 183.4
(C-4), 164.8 (C-7), 163.4 (C-2), 161.5 (C-5), 157.3
(C-9), 149.4 (C-4"), 146.9 (C-3"), 121.9 (C-1"), 121.6
(C-6"), 115.2 (C-5), 113.2 (C-2), 104.2 (C-3), 103.6
(C-10), 99.0 (C-6), 93.8 (C-8), 59.8 (-OCHj). LA %%
i 5 SRR IE A — 0, MR E Y 6 AR
oy

& 7. EOM A, ESI-MS m/z: 487 [M+
Na]". '"H-NMR (400 MHz, DMSO-d) 6: 7.67 (1H, dd,
J =85, 2.3 Hz, H-6"), 7.53 (1H, d, J = 2.3 Hz, H-2'),
6.82 (1H, d, J = 8.5 Hz, H-5'), 6.40 (1H, d, J = 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.38 (1H, d, J =
7.6 Hz, H-1"); “C-NMR (100 MHz, DMSO-d) §:
60.7 (C-6"), 67.8 (C-4"), 71.1 (C-2"), 73.1 (C-3"),
75.8 (C-5"), 93.4 (C-8), 98.6 (C-6), 101.7 (C-1"),
103.8 (C-10), 115.1 (C-5"), 115.9 (C-2), 121.9 (C-6),
121.0 (C-1'), 133.4 (C-3), 144.7 (C-4"), 148.4 (C-3"),
156.1 (C-2), 156.2 (C-9), 161.1 (C-5), 164.0 (C-7),
177.4 (C-4). VA EEl 5ok 3 A — 50, #%
SEWEN) T NG LT .

&Y 8: WHEEHA, 'TH.NMR (400 MHz,
DMSO-dy) 6: 12.60 (1H, s, 5-OH), 7.58 (1H, d, J= 2.0
Hz, H-2'), 7.57 (1H, dd, J = 2.0, 8.8 Hz, H-6'), 6.84
(1H, d, J = 8.8 Hz, H-5"), 6.38 (1H, d, J = 2.0 Hz,

H-8), 6.16 (1H, d, J = 2.0 Hz, H-6), 5.44 (1H, d, J =
7.6 Hz, Glc-H-1"), 3.05~3.60 (6H, m, H-2'~6"). LA
BRSSO E A -, M E A 8 N
Wi 2 Z5-7-O-B-D-FHE I 4 A B 1

b &M 9: A A, ESI-MS m/z: 375 [M—H] -
'H-NMR (400 MHz, CD;OD) &: 7.44 (1H, brs, H-3),
5.62 (1H, m, H-8), 5.45 (1H, d, J = 3.8 Hz, H-1), 5.23
(1H, m, H-10), 4.64 (1H, d, J = 7.8 Hz, H-1'), 3.86
(1H, dd, J = 11.9, 1.8 Hz, H-6"), 3.65 (1H, dd, J =
11.9, 5.6 Hz, H-6"), 3.32 (1H, m, H-5), 2.91 (1H, dd,
J=16.5, 4.9 Hz, H-6), 2.23 (1H, dd, J = 16.5, 8.8 Hz,
H-6); "C-NMR (100 MHz, CD;0D) &: 168.4 (C-11),
153.4 (C-3), 133.5 (C-8), 120.1 (C-10), 105.3 (C-4),
103.1 (C-7), 100.1 (C-1"), 98.6 (C-1), 78.5 (C-3"), 78.0
(C-5"), 74.7 (C-2"), 71.5 (C-4"), 62.7 (C-6), 43.5 (C-9),
30.5 (C-6), 23.9 (C-5). LAE%ds 5 ki iE 2 A —
HU, MEE A 9 NIRRT TR

& 10: AEE A, ESI-MS m/z: 389 [M+
H]". 'H-NMR (400 MHz, CD;0D) &: 5.52 (1H, d, J =
1.6 Hz, H-1), 7.56 (1H, d, J = 2.0 Hz, H-3), 3.07 (1H,
m, H-9a), 1.95 (1H, m, H-60), 1.42 (1H, m, H-6p),
5.29 (1H, s, H-7), 5.46 (1H, m, H-8), 2.66 (1H, m,
H-9b), 5.27 (1H, dd, J = 2.4, 10.0 Hz, H-100), 5.24
(1H, dd, J = 2.0, 12.0 Hz, H-10B), 3.52 (1H, s,
-OCHj), 4.64 (1H, d, J= 8.0 Hz, H-1"); *C-NMR (100
MHz, CD;OD) d: 97.9 (C-1), 154.1 (C-3), 105.4
(C-4), 25.3 (C-5), 31.6 (C-6), 1053 (C-7), 133.0
(C-8), 43.6 (C-9), 121.2 (C-10), 167.5 (C-11), 57.1
(-OCH3), 99.6 (C-1"), 74.6 (C-2'), 77.8 (C-3'), 71.4
(C-4'),78.3 (C-5"), 62.6 (C-6"). LA i 5 CikiiE
A—FM, WK SEAL S 10 AWTER DR T g
SR

EY 11: AETERMAR, ESI-MS m/z: 367
[M—H] . 'H-NMR (400 MHz, DMSO-dg) &: 7.03
(1H, s, H-2), 6.72 (1H, d, J = 8.4 Hz, H-5'), 6.92 (1H,
d, J = 8.4 Hz, H-6), 7.45 (1H, d, J = 16.0 Hz, H-7"),
6.18 (1H, d, J=16.0 Hz, H-8"); "C-NMR (100 MHz,
DMSO-dg) J: 34.8 (C-2), 38.2 (C-6), 51.4 (C-8), 67.6
(C-5), 69.9 (C-3), 70.2 (C-4), 72.6 (C-1), 114.3 (C-2),
114.6 (C-8'), 115.8 (C-5"), 121.6 (C-6"), 125.0 (C-1"),
144.7 (C-3), 145.7 (C-7'), 146.0 (C-4'), 166.4 (C-9"),
174.1 (C-7). LA E¥ode 5 3ckipiE A 50",
SEAEY) 11 5-O-INMEREZE 7B S .
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WA 12: A (EA7), mp 153~155 C,

ESI-MS m/z: 411 [M—H] . “C-NMR (100 MHz,
CDCL) d: 12.0 (C-18), 12.2 (C-29), 19.1 (C-26), 19.3
(C-19), 21.0 (C-21), 21.1 (C-11), 21.2 (C-27), 24.4

(C_ 1 5):
(C-ZS),
(C-24),

25.3 (C-28), 28.9 (C-16), 31.5 (C-2), 31.9
36.5 (C-10), 37.3 (C-1), 39.7 (C-12), 40.4
422 (C-13), 423 (C-4), 503 (C-9), 51.2

(C-24), 56.0 (C-14), 56.9 (C-17), 71.8 (C-3), 121.7
(C-6), 129.4 (C-23), 138.5 (C-22), 140.8 (C-5). LA I
M SR A g, Wtk sm 12 A
T
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