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Flavonoid glycosides of Lonicera japonica flower buds

WEI Xiao-fang! 2, SHEN Wan-ying'-2, LI Yang-fang?, XIE Qiu-jie?, TANG Xu-dong" 4, GE Lan-lan>3

1. College of pharmacy, Gansu University of Chinese Medicine, Lanzhou 730000, China

2. Center Lab of Longhua Branch and Department of Infectious Disease, Shenzhen People’s Hospital (The Second Clinical Medical
College, Jinan University), Shenzhen 518020, China

3. Department of pathology (Longhua Branch), Shenzhen People’s Hospital (The Second Clinical Medical College, Jinan
University), Shenzhen 518120, China

4. Key Laboratory of innovative traditional Chinese medicine and natural medicine, Research Institute of Tsinghua University,
Shenzhen 518000, China

Abstract: Objective To study flavonoid glycosides from the flower buds of Rendong (Lonicera japonica Thunb.) (Lonicera,
Caprifoliaceae). Methods All flavonoid glycosides were systematically isolated and purified by solvent extraction, silica gel, ODS,
Sephadex LH-20 column chromatography and semi-preparative high-performance liquid chromatography (HPLC), and identified by
color reaction and NMR spectroscopy. Results A total of nine flavonoid glycosides were obtained from L. japonica flower buds,
and identified as 3,5-dihydroxy-3'-methoxyflavone-7-O-B-D-glucopyranoside (1), quercetin-3-O-glucopyranoside (2), 3,5,3'-
trihydroxyflavone-7-O-B-D-glucopyranoside (3), quercimeritrin (4), nicotinflorin (5), narcissin (6), rutin (7), quercetin-5-O-glucoside
(8), and luteolin-7-O-neohesperidoside (9). Conclusion Compounds 1 and 3 are new compounds. Compounds 2, 4—6, 8—9 were
isolated in the genus Lonicera for the first time. Compound 1 showed inhibitory effect on HuH7 cells with ICso of (43.4 + 1.1)
pumol/L.
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HAFL (Caprifoliaceae) H A& JBEEMHALH
200 MREY, FEESATAEIEMALES. L. BRI
WP, FREA 98 M, LAVHR A 22, &
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ERIRRE . BEUAIAZ DR, HTRIT RTHRE |
W PR, FAERMLRT . NHVERE IR0 R IERIE,
R TTLIEA, A bR 2B, 1R
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methoxyflavone-7-O-B-D-glucopyranoside, 1)+ #f 5
R-3-O-F & MEH  (quercetin-3-O-glucopyranoside,

2) . 353- =& 5 % B -7-0-B-D- i % ¥E 1
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R-5-O-FEHEE (quercetin-5-O-glucoside, 8). A
B W R -7-0- B 8 K BE H C luteolin-7-O-
neohesperidoside, 9), ZEfILE 1. Hrh, (L&Y 1
3 R, 53 5ldn 44 RaERAE 3 F (japoflavone
F, 1) FI&HAEHN E (japoflavone E, 3); 1L&4 2.
4~6. 8. 9 NEUIMNZEHEYIH /3 E133]. Aik—4
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Fig.1 Structure of compounds 1—9
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Bruker DPX-400 #%#3E4RAX (fE[E Bruker 2
#]); Bruker microTOF-QIIVA A €23 J5 15 16 F A (4
Bruker 2 F] ) il % RO (g A R
LC-20A, %% SPD-20A, | IMNEMAFD; 447
AR B (Essentia LC-16, HASEAF]),
Cosmosil Cig ARSI #AE (250 mm X 20 mm, 5 pum,
HAD; YMC-Pack ODS Cig 734 (250 mm X 4.6
mm, 5 um, HA); Sephadex LH-20 (Jb3 GE &
A WERER G MR (BT );
B I H Sigma-Aldrich /A #] (3¢ St. Louis
AFD; D-HIERE (S 20171023, RS HAT
99%) WHT ZRICHERERM AR AR HAREG

B ortral, e b E 2B AEGR A A
SR E ILRE R H-Fas, f@fmdhEE
2R N AR HAR %58 N4 L. japonica Thunb. [
17, SEUERRA (201709300 {55 TP A RE
B I3 e Lo SR AR AR o SRAR [ SR R B i A
A SETE 60 CHIEAEPHLT, )5 BIRERA A
NHHE SMCC 7721 4RI AT i HuH7 47 1
H % O g 0 ( American Type Culture
Collection, ATCC).
2 REOSSE
BTG4 AL (6.5 kg) #ifE, F 75%Z
MEAE 2 i T HEAT 2 IR BRI, & IFRIOI,
BWERGEARENRE (1.5kg). KRRBRETK,
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WRUKEAT REHL, 980 W 48 J5 40 3145 B3R e 36 A7
(130.3 g). BEIR LFEEAL (93.7 g) AIET BEHAL
(199.8 g)o IE T EEHAL (180 g) £ IEAHRE ek (i,
LS R-TEE RS (00 1~1:0) BRJERM, &
HIG 53] 40 NS -

Fr. 13 (13.1 g) £ Sephadex LH-20 ¥t & it
I, TRFHE-HEE (50 1 50) ZEREVLN, HES
Wr&IEEE] 3 Ny, Fr. 13-3 42F514 =i
HETE (46%FED 7 E/REHLEY 1 (1.03 mg,
rR=13.5min) 12 (434 mg, r=19.6 min). Fr. 20
(5.7 g) % Sephadex LH-20 %t/ L ilept 7 Bs, —&
Hfe-FEE (70 @ 30) SEREBEML, &IF/E1930 6 N4
4o Fr. 20-5 £ -1 £ = BORAH (i (43%HBE) 43
BAEFLEY 3 (52 mg, ®R=20.1min). Fr. 23 (2.6
g) 4 Sephadex LH-20 B ikt 73 B9, & H Ji-
FEE (50 500 SFREBEM, 493 10 1N44) . Fr. 23-5
2] S RO B (55%H ) o EEEkE
¥4 (1.6 mg, ®R=164min). Fr. 23-6 2455
BB (3 (43% F D 73 B9 45 2454 5(5.25 mg,
®=10.1 min) 16 (1.24 mg, r=20.6 min), Fr.25
(18.5 g) 4 Sephadex LH-20 Bt/ (aili k05, —&
Hfe-FEE (50 0 50) S8 REEVEfi, 193] 3 M.
Fr. 25-3 22 -l & = SOBAH (1 (43% HEED 4 58
BEEY 7 (17.7mg, r=11.6 min) 18 (6.7
mg, rR=23.8 min). Fr. 33 (9.6 g) % Sephadex
LH-20 # i il 7 25, & - FEE (50 & 50)
LY, 198] 3 AN . Fro 33-3 &P 45 = Ak
WAt (43% D 70 S 15 24E4 9 (3.52 mg,
frr=13.1 min)-
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1 %5 384T HPLC( ZE-0.1% FH R /K ¥ R 25 75,
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& 3. EEORAK, TLC HZRIF UV TR
e, SRIR-EN W AU BN R, MO N R
fRZ54L &%), HR-ESI-MS m/z: 471.089 8 [M+Na]*
CiFHA{E N 471.090 3). 'H-NMR (400 MHz,
DMSO-ds) §: 7.42 (1H, d, J = 8.0 Hz, H-4"), 7.37 (1H,
s, H-2", 6.79 (1H, t, J = 8.0 Hz, H-5"), 6.78 (1H, d, J =
8.0 Hz, H-6"), 6.69 (1H, s, H-8), 6.42 (1H, d, J = 2.0
Hz, H-6), 5.06 (1H, d, J = 7.4 Hz, H-1"); '3C-NMR
(100 MHz, DMSO-ds) J: 146.1 (C-2), 120.0 (C-3),
181.8 (C-4), 162.9 (C-5), 99.5 (C-6), 164.7 (C-7), 94.8
(C-8), 161.2 (C-9), 102.7 (C-10), 127.3 (C-1%, 105.3
(C-2'), 157.0 (C-3"), 115.9 (C-4'), 124.8 (C-5"), 113.0
(C-6"), 100.0 (C-1"), 73.2 (C-2"), 76.4 (C-3"), 69.6
(C-4"), 77.2 (C-5"), 60.7 (C-6"). HRH4ELL EHHE, H)
Wz BRI A & A 1AL THUR A FRFT AN 1, 3-
THUR B 3. HER IS S 6n5.06 (1H, d, J= 7.4 Hz,
H-1") PAK% dc 100.0 (C-1") $RniZtb Wit &6 —
AN . B S CRSCRRE AR (S 5 ER,
R mEA S A HE (J=74 Ho), PLIKK
fift J5 BRI L) HPLC 7047 (r=18.1 min), & H|
WriZ B A B-D-HE & . HMBC 55 (& 2) &R,
H-6/8 5 C-10 #1¢, H-8 5 C-7 #i2%, H-6'5 C-2/3
IS, H-5'5 C-3'F2%, H-2'5 C-374'F#H%, H-4'
5 C-6'H9%, H-1"5 C-7 K. ZAULESR, &
ARUENAY 3 N 3,53 - =R -7-O-p-D-4 %
WEHF, 2 SciFinder £ R, A 1 NHLEW,

i 44 N B E.
6" OH
4"\ 5"
H%Oﬁo
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Fig.2 Key HMBC of compound 3
th&W 1. EEMAK, TLC HERIF UV TA
SoEth, RN BRSO A, AR T
254440, HR-ESI-MS m/z: 485.142 0 [M+Na]*
(i %5~ 485.106 0), 'H-NMR (400 MHz,
DMSO-d) 5: 7.57 (1H, d, J = 8.0 Hz, H-4"), 7.56 (1H,
s, H-2"), 6.93 (1H, d, J = 8.0 Hz, H-6"), 6.92 (1H, t, J =
8.0 Hz, H-5"), 6.85 (1H, s, H-8), 6.43 (1H, d, J = 2.0
Hz, H-6), 5.04 (1H, d, J = 7.4 Hz, H-1"), 3.87 (3H, s,
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3-OCH;); *C-NMR (100 MHz, DMSO-ds) &: 148.2
(C-2), 120.6 (C-3), 174.1 (C-4), 164.2 (C-5), 99.5
(C-6), 165.4 (C-7), 95.0 (C-8), 162.6 (C-9), 103.2
(C-10), 132.2 (C-1", 110.3 (C-27), 156.9 (C-3"), 115.9
(C-4%), 1224 (C-5'), 111.3 (C-6), 56.0 (3'-OCH3),
100.1 (C-17), 73.1 (C-2"), 76.5 (C-3"), 69.6 (C-4"),
77.3 (C-5"),60.6 (C-6"). 4i& 'H-NMR 5 3C-NMR
59, ZUWEMELEMIESHEEL, N2 T 14
ARG S, @t itz EaE S, K
L H-2"A1 H-4'HE S RS A% 7 00.15 K4,
WIZ A EETE B 30 36, AL EhEM 1N
3,5- F -3 - A B -7-O0-B-D-H &w F ., &
SciFinder B#E Ef %, N 1 Mk &EY, w4 NE
HRAE B F o
42 BHLEMEHLERE

th&Y) 2. EEMA, TLC HEZERIF UV FA
Serth, SRIR-EN W AU BN R A, MO A R
21k &%), H-NMR (400 MHz, DMSO-ds) 6: 7.58
(1H, d, J = 8.0 Hz, H-6"), 7.57 (1H, s, H-2"), 6.84 (1H,
d, J = 8.0 Hz, H-5", 6.39 (1H, s, H-8), 6.19 (1H, s,
H-6), 5.46 (1H, d, J= 7.2 Hz, H-1"); 3C-NMR (100
MHz, DMSO-ds) d: 156.3 (C-2), 133.3 (C-3), 177.4
(C-4), 1612 (C-5), 98.7 (C-6), 164.3 (C-7), 93.5
(C-8), 156.1 (C-9), 103.9 (C-10), 121.2 (C-1"), 116.2
(C-27), 144.8 (C-3"), 148.2 (C-4), 115.2 (C-5", 121.6
(C-6"), 100.9 (C-1"), 74.1 (C-2"), 76.5 (C-3"), 69.9
(C-4"), 77.6 (C-5"), 61.0 (C-6"). LA ¥4 5 3k
HARPIFEATX, KENEY 2 AL ER-3-0-
AR .

th&Y) 4: HEEKA, TLC HERIF UV FA
SLrfh, SRIR-EEM WU PR A, WO A
iR 5%, "H-NMR (400 MHz, DMSO-de) 6: 7.72
(1H, d, J = 2.0 Hz, H-2"), 7.55 (1H, dd, J = 2.0, 8.0
Hz, H-6", 6.90 (1H, d, J = 8.0 Hz, H-5"), 6.77 (1H, d,
J = 2.0 Hz, H-8), 6.42 (1H, d, J = 2.0 Hz, H-6), 5.08
(1H, d, J = 7.2 Hz, H-1"); C-NMR (100 MHz,
DMSO-ds) 0: 147.6 (C-2), 136.1 (C-3), 176.0 (C-4),
160.4 (C-5), 98.8 (C-6), 162.7 (C-7), 94.3 (C-8), 155.7
(C-9), 104.7 (C-10), 120.0 (C-1"), 115.6 (C-2"), 145.1
(C-3"), 147.9 (C-4"), 115.4 (C-5"), 121.8 (C-6"), 99.9
(C-1"), 73.1 (C-2"), 76.4 (C-3"), 69.6 (C-4"), 77.2
(C-5"), 60.6 (C-6"). VAL Hi#h 5 STk B 22k 47 %F
b, S e 4 NFRAEE .

&Y 5. wERAR, TLC 2B UV T H
SEHL, ERPR-EER T ORI B
21k &%), H-NMR (400 MHz, DMSO-ds) 6: 7.98
(2H, d, J = 9.0 Hz, H-2', 6"), 6.88 (2H, d, J = 9.0 Hz,
H-3', 5%, 6.41 (1H, d, J = 2.0 Hz, H-8), 6.20 (1H, d,
J=2.0 Hz, H-6), 5.31 (1H, d, J = 7.0 Hz, H-1"), 4.37
(1H, s, H-1"), 098 (3H, d, J = 6.2 Hz, H-6");
3BC-NMR (100 MHz, DMSO-ds) J: 156.5 (C-2), 133.2
(C-3), 177.4 (C-4), 1612 (C-5), 98.8 (C-6), 164.2
(C-7), 93.8 (C-8), 156.8 (C-9), 104.0 (C-10), 120.9
(C-1"), 130.9 (C-2", 115.1 (C-3"), 159.9 (C-4"), 115.1
(C-5"), 130.9 (C-6'), 100.8 (C-1"), 74.2 (C-2"), 75.7
(C-3"), 69.9 (C-4"), 76.4 (C-5"), 66.9 (C-6"), 101.3
(C-1"), 70.3 (C-2"), 70.3 (C-3""), 71.8 (C-4'"), 68.2
(C-5""), 17.7 (C-6""), LA H¥is 5 STk B 24t 47 %f
b, $wh ey s T .

& 6: HEEORAK, TLC HZERIF UV TR
LR, ERPR-EER T 0 NN R AT, IR B
i1k &%), H-NMR (400 MHz, DMSO-ds) 6: 7.83
(1H, s, H-2", 7.49 (1H, d, J = 8.0 Hz, H-6'), 6.88 (1H,
d, J = 8.0 Hz, H-5'), 6.34 (1H, s, H-8), 6.12 (1H, s,
H-6), 5.39 (1H, d, J = 7.0 Hz, H-1"), 4.40 (1H, s,
H-1""), 3.81 (3H, s, OCH3), 0.96 (3H, d, J = 6.1 Hz,
H-6""); BBC-NMR (100 MHz, DMSO-ds) J: 156.6
(C-2), 132.9 (C-3), 177.2 (C-4), 161.1 (C-5), 100.9
(C-6), 166.3 (C-7), 94.0 (C-8), 156.2 (C-9), 103.5
(C-10), 121.1 (C-17, 113.3 (C-2"), 146.9 (C-3"), 149.4
(C-4"), 1153 (C-5%), 122.2 (C-6"), 55.7 (3-OCHs3),
101.4 (C-1"), 74.3 (C-2"), 76.4 (C-3"), 70.1 (C-4"),
75.9 (C-5"), 66.9 (C-6"), 100.9 (C-1""), 70.3 (C-2"),
70.6 (C-3""), 71.8 (C-4""), 68.3 (C-5"), 17.7 (C-6"").
DA 24 5 SR B R AT R LG, a6 N
TRAF o

&Y 7. EEMA, TLC HERIF UV FA
L, ARR-EER B NN R A, W N B
21k &%), 'H-NMR (400 MHz, DMSO-ds) 6: 7.53
(1H, d, J = 8.0 Hz, H-6"), 7.52 (1H, s, H-2"), 6.83 (1H,
d, J = 8.0 Hz, H-5'), 6.38 (1H, s, H-8), 6.18 (1H, s,
H-6), 5.33 (1H, d, J = 7.2 Hz, H-1"), 437 (IH, s,
H-1"), 0.98 (1H, d, J = 6.2 Hz, H-6""); 3C-NMR (100
MHz, DMSO-ds) 0: 156.6 (C-2), 133.3 (C-3), 177.4
(C-4), 161.2 (C-5), 98.7 (C-6), 164.1 (C-7), 93.6
(C-8), 156.4 (C-9), 104.0 (C-10), 121.2 (C-1"), 116.3
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(C-2"), 144.8 (C-3"), 148.4 (C-4), 115.2 (C-5"), 121.6
(C-6"), 100.7 (C-1"), 74.1 (C-2"), 75.9 (C-3"), 70.0
(C-4"), 76.5 (C-5"), 67.0 (C-6"), 101.2 (C-1"), 70.6
(C-2"), 70.4 (C-3"), 71.9 (C-4""), 68.2 (C-5"), 17.7
(C-6")o LA E¥R 5 SCIREIRROHEAT R L, Sl
EMTNFET

th &Y 8: HEEM A, TLC HERIF UV FA
L, RPN B NN R A, W B
21tk &%), 'H-NMR (400 MHz, DMSO-ds) 6: 7.56
(1H, d, J = 8.0 Hz, H-6"), 7.55 (1H, s, H-2"), 6.77 (1H,
d, J = 8.0 Hz, H-5", 6.20 (1H, s, H-8), 6.01 (1H, s,
H-6), 5.39 (1H, d, J = 7.2 Hz, H-1"); 3C-NMR (100
MHz, DMSO-ds) d: 142.3 (C-2), 133.2 (C-3), 175.0
(C-4), 156.6 (C-5), 99.5 (C-6), 161.1 (C-7), 94.0 (C-3),
158.7 (C-9), 109.6 (C-10), 121.7 (C-1", 1152 (C-2"),
145.0 (C-3"), 145.0 (C-4"), 115.3 (C-5", 116.0 (C-6'),
101.3 (C-1"), 74.2 (C-2"), 76.6 (C-3"), 70.0 (C-4"), 77.5
(C-5"),61.0 (C-6") LA FH#E 5 SCRREARL AT LE,
KRB 8 Tt e 2R -5-O-Hi B

& 9. EERAK, TLC #HZRIF UV TR
Serfh, SRIR-B W AU RO R A, MO A IR
i1k &%), 'H-NMR (400 MHz, DMSO-ds) o: 7.41
(1H, d, J = 8.0 Hz, H-6"), 7.37 (1H, s, H-2'), 6.85 (1H,
d, J=8.0 Hz, H-5'), 6.72 (2H, s, H-3, 8), 6.35 (1H, s,
H-6), 5.23 (1H, d, J = 7.4 Hz, H-1"), 5.11 (1H, s,
H-1""), 1.19 (3H, d, J = 6.0 Hz, H-6""); 13C-NMR (100
MHz, DMSO-ds) 0: 164.6 (C-2), 103.0 (C-3), 181.8
(C-4), 162.5 (C-5), 99.3 (C-6), 1612 (C-7), 94.4
(C-8), 157.0 (C-9), 105.4 (C-10), 120.7 (C-1"), 113.2
(C-27), 146.0 (C-3"), 150.7 (C-4"), 116.0 (C-5"), 119.3
(C-6), 97.8 (C-1"), 77.0 (C-2"), 76.3 (C-3"), 70.4
(C-4"), 77.2 (C-5"), 60.5 (C-6"), 100.5 (C-1""), 69.7
(C-2""), 70.5 (C-3"), 71.9 (C-4""), 68.4 (C-5""), 18.1
(C-6". LA EHR 5 SCHREHRRSIEAT AT L, S fb
HEW 9 KRR R -T-O-8 b8 2T -
5 IMRBRIETEM

¥ SMCC 7721 20 LAl HuH7 4020 96 FL
YMIRE RN, FFFL 200 puL CEA 1X 105 AR
ML), 7E37 ‘C. 5% CO 8535464, I HAE 10%
FBS ) DMEM K:553EH, K797 24 h, IIAAR[EJR
B (100, 75, 504 25. 0 mg/mL) [{#ERE
G, dRERREFE 48 hy SLERZSNHT 4 h il 20 pL
) MTT (5 mg/mL), #kEE7E 37 C. 5% CO, %1%

TIEE 4 h, WHOEFREE I = EEEAR 150 pL,
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