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Chemical Constituents of Lonicera maackii Leaves
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Abstract — Two flavonoid glycosides and three secoiridoide glycosides were isolated from the leaves of Lonicera maackii. On
the basis of spectral and physico-chemical data, the structures of isolated compounds were identified as hesperetin-7-O-glu-
coside (1), luteolin-7-O-fD-glucopyranoside (2), secologanin dimethylacetal (3), epi-vogeloside (4), and vogeloside (5),
respectively. Hesperetin-7-O-glucoside (1) was isolated for the first time from this plant.
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kaempferol, apigenin, hyperoside, apigenin-7-O-fD-gluco-
pyranoside, chrisoeryol-4'-O-f-D-glucopyranoside, secologanin,
sweroside, acid,luteolin-7-O-4D-glucopyranoside, Me 3,5-
O-dicaffeoylquinate, oleanolic acid, fsitosterol, daucosterol
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7171 & Ao — A3 == JASCOAMS] DIP-2000 digital
polarimeterZ ©]-g-3lo] =45t 'H-NMR 2 "C-NMR
spectra= BrukerAle] AVANCE 600 == DPX 400 ©]-&-
ste] 2% 3R th Mass spectrum-= AB Sciex A}2] API
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Fig. 1. Chemical structures of compounds 1-5.
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7he] A8 o2 UrITH(Fr. 45-2-3-1~Fr. 45-2-3-5). -8
Fr. 45-2-3-22.1 )& A& silica gel(Merck, 40-63 pm,
50g) column(4x50 cm)oll Z3L water saturated CHCl;:
MeOH=7:1¢] €12 &EA)7)2 719 LEF o= 1+
CH(Fr.45-2-3-2-1~Fr.45-2-3-2-5). 232-8] Fr. 45-2-3-2-4(1.5 g)
< silica gel(Merck, 40-63 pm, 100 g) column(3x50 cm)©l|
A3 CHCl;MeOH=8:15 &2 &EA171& g5 Wi
st} 35S 430 mg)9} BEHE 5(120 me)ye ZH2t AUtk

8l8H2 1 — White powder; 'H-NMR (400 MHz, DMSO-
dy) &: 12.00 (1H, s, 5-OH), 6.94 (1H, d, J=8.4 Hz, H-5),
6.93 (1H, s, H-2), 6.89 (1H, dd, J=84, 2.0 Hz, H-6'),
6.16 (1H, d, J=2.0 Hz, H-8), 6.13 (1H, d, J=2.0 Hz, H-6),
550 (1H, dd, J=123, 3.2 Hz, H-2), 496 (IH, d, J=7.6
Hz, H-1"), 3.77 (3H, s, OCH,) 2.77 (1H, dd, /172, 3.2
Hz, H-3b); "C-NMR (100 MHz, DMSO-d,) &: 197.43
(C-4), 165.66 (C-7), 163.29 (C-5), 163.01 (C-9), 14833
(C-4"), 146.84 (C-3), 131.26 (C-1'), 118.17 (C-6"), 11451
(C-2), 11236 (C-5'), 103.64 (C-10), 99.94 (C-1"), 96.84
(C-6), 95.84 (C-8), 78.83 (C-2), 77.45 (C-3"), 75.67 (C-
57, 7338 (C-2"), 69.85 (C-4"), 60.92 (C-6"), 56.04
(OCH,), 42.52 (C-3); ESI MS(positivie mode) m/z 487
[M+Na]".

8812 2 - Yellow powder; 'H-NMR (600 MHz, DMSO-
d) &: 1299 (1H, s, 5-OH), 7.45 (1H, dd, J=8.3, 2.2 Hz,
H-6'), 742 (1H, d, /=22 Hz, H-2'), 6.90 (1H, d, /=83
Hz, H-5'), 6.79 (1H, d, J=2.0 Hz, H-8), 6.75 (1H, s, H-3),
6.45 (1H, d, J=2.0 Hz, H-6), 5.08 (1H, d, J=7.5 Hz, H-
1”); PC-NMR (150 MHz, DMSO-d,) &: 18225 (C-4),
164.95 (C-2), 163.41 (C-7), 161.60 (C-5), 157.40 (C-9),
150.48 (C-4), 146.27 (C-3'), 121.78 (C-1"), 119.65 (C-6'),
116.44 (C-5"), 114.00 (C-2'), 105.80 (C-10), 103.61 (C-3),
10034 (C-6), 99.99 (C-17), 95.18 (C-8), 77.63 (C-5"),
76.86 (C-3"), 73.58 (C-2"), 70.01 (C-4"), 61.07 (C-6");
ESI MS (negative mode) m/z 447[M-H].

882 3-White powder; [a],'® —239.7°c, 0.1 in
MeOH); 'H-NMR (600 MHz, CD,0D) &: 7.42 (1H, s, H-
3), 5.72 (1H, ddd, /=173, 104, 9.1 Hz, H-8), 5.50 (1H,
d, J=5.5 Hz, H-1), 530 (1H, d, J=17.3 Hz, H-10b), 5.25
(1H, dd, J=10.4, 1.0 Hz, H-10a), 4.66 (1H, d, J=7.8 Hz,
H-1'), 448 (1H, dd, J=7.1, 46 Hz, H-7), 3.69 (3H, s,
OCH,), 329 (3H, s, OCH,), 327 (3H, s, OCHj), 2.90
(1H, m, H-5), 2.66 (1H, m, H-9), 2.06 (1H, m, H-6a),
1.63 (1H, m, H-6b); "C-NMR (150 MHz, DMSO-d,) &:
see Table I; ESI MS (positive mode) m/z : 434[M+Na]'.

5}8H2 4-White powder; [y —196.8%c, 0.1 in
MeOH); 'H-NMR (400 MHz, CD,0D) &: 7.61 (IH, d,
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Table I. "C-NMR data for 3 (150 MHz in CD,0D), 4-5
(100 MHz in CD;0D)

3 4 5
1 97.97 98.98 98.34
3 153.36 154.90 154.52
4 111.84 105.77 105.82
5 29.54 23.26 25.64
6 33.37 30.64 32.03
7 104.59 103.73 105.53
8 135.95 133.78 133.42
9 45.48 4322 44.09
10 119.92 121.49 121.59
C=0 169.30 167.87 168.06
OCH, 54.07 57.40 57.53
52.70
51.25
Sugar moiety
Iy 100.26 100.73 100.08
2! 74.78 75.02 75.07
3' 78.19 78.45 78.22
4 71.70 71.87 71.88
5’ 78.55 78.78 78.73
6 62.91 63.06 63.04

J=24 Hz, H-3), 5.55 (1H, d, /~1.7 Hz, H-1), 5.50 (1H,
m, H-8), 5.34~526 (3H, m, H-7, H-10), 4.68 (1H, d,
J=19 Hz, H-1'), 3.51 (3H, s, OCH,), 2.64 (1H, ddd,
J=9.5, 5.4, 1.3 Hz, H-9), 1.86 (1H, ddd, J/~=13.6, 5.0, 1.4
Hz, H-6), 1.71 (1H, ddd, J=13.6, 13.6, 2.9 Hz, H-6); "C-
NMR (100 MHz, DMSO-d,) &: see Table I, ESI MS
(positive mode) m/z : 410.9[M+Na]".

5182 5- White powder; [a],” —255.1°¢c, 0.1 in
MeOH); 'H-NMR (400 MHz, CD,0D) &: 7.61 (1H, d,
J=2.4 Hz, H-3), 6.57 (1H, d, J/=1.7 Hz, H-1), 5.50 (1H,
m, H-8), 5.34~527 (3H, m, H-7, H-10), 4.68 (1H, d,
J=1.8 Hz, H-1"), 3.56(3H, s, OCH;), 2.70 (1H, ddd, /=9.4,
5.6, 12. Hz, H-9), 1.99 (1H, ddd, J=13.6, 3.8, 2.5 Hz, H-
6), 1.46 (1H, ddd, J=13.6, 13.6, 9.9 Hz, H-6); "C-NMR
(100MHz, DMSO-d,) &: see Table I, ESI MS (positive
mode) m/z : 411[M+Na]".

ch|E siEtEel & 7=l - sk 1-55 27 3 mg
A Z3t] vialdl ¥ F 0.5% HCI 1 mLell =] 90°C9]
FEoA IAZF Ft 7Hd g & wgde H,0 1 mLE 7t
ato] WZFAl7] 3L NaHCO,E 7}ate] $3kA17]1 3L o st
oAHg AUt Aozl ANe EFF I TLC plateell
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AA3}2L CHCl,:MeOH:H,0=2:1:0.1% &2 A7jA7] &
p-anisidine-pthalic acid A]¥-& F5-3}o] Fe] A& <l
st 7} slghHEol X13ke 92 EF D-glucosed S 13
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332 19 'HANMRS 29 12.00 ppmol A YER}E=
singlet, 6.94 ppmoll A4 J=8.4 Hz2] doublet, 6.93 ppm®l 4|
singlet ¥ 6.89 ppmoll*] J/=8.4, 2.0 Hz2| doubleto] L}EFL}
A, 6.167 6.13 ppmollA J=2.0 Hz2] doublet®] Z}z} L}E}
Uya=z o] I3HE-S flavonoidAlEY) IHE=RE FAHBIL,
5.50 ppmoll A YERFE J=12.3, 3.2 Hz9] double doublet,
2.77 ppmellA] YERE= J=17.2, 3.2 Hz2| double doubletz}
37 BC-NMR spectrum®] 197.43 ppmoll A 4 €409
signalo] YR}, 78.833} 42.52 ppmollA 23} 3 R
9] signals°] 2zt Yepe 2 o] 313HE-2 flavanoneAl &
o FFEAS & = YU, 4.96 ppmolA] J~7.6 HzS]
doublete] YEPE= gk 7j¢] To] g2 wiflslal S &
T Ao, Feo] X3x= 8 619 proton=©] 6.16
7 6.13 ppm o2 A A7 0] 5 3FZ HMBC sepctrum©i] A]
4.96 ppmOl|4] YER}= anomeirc proton®] 165.66 ppmeilA]
UeP = C-79] signal?} correlations| 22 73] o] At
Ho] &S & F AT 3.77 ppmell A UEIGE
methoxyl”]¢] $1X]= HMBC sepctrumS ©]-8-3}¢] B-ring
o] 30f xgE]o] ASS & T AT} B, 2H] Ao+
ZE ¥3)7] 918k CD spectrume S48 A3} 288 nmoll
A Aggkol —1.59] negative cotton effect”} YEFL}IL, 334
nmol| A Aggke] —0.12] positive cotton effect/} YEPEE
2] AiRlE § 4 & S AT oide] At}
S vwale] 813HE 1.2 hesperetin-7-O-glucoside=
S e 25 dojx B3ty Axg 7Y
3} B]w3tS] luteolin-7-O-3-D-glucoside® 57 31T}

315HE 3, 4 2 5= 'H-NMR spectra®] o= 2 mj
secoiridoidA| B o] ¥iFA AS & + At S, Al 3E
2% 'H-NMR spectra®] 7.4~7.6 ppmol| Al H-39] signal©]
UER} 3, "H-NMR spectra®] 5.7~5.59F 5.5~5.2 ppmoll A
UEFE signal 57 PC-NMR spectra®] 113~1359}F 119~
121 ppmAte]ollA] YER= signals©] vinylZ]oll 23k A
< 3ol & 4= 213, 'H-NMR spectra®] 4.6 ppm F-oj|A]
9] anomeric protons°] J=7.8 Hz =2 doublet®Z 1}
EREE o]E SRMEES secoiridoidA| B o] HiEgAIYS &
F AU 99 A3 ZRYS nwele] 35 E 3
secologanin dimethyl acetalZ 5°g 3t} 3FH&E 49} 59
'H-NMR spectrumS 7}7} H]wal B A3 oA B

uhsl o] 7o) BAFE o 4 JOuE o] F FFEL
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ol A BAE =AU 3, 33 49} 59 PC-NMR
spectras H|aal] B 7] X}o|7} gIA|WF Table oA B
= A3} 7bo] 3HE 42] C-5, C-6 2 C-7¢] chemical shift
7} et 59 24 Bk 74zt 238, 1.39 2 1.80 ppm 2L
A ol5shes AL & < AUt olE Kawai 50 Bl
3 Aol AR sfug g w3 Axje} viwsle] 3}
32 4= epi-vogelosideZ 25 FA3I9LH, 3I3HE 5=
voglelosideZ Z}7} g4 31T} o] 3}5HE % secologanin
dimethyl acetal(3), epi-vogeloside(4) % vogeloside(5)=
Tomassini 5 0l 2|8}e] F&3} £2& Wdsh= ol
AREEE &1l 9] FEFOE AdE artefactdo] BRIt

4 =

ol AP ete AEH dorRH s st
of 2 AR ARERS 712 AR g8 s
off 24 A&l A egA e Thsde dotrr] flsted A
Tl ZFsiien o A3 e 9l MeOH +&=2
n-BuOH 7}873 £ o2 i 559] sieted Eelsl, o
shebA] 9 4 datas A ek EElE skeked] 7=
£ hesperetin-7-O-glucoside(1), luteolin-7-O-B-D-glucoside
(2), secologanin dimethyl acetal(3), epi-vogeloside(4) =
vogeloside(5)2 22t 578319t} ©15 3IjME 5 hesperetin-
7-O-glucoside(1)= ©] A ZZHEE Ao 2 24 35t
ol o, JEEFHE 7|ZARE AT S e
2 AzbE), B B A £, 58 E sEEe
Dol B3 AF7E A8 o] FolRA| Fpoeug S o]
£ QR gdTE 398 o= AlRHL.

A A
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