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Chemical constituents from stems and leaves of Lonicera confusa and their anti-
inflammatory activities
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ABSTRACT: AIM To study the chemical constituents and their anti-inflammatory activities of stems and leaves
of Lonicera confusa DC. METHODS The 80% methanol extract from stems and leaves of L. confusa DC was
isolated and purified by Diaion HP20SS, Sephadex LH-20, HSCCC and preparative HPLC, then the structures of
obtained compounds were identified by physicochemical properties and spectral data. Their anti-inflammatory
activities were evaluated by measuring NO production of LPS-stimulated RAW264. 7 cells in vitro. RESULTS

Thirteen compounds were isolated and identified as benzyl alcohol-O-B-D-glucopyranosyl- (1 — 6) -B-D-
glucopyranoside (1), sweroside (2), epi-vogeloside (3), vogeloside (4), secologanoside (5), secoxyloganin
(6), secologanin dimethyl acetal (7), methyl chlorogenate (8), apigenin-7-O-B-D-glucopyranoside (9),
luteolin-7-0-B-D-glucopyranoside ( 10 ), rhoifolin (11 ), luteolin-7-0-a-L-arabinopyranosyl (1 —6) -B-D-
glucopyranoside (12), and lonicerin (13). Compounds 2—8, 11-13 inhibited the NO production of LPS-induced
cells. CONCLUSION Compound 1 is first isolated from family Lonicera, compounds 3, 5,7, 9, 11, and 12 are
obtained from the stems and leaves of this plant for the first time. Compounds 2 -8, 11 -13 exhibited anti-

inflammatory activities.
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IR AE R AR Y e 1 224 Lonicera confusa
DC. WTHEAERE, 7T 0, )R, LI, i
m . IR X, AR LI B ARAET Pl
AR A, AT ARRE | B ORI IR,
FIVERRRE R FIVE # 2, FEpe Rt A 2502 L4
FEAE R D AR A MR e h s 2ly | V229 0 oA
2 f sy SBIERESE D T AT SE, S5 RE], 1k
PO EEOR PG EER TS | SRS HERR AT AR
Yy =G R =R AT e MM mRmAEDY,
HAGES | JrRD" | Hrame™ . R R
P PR SRR, EX RIS
PG TERETE D o O TORAEAETFAT G, IR AE T
M FR T ZHATRIAE BT, B35 T K 25
PEFE, WA IIR 9. H LR AL R
BT EREE HAE LR AB M AETE b, X 25t (Ao
BB ARSI DLARAEZE N 80% FFEEEH ) M I
TG, AT BETE S B AL & AR R
WHEEAN, DU IR AE 256 T & A1 ] S A 3
ZERNINERAEZE M3 2155 13 MG, FERIH
IEEEME S | BUIRZESE, WMORFE T IR 1L
ZHNE, ALEW 1 ERNA LR oy B3,
a3, 5.7, 9, 11, 12 BERMNIIEREZET &
B, kB 2~8, 11~13 HA—E PR,
1w

Avance 500 MHz #% % 3 9% ¥ 1% 4% (185 =
Bruker A 7)) ; TBE-300C = 3 3% it 3% 4L ( 11
[ HAE ARG BR AR 3 Agilent1200 5520 AH €4
A . Agilent Zorbax SB-C18 {4 AE ( 3E[E Agilent
2] 5 LCMS-IT-TOF & AH € 3% B 3% 56 F X . LC-
2030C FEABAR GRS (HA S HEAA]) 5 GERGH
ZE M F,, (% [E Mered KGaA 72\ F]); Diaion
HP20SS ( H 4% Mitsubishi Chemical 2% ] );
Sephadex LH-20 (%l GE /3] ) ; Spark 2 J)HE i
FRA (Hid: Tecan A F]) 5 311 B A Ak h % 5= 46
(2 [E Thermo Fisher Scientific 23 7] ) ; XDS-100 {2
ERME (BT .

/NEEL AN RAW264. 7 (H ERMEBE 41
M) s BaAbE i (R AEMRHECARAR); &
iR SRR ([ Gibeo 287]) ; CCK-8 X7 & (3£
MedChemExpress 72y ® ) ; [ 22 W, 5| Wk 3€
(2 [E Sigma Aldrich 22 A ) ; — AL Z K I 57) &
( R AREYEAARAF), LHF, HEE (6

W54l J2[E Thermo Fisher Scientific A #]); CD,0D .
DMSO (3£ [ Cambridge Isotope Laboratories 23 ) ) ;
HAKF Ry o3l K oMEEAlK

AR AEZE MR T PR T BRI L, &8 PRk
T FIA DX R 2B U AR P 5 T 5 ROR R 5
BV E M A BHEY IR AE Lonicera confusa DC. 1)
25 SRR AR (45 1LC202109-1) {R47FF )74
FEYI T REY) L5 TR IR RS A S SR =
2 REESE

BT HR IR AE2EM 5.0 kg, 3R, 1T 80 H i,
JH 10 £ 80% M EE A R 42 L 3 I, IR 3 h,
g, BIFRBOR, KHRBUREAEIRIRE 202.0 ¢,
128 150 g 28 HP20SS KALM fEH: i35, LI
FEK (0 1~1:0) BHREEVEN, 2260
(TLC) #&IF45%] Fr. A~Fr.L, Fr.D (6.0 g)
2% Sephadex LH-20 32 #74lifk, DL 20% H BE S5 B
YeM, £ TLC & W & Jf 4% £ Fr. D-1 ~ Fr. D-5,
Fr. D-2., Fr. D-4 Z& Agilent 1200 2}l £ % HPLC #fi
b, LIHEE (A) K (B) BEEEUEML (0~30 min,
10% ~40% A; 30~50 min, 40% ~80% A; 1A
i 3 mL/min), BEMLEY 1 (15.0 mg) . 2 (23.0
mg)., 3(64.0mg), 4 (36.0mg) . 5 (43.0 mg),
Fr. F 2 sl i i e g alifk, DL S0 Je-H -k
(10 :7:3) NEN, LMHMEEME, 55 Fr.F-
1~Fr. F-9, Fr. F-7, Fr. F-8 43542 145 HPLC 4l
fb, IFEE (A) K (B) BHEBEM (0~30 min,
10% ~30% A; 30~50 min, 30% ~50% A; AR
3 mL/min) BREY 6 (105.0 mg) . 8 (299.0
mg), Fr.1 (7.3 g) %4 Sephadex LH-20 )2 #14f
b, DAWEESRG, 453 Fr. 1-1~Fr. 1-6, Fr. I-5 #7 i
UUBE, 28 20% . 100% P EE PR UiiE Stk &9 7
(126 mg) , Fr. 1-4 Fi2t Sephadex LH-20 ¢t )2 Hr
alifk, DL 50% HEEpEm, 753 Fr. 1-4-1~ Fr. 1-4-7,
Fr.[-4-4 | Fr.1-4-5, Fr.1-4-7 % Sephadex LH-20 ¢
Jerk etk DIFEE-K (1:1~1:0) BEDE
B, P2 45 Mk 45 HPLC glifk, DLW
(A) K (B) BREEVEME (0~30 min, 10% ~30%
A; 30~ 50 min, 30% ~50% A), SS9
(6.0 mg), 10 (9.0 mg), 11 (13.0 mg), 12
(15.0 mg) , 13 (30.0 mg) ,
3 GHETE

a1, Ak, 513 CyHL0,, HR-
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ESI-MS m/z: 431.155 9 [M - H] ,'"H-NMR (500
MHz, CD,0D) 8; 4.39 (1H, d, J=7.8 Hz, H-1"),
4.44 (1H, d, J=7.8 Hz, H-1"), 4.68 (1H, d, J=
11.8 Hz, H-7b), 4.95 (1H, d, J=11.8 Hz, H-
7a), 7.29 (1H, m, H-4), 7.35 (2H, t, J=7.4
Hz, H-3, 5), 7.45 (2H, d, J=7.1 Hz, H-2,
6);""C-NMR (125 MHz, CD,0D) 8; 62.8 (C-6"),
69.8 (C-6"), 71.6 (C-4"), 71.6 (C-4"), 72.0 (C-
7),75.1 (C-2"),75.1 (C-2"), 77.2 (C-3"), 77.9
(C-3"),78.0 (C-5"), 78.1 (C-5"), 103.4 (C-1"),
104.9 (C-1"), 128.7 (C-4), 129.2 (C-3, 5),
129.3 (C-2, 6), 139.1 (C-1), VL %45 ik
(18] B FEA—F, W N R EE-0-B-D- ML i
- (1-6) -B-D-MEIH AT

& 2. wEmRY, 5+ C4Hy, Oy,
HR-ESI-MS m/z: 359.124 6 [M + H]'.'H-NMR
(500 MHz, CD,0D) &: 1.72 (1H, m, H-6b) , 1. 80
(1H, m, H-6a), 3.18 (1H, m, H-5), 4.40 (1H,
td, J=11.8, 2.5 Hz, H-7b), 4.48 (1H, ddd, J=
11.0, 4.2, 2.1 Hz, H-7a), 4.71 (1H, d, J=7.9
Hz, H-1'), 5.30 (1H, dd, J=10.3, 1.8 Hz, H-
10b), 5.34 (1H, m, H-10a), 5.57 (1H, dd, J=
13.5, 5.9 Hz, H-8), 5.59 (1H, dd, J=13.6, 5.9
Hz, H-1), 7.62 (1H, d, J=2.5 Hz, H-3);
BC-NMR (125 MHz, CD,0D) &: 25.9 (C-6), 28.4
(C-5), 43.8 (C-9), 62.7 (C-6'), 69.7 (C-7),
71.5 (C-4"), 74.7 (C-2'), 77.9 (C-3"), 78.4 (C-
5'), 98.0 (C-1), 99.7 (C-1"), 106.0 (C-4),
120.8 (C-10), 133.3 (C-8), 153.9 (C-3), 168.5
(C-11), DA - %ds 53l [19-21] il FEA —
B, WO AR AT

& 3. AekAR, 1 C,H,0,, HR-
ESI-MS m/z: 389.144 3 [M + H]*,'"H-NMR (500
MHz, CD,0D) &; 1.74 (1H, td, J=13.7, 2.9 Hz,
H-6a), 1.89 (1H, ddd, J=13.6, 4.9, 1.3 Hz, H-
6b), 3.54 (3H, s, COOCH,), 3.90 (1H, d, J=
2.0 Hz, H-6'a), 3.92 (1H, d, J=1.9 Hz, H-6'b) ,
4.71 (1H, d, J=7.9 Hz, H-1"), 5.29 (1H, d, J=
1.9 Hz, H-10a), 5.31 (1H, d, J=1.9 Hz, H-
10b), 5.34 (1H, d, J=1.5 Hz, H-7), 5.54 (1H,
dd, J=13.6, 6.3 Hz, H-8), 5.58 (1H, d, J=1.7
Hz, H-1), 7.64 (1H, d, J=2.4 Hz, H-3);"C-
NMR (125 MHz, CD,0D) &; 22.9 (C-5), 30.2 (C-
6), 43.6 (C-9), 57.0 (-OCH,), 62.7 (C-6"),
486

71.5 (C-4"), 74.6 (C-2'), 78.1 (C-3"), 78.4 (C-
5'), 98.6 (C-1), 100.3 (C-1"), 103.3 (C-7),
105.4 (C-4), 121.0 (C-10), 133.4 (C-8), 154.5
(C-3), 167.4 (C-11), LA F%cd8 530k [20-22]
B B AR — B, MK e O R W R A
R,

e 4. HeEmA, 5+ C,H,0,, HR-
ESI-MS m/z: 389.155 8 [M + H]*,'"H-NMR (500
MHz, CD,0D) &; 1.50 (1H, qd, J=13.5, 9.2 Hz,
H-6b), 2.02 (1H, ddd, J=13.2, 4.1, 2.6 Hz, H-
6a), 2.70 (1H, m, H-9), 3.58 (3H, s, -OCH,),
5.30 (1H, m, H-10b), 4.70 (1H, d, J = 7.9 Hgz,
H-7), 5.35 (1H, m, H-10a), 5.52 (1H, m, H-
8),5.58 (1H, d, J = 1.7 Hz, H-1), 7.62 (1H,
d, J = 2.4 Hz, H-3);”C-NMR (125 MHz, CD,0D)
8:25.2 (C-5),31.6 (C-6), 43.7 (C-9), 57.1 (-
OCH,), 62.7 (C-6"), 71.5 (C-4"), 74.7 (C-2'),
77.9 (C-3"), 78.3 (C-5"), 97.9 (C-1), 99.7 (C-
1), 105.1 (C-7), 105.4 (C-4), 121.1 (C-10),
133.0 (C-8), 154.1 (C-3), 167.6 (C-11), VI E
Bl 530k [20-21] fRIERA B, HEEND
B H R NS

tEw s, AtakmKR, 51X CH,0,, HR-
ESI-MS m/z: 389.106 9 [ M-H ] ,'"H-NMR ( 500
MHz, CD,0D) & 2.26 (1H, dd, J=16.7, 9.6 Hz,
H-6b), 2.85 (1H, ddd, J=9.5, 5.6, 3.9 Hz, H-
9),3.08 (1H, dd, J=16.7, 4.5 Hz, H-6a), 3.23
(1H, dt, J=14.6, 7.3 Hz, H-5), 4.68 (1H, d, J
=7.9 Hz, H-1'), 5.25 (1H, m, H-10b), 5.29
(1H, d, J=1.1 Hz, H-10a), 5.49 (1H, d, J=3.8
Hz, H-1), 5.66 (1H, dt, J=17.2, 10.0 Hz, H-
8), 7.51 (1H, d, J=1.8 Hz, H-3);”C-NMR (125
MHz, CD,0D) &: 28.4 (C-5), 34.9 (C-6), 45.3
(C-9), 62.7 (C-6"), 71.5 (C-4"), 74.6 (C-2"),
78.0 (C-5"), 78.4 (C-3"), 97.5 (C-1), 99.9 (C-
1), 110.2 (C-4), 120.5 (C-10), 134.6 (C-8),
153.6 (C-3), 170.2 (C-11), 176.3 (C-7), VI E
AR50k [19] B EEAR -2, M E 3R
R

wa&me. HeaEAk, o+ C,H,0,, HR-
ESI-MS m/z: 403.123 0 [ M-H] ,'H-NMR ( 500
MHz, CD,0D) 8: 2.26 (1H, dd, J=16.6, 9.0 Hz,
H-6b), 2.81 (1H, m, H-9), 2.93 (1H, dd, J=
16.5, 5.0 Hz, H-6a) , 3.68 (3H, s, -OCH,) , 4.65
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(IH, d, J = 7.9 Hz, H-1"), 5.48 (1H, d, J=3.9
Hz, H-1), 5.63 (1H, dt, J=17.2, 10.0 Hz, H-
8), 7.47 (1H, d, J=1.8 Hz, H-3) ;"C-NMR (125
MHz, CD,0D) & 28.6 (C-5), 35.1 (C-6), 45.3
(C-9), 51.6 (-OCH,), 62.7 (C-6"), 71.5 (C-
4"y, 74.6 (C-2"), 78.0 (C-3"), 78.4 (C-5"),
97.6 (C-1), 99.9 (C-1"), 110.1 (C-4), 120.5
(C-10), 134.5 (C-8), 153.6 (C-3), 168.9 (C-
11), 176.3 (C-7), A BG5S CHk [19] B
A3, B AW SR

e 7. EAKmAK, 5FX CyH,0,,
HR-ESI-MS m/z: 433.134 3 [M-H] .,'"H-NMR (500
MHz, CD,0D) 6. 1.64 (1H, ddd, J=13.9, 8.0,
4.6 Hz, H-6a), 2.07 (1H, dt, J=13.6, 6.6 Hz,
H-6b), 2.67 (1H, td, J=9.3, 4.7 Hz, H-9), 2.91
(1H, dd, J=12.9, 6.2 Hz, H-5), 3.28 (3H, s,
-OCH,), 3.30 (3H, s, -OCH,), 3.66 (1H, dt, J=
15.1, 7.6 Hz, H-6'a), 3.70 (3H, s, COOCH,),
3.90 (1H, dd, J=11.9, 1.8 Hz, H-6'b), 4.49
(1H, dd, J=7.0, 4.6 Hz, H-7), 4.67 (1H, d, J=
7.9 Hz, H-1'), 5.27 (1H, d, J=10.5 Hz, H-
10a), 5.32 (1H, d, J=17.3 Hz, H-10b), 5.50
(IH, t, J=5.8 Hz, H-1), 5.73 (1H, ddd, J=
17.4, 10.3, 8.9 Hz, H-8), 7.43 (1H, t, J=1.8
Hz, H-3);"” C-NMR (125 MHz, CD,0D) §: 29.4
(C-5), 33.3 (C-6), 45.3 (C-9), 51.7 (11-
OCH,), 52.6 (-OCH,), 53.9 (-OCH,), 62.8 (C-
6'), 71.6 (C-4"), 74.6 (C-2"), 78.0 (C-3"),
78.4 (C-5"), 97.8 (C-1), 100.1 (C-1"), 104.5
(C-7), 111.7 (C-4), 119.8 (C-10), 135.8 (C-
8), 153.2 (C-3), 169.2 (C-11) ., VI F¥u#i 5 3k
[22] REREAF, WMEENRSGRR-HEL
A

a8, mE MK, 4+ C, Hy Oy,
HR-ESI-MS m/z: 367.101 4 [ M-H]~,'"H-NMR (500
MHz, CD,0D) &:2.01 (1H, dd, J=13.5, 7.0 Hz,
H-6'b), 2.18 (3H, m, H-4', 6’a), 3.69 (3H, s,
-OCH,), 3.73 (1H, dd, J=7.4, 3.1 Hz, H-3"),
4.13 (1H, dt, J=6.8, 3.3 Hz, H-2"), 5.27 (1H,
m, H-1"), 6.22 (1H, d, J=15.9 Hz, H-a), 6.95
(1H, dd, J=8.2, 1.9 Hz, H-6), 6.78 (1H, d, J=
8.2 Hz, H-5), 7.04 (1H, d, J=1.9 Hz, H-2),
7.53 (1H, d, J=15.9 Hz, H-B);” C-NMR (125
MHz, CD,0D) &: 38.1 (C-4', 6'), 53.0 (C-7'

OCH,), 70.3 (C-3"), 72.1 (C-1"), 72.6 (C-2'),
75.8 (C-5'), 115.1 (C-2), 115.1 (C-B), 116.6
(C-5), 123.0 (C-6), 127.7 (C-1), 146.9 (C-3),
147.2 (C-a), 149.7 (C-4), 168.3 (C-y), 175.4
(C-7") o VA%l 530k [23] il A —2,
T SRy 2 DR F G

a9, A AK, 5FX C,H,0,,
HR-ESI-MS m/z: 431.095 4 [ M-H] ,'H-NMR (500
MHz, DMSO) 6. 5.06 (1H, d, J=7.4 Hz, H-1"),
6.44 (1H, s, H-3), 6.84 (2H, d, J=11.9 Hz, H-
6,8),6.91 (2H, t, J=5.8 Hz, H-2", 6'), 7.93
(2H, t, J=9.3 Hz, H-3', 5'), 12.99 (1H, s, H-
50H) ;" C-NMR (125 MHz, DMSO) &: 60.6 (C-
6"), 69.6 (C-4"), 73.1 (C-2"), 76.4 (C-3"),
77.2 (C-5"), 94.8 (C-8), 99.5 (C-6), 99.9 (C-
1), 102.9 (C-3), 105.3 (C-10), 116.1 (C-3',
6'), 128.6 (C-2', 5'), 156.8 (C-4"), 161.1 (C-
2, 9), 162.9 (C-5), 164.3 (C-7), 181.9 (C-4),
DL EEE 500k [24] iEEA -3, EEh
J3R R -T-0-B-D-HEHEAT

&M 10 IRE KK, 5+ C, H,0,,
HR-ESI-MS m/z: 447.090 6 [ M-H] ,'"H-NMR (500
MHz, DMSO-d,) 8: 5.41 (1H, d, J=4.7 Hz, H-
1), 6.46 (1H, t, J=3.9 Hz, H-6), 6.76 (1H, s,
H-3), 6.80 (1H, d, J=2.1 Hz, H-8), 6.92 (1H,
t, J=7.4 Hz, H-5'), 7.43 (1H, d, J=2.2 Hz, H-
2'), 7.46 (1H, dd, J=8.3, 2.3 Hz, H-6'), 9.41
(1H, s, H-4'OH), 10.00 (1H, s, H-3' OH),
12.99 (1H, s, H-50H);" C-NMR (125 MHz,
DMSO-d,) 6: 60.6 (C-6"), 69.6 (C-4"), 73.1 (C-
2"),76.4 (C-3"), 77.2 (C-5"), 94.7 (C-8), 99.5
(C-6),99.9 (C-1"), 103.2 (C-3), 105.3 (C-10),
113.6 (C-2'), 115.9 (C-5'), 119.2 (C-6"), 121. 4
(C-1'), 145.8 (C-3'), 149.9 (C-4"), 156.9 (C-
9), 161.1 (C-5), 162.9 (C-7), 164.5 (C-2),
181.9 (C-4), VL I#dn 53CHk [21-24] HRiEHA
—2, W AR R -T-0-B-D-H AT

e 11, RE KK, 5+X C,H,0,,
HR-ESI-MS m/z: 577.150 1 [ M-H] ,'"H-NMR (500
MHz, DMSO-d,) &: 5.24 (1H, d, J=7.2 Hz, H-
1"y, 5.35 (1H, d, J = 6.0 Hz, H-1"), 6.80
(1H, s, H-6), 6.38 (1H, s, H-3), 6.87 (1H, s,
H-8), 6.94 (2H, d, J=8.8 Hz, H-3', 5'), 7.94
(2H, d, J=8.6 Hz, H-2', 6'), 12.99 (1H, s, H-
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50H) ;"C-NMR (125 MHz, DMSO-d,) 8;: 18.0 (C-
6"), 60.5 (C-6"), 68.3 (C-5"), 69.7 (C-4"),
70.4 (C-2"), 70.5 (C-3"), 71.9 (C-4"), 76.3
(C-3"),77.0 (C-2"), 77.2 (C-5"), 94.5 (C-8),
97.8 (C-1"), 99.3 (C-6), 100.4 (C-1"), 103.0
(C-3), 105.4 (C-10), 116.1 (C-3", 5"), 120.6
(C-1'), 128.6 (C-2', 6'), 157.0 (C-9), 161.1
(C-5), 161.8 (C-4"), 162.5 (C-7), 164.3 (C-2),
181.9 (C-4) . VI LBl 53CiHk [25] i A —
B, W ERERT
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