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Research progress on chemical constituents of Lonicera japonica

CHEN Ling, ZHANG Hai-yan, LI Xiao, DONG Jian-jun, ZHAO Tian-zeng

Henan Plant Natural Products Development Engineering Research Center, Biotechnology Developing Center of Henan Academy of

Sciences, Zhengzhou 450002, China

Abstract: Lonicera japonica is an important medicinal plant in China, of which stems, leaves and flowers have pharmacological

effects. Chemical constituents isolated from the plant including organic acids represented by chlorogenic acids, flavonoids, iridoids

and iridoid glycosides, triterpenoids and saponins, volatile oils, and also including monoterpenoids, sesquiterpenes, and some other

compounds. This paper summarizes the chemical constituents of different parts of L. japonica, in order to provide basis for further

study and development of this plant.
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Table 1 Chlorogenic acids isolated from L. japonica Y
HO (6]
45 AWK SKIFRAL Sk R caffeoyl=
- 4 R, HO
1 Breklamg 1t 14 R;
GRS . 2 =R,=R4=Rs=O0H, R3=caffeoyl
3 /jé E@&T@‘H :ﬁa 15 3 R :CHg(CHz)zco, Rz:caffeoyl, R;=R4=Rs;=O0H
4 ZREIR 6. 2= 115, 134 16 4 R,=OH, R,=caffeoyl, Ry =R,=Rs=0OH
5 O3-O-MMEEULETRTE 12, 19 5 Ri=0CH; Ry=caffeoyl, Ry=Ry=Rs=OH
R, 6 R;=OCH;, R,=R3=O0H, Ry=caffeoyl, Rs=OH
6 5-O-WNHERE L 25 7 R F g ] 18
> 0 )Ju 1FH%L$TMEFIEH 1_ 7 R1:O(CH2)3CH3, R2:R3:OH,R4:caffeoy1, Rs=0OH
7 5-O-WNHERE R TR T 1t 22 8 R,=OH, R,=R;=caffeoyl, R4—R5—OH
8 3,4-O-XUMMMENEELZE TR 16~ M 5. 17, 18 9 R;=OH, R,=R,=caffeoyl, Rs=Rs=0H
9 3,5—0—)9(%“”“’@5{6% Tﬁ& T‘{, 12 10 R,;= OCH3 R,=R4= caffeoyl, R3 Rs=O0H
s " - 11 R] Rz R5 OH R37R4703.ﬂ‘60y1
10 3,5-0-WUMHEBEIEZE IR s fE 12 12 R,=OCH;, R,=R;=caffeoyl, Ry=Rs=OH
11 4,5—0—X)(ﬂj]ll”ﬂ@5{ﬁ£§7’£ ﬁ?ﬁ Vi 12 13 R,=OCH;, Ry=Rs= OH, R;=R,=caffeoyl
. 15 R] OCH2CH3 Rz R4 caffeoyl R3—R5 OH
13 4.5-0-XUMMFIEILZE 7 FR TG 16 17 16 R,=OCH;, R,=R,=caffeoyl, Ry=Rs=OH
14 3,4-0-XMIHEBESEZE T IR A1 4k 17 17 R,=0(CH,);CH;, R2:R4:caffeoyl, R3=R5=OH
15 3,5-0-XMHEBEEZE T IR 40 4& 17 18 R,=OH, Ry=R;=caffeoyl, R;=R,=OH
16 KHEEHALEG 6. 19. 20 19 R;=R,=R;=O0H, Ry=Rs=caffeoyl
17 3,5-O-XUMNHERE RS2 T8 T e 46 19 N
K B3| a4
18 13.0—WEEHLETE ) s E1 REHHBEHNEERENLS %mLﬂ |
Fig. 1 Structures of chlorogenic acids isolated from L. japonica
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Table 2 Flavonoid compounds isolated from L. japonica
W5 EWEIK KA SCHk W AWK KA Uk

20 S5-FRdk-31.407 SHAESLEE 4 9 41 ZAAF 16~ . T 164 17, 20
21 5-FRdE-73 45 DU R 1 10, 25 42 MikE 16 . B 17, 20, 30
PRI 5 U E 5 1t 25 43 Wi E-T-O-p-D-HHHEE 5
23 57,3 4-PURAEEHTRE-3-0-3- 1t 25 44 HAER-T-O-WB RN 1t 32

D-H % 45 HTEE 1-0-B-D-HEREH 1 30
24 345571 F A L SR yia 26 46 HIFHR 0 16
25 5,7 A4-TRSL-8-HSILEE 0 16 47 FHE-5-0--D-EHE B 31
26 AREBEFR-T-O-B-D-HIZHET  f6. M. B 164 17. 20 | 48 Jrk&k 16 T 7+ 20
27  RJREHE-T-O-H o bia 27 49  FHE-T-O-p-D-FEREE M 16
28 RBHE-5-O-B-D-HHWH 7 50 FEEE 7-O-0-L-WZWEE ¢ 11
29 KBEE-7-0-p-D-EIUHH 1 28 51 X pia 29
30 AKRBEFE 6. ML B 150 164 20 | 52 & XMER-T-O-FiME R A 32
31 3-FEAEARBE R i 7 53 PR Ay 23
32 S3-"HAEARER pia 7 54 AL B bia 12
33 ABRHFE 3-0-L-FR 2R 1t 11 55  FHMAKRE-T-O-B-D-HAHEL . 16. 20
34 AT 1e I 15, 30 56 FHHARE I 30
35 ILZsW-3-0-EF BT 1t 8. 15 57 FHMATF THe 5
36 WIZREY-7-0-p-D-F A n 16 58 AMHR 0 24
37 WIZSEY-3-0-p-D-H ZHE i 29 59 BRAERI-0-EFWEE 4 15
38 MR % -3-0-B-D-HI A BT e, m 28. 30 60 St RASFE-7-0-B-D- A BT 20
39 Lgpkiy bia 28 61 SFRAE-3-0-B-D- T B 29
40 &XHHE 7-0-p-D-HEENE 1 17

Ry
R Ry

R Re

20 R,=R,=Rs=OCH;, R,=OH, RfRﬁ—R72=HO 42 R,=R,=R;=R,—Rs=OH, Ry=R,=H
21 R_R4_R5 R¢= OCH},RZ OH R;=R;=H 43 R1:OGIC,R2:R3:R4:R5=OH,R(,=R7=H
22 R,=Rs=0CH;, R,=OH, R;=Rs=Rs=R,=H 44 R,=ONeo, R,=Rs=OH, Rs=R;=H, R;=R¢=OCHj;
23 R,=R,=R,=Rs=OH, R;=0Glc, Ry=R,=H 45 R,=OGlc, R,=R;=O0H, Ry=R;=H, Ry—=Rs=0CHj
24 R1:R _R4_R5_R6_OCH3,R3_R7=H 46 Rl_Rz_R5=OH R3_R7=H,R4:R(,:OCH3
25 R;=R,=Rs=O0H, R3=R4=Rs=H, R;=0CHj3 47 R;= OH R,=O0Gle¢, R3=R4=R¢=R;=H
26 *OGlc R2 Rs=Rs=OH, R;=R¢=R,=H 48 R= R2 =0H, R;=R,=Rs=R;=H
27 ONeo R,=R4=Rs= OH,R}:RﬁzR7:H 49 R1:OGIC,R2:R5=OH,R3:R4:R(,=R7=H
28 R,=R,=Rs=OH, R,=OGlc, R;=Ry=R,—H 50 R,=ORha, R,=Rs=OH, Ry=R,=Rs=R,=H
29 RIZOGal,R2:R4:R5:OH,R3:R(,:R7:H 51 R,=R,=R;=OH, R;=R¢=R;=H, R;—OCHj;
30 R,=R, _R4_R5_OH R;=R¢s=R;=H 52 RIZONeo,Rz:R5=OH,R3:R(,=R7=H,R4:OCH3
31 RI_RZ =OH, R3=Rs=R;=H, R4=0CHj3 53 _ONeo R,=Rs=O0H, R;=R4=Rs=R;=H
32 R= OH R,=Rs=OCH;, Ry=Rs=R;,=H 54 R,=R¢=OCH;, R,=OH, R;=R,=R,=H, Rs=0Glc
33 R,= Rz OH, R;=Rs=R;= H,R4:ORa 55 OGlC, R,=R4= OH, R;=Rs=R;=H, R5=OCH3
34 R=R, —R4—R5—OH R;=ORut, Re=R,=OH 56 Rl— »=R,—OH, Ry=R¢=R,=H, Rs=0OCHj
35 R=R,= OH R;=ORut, Ry=R¢=R,=H 57 ORut R,=R,=OH, R;=Rs=R,=H, Rs=0CHj
36 R[ZOGIC,RZ R;—OH,R4 =R¢=R;=H 58 R[ OH,R3 R;=Rs=R¢=R;=H
37 R1:R2:R5=OH,R3:OGlc,R4=R6=R7=H 59 R1:R2:R5=OH,R3:ORut,R4:OCH3,R6=R7=H
38 R,=R,=R;=R,=OH, R;=0Glc, Ry=R,=H 60 R,=OGlc, R,=R;=Rs=OH, R,—OCH;, Re=R,=H
39 R1:R2:R3:R4:OH,R3ZOG£11,R()=R7=H 61 R1:R2:R5=OH,R3:OGIC,R4:OCH3,R(,=R7=H
40 —OGal R,=Rs=OH, Ry=R¢=R,=H, R4=0CHj Rut-25 70 Gle- %8 Neo-BHEEME  Rha-fl4=pl
41 R,=ONeo, R,=R,=R;=OH, Ry=Rs=R,=H

B2 ZERPHBEIMNERELSVNEN

Fig. 2 Structures of flavonoid compounds isolated from L. japonica
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Table 3 Iridoid glycosides isolated from L. japonica

5 AEWAK U CHR S HEYAIR KU SCHR

62 SRR A pia 17 05 SRAEH N 1& 38

63 L-ANERFOASEEB 17 96~106 G H AL H O~W 1t 39

64  L-RNEREAGERRC 17 107 IR Te M BEEsy 17, 33
65 WERARET T HCqmE B3 33 108 7-0-(4-B-D-glucopyranosyloxy-3- e 40

66 LR AT TR 460 A6, Hh B3P 164 36,
Nl 37 109

67 HINAN R R 6. B 17, 31 110

68 TR - ZOR SRR 1€ 27 111
69 SO fe. nt 16+ 34 112
70 secologanoside-7-methylester 1¢ 35 113

71 W T 2 A T PN T
72 7-0-" 1 BRI LB TR
73 W X

e BB 17. 36 (114
M EERSy 33 115
16 B, 4. 17, 310116

By 33 117
74 7-F-Wr BT AR R A B3 17, 36 (118

75 7-LHER-WT A4 e 17 119

M 1A T 120
76 ST K 1& 34 121
77 FOR IR 1€ 34 122
78 loniphenyruviridosides A g 38 123
79 loniphenyruviridosidesB g 38 124
80 loniphenyruviridosides C 1€ 38 125
81 loniphenyruviridosides D 1€ 38 126
82~93 AL A~K 1t 38 127
94 SR M 18 38 128

methoxybenzoyl)secologanolic acid

loniceracetalide A i 35
loniceracetalide B i 35
grandifloroside i3 5
adinoside A i 11
TR SR E A 1t 17
R 16 b 34y 17, 33
R ER-T7- 1t 34
7-HR- R 1E 6
8-K- T 1& 35
SARAEH L 1& 38
To- ST 1t 34
TB-SLiE T 1t 34
AR 1t 34
8- R 1t 34
LERFIR i3 5
stryspinoside iz 11
(E)-aldosecologanin 6. 2= 17, 40
6'-0-(7a-hydroxyswerosyloxy)loganin 251t} 40
(Z)-aldosecologanin ESL 40
L-phenylalaninosecologanin s 40

a2 e mEE, 35 12 F, s 8UR
i, A 10.15%; MREEAL 4 M, FiESH &L
48.24%; &K 8 B, FUEABUATEA 27.74%; BEK.
B2 @SR BT ik E] 7.83% 3.81%.
1.43%.

SR F4 A PO 9 111 4 77 G AR AE 5 R B P
JNAEHE R, M L4 0.025 2%, ik GC-MS
INES T AR R sy, JR%E T 65 MEAY), E
BN NEFREIR AR 26.36%, RS ER
MAE YA )\ IRIR L1 (9.86%) — DYk
TR (8.44%) .

T 2 e A P I i 5 L 7 G R A A A i o
HET 21 ANy, HP A HIRAE VLRI S =
s TANKERR . T NBERE R 9,12,15-F )\ =4
PR FR TG 1R 25 5 0 3 o0 39.35%,  8.64%, 8.16%.

W AT oY 2 & 2R O il K PR AR R
i1 o (VAN S R o U3 o 5 T B e /e B
FER AR N 0.011 3%; GC-MS % 5 &5 SR A HLEL
3R B A 26 Flakisy, oA AL A HLIR R
SRR, AR, 9,12,15-+ )\ B =K 1R T g

9,12-+ )\ —FilR LKL MG +/NbelR LR T3
M. IbEHE SN 20.65% 9.16%. 6.32%.
5.09%. 4.18%- 4.12%.
5 Hit

MGG R A B I B A S i A 1 S,
SPRIERWY ., 1,24- K =T B KR, JERED
S IR, 2-Q-EIL)- O e
-B-D-MER AT - HE-2-0-B-D-NEWG I AT B - 2,6-
TRIEIRHRNS . T A i -p-D-nL M WA B-
¥ E 3-0-B-D-H % Bl 1 -6"-O- KR IR | 5- 4k
PRIEEWE | XTI I | (—)-Fg AR IR 9-0-B-D-
WLPR AT B S (0)- B AR TS 1 9-O-B-D-Hit e A
PRI 1-0-HISE-WI-WURE . = Jukes
AR, K, K E-1-0-B-D-HIAH . AR HE
Pl SNV (S NI S R I 7 IS
(E-2-hexeny-a-L-arabinopyranosyl-(1—6))-p-D-gluco
pyrancoside . benzylalcohol-O-a-L-arabinopyranosyl-
(1—6))-0-B-D-glucopyrancoside. | A ly-B-D-A M-
(1—6))-B-D-T AT 51 M F Rt T
+ ) \elE . ) \BElE. J5 LR, 5-hydroxyl-
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Table 4 Triterpenoids and iridoid glycosides isolated from L. japonica
s EYAIK KW R S EYIRER B SCHR
129 KEEBRLBTL 1t 41 145 3-B-D-MtWHi % H-(1—4)-B-D-It - 7% 44
130 oW HEMEL AT 1t 41 WA 7] 28 B 95 -(1—3)--L-ML R B 2%
131 JIgiEia 1t 41 BRI -(1—>2) -0~ L- ML T i 7 41 -
132 KEERAETH 1t 41 AR R AT J0-28-0-B-D- I i 7 %
133 3-O-0-L-MEAE S A HEHE-(152)-0-L-1E 18 41 B9 I - (1—>6)-B-D- A it 715 20 B i
W A 47 £t - 5 7 T 2 1 JT-28- 146 3-O-B-D-WtW 4 5L- T B2 18 45
O-B-D-MEM ABEHE-(1—6)-B-D-Mlk TG-28-O-B-D-ME I 3 A Bl - (1—2)
ek T 2 W R [B-D-PLLHR AHE %5 -(1—6)]-B-D-flk
134 3-O-a-L-MEWG B A PEHE-(152)-0-L-1E 48 41 e 4] 2 i P
Wi B o7 B - 5 o T 2 T Je-28- 147 AT A i E#Sy 46
O-a-L-MHE I Bl 2 BH 2L -(1-2)[B- 148 ZATHB i B35 46
D-ME I AWEFE-(1—6)]-B-D-ML e 149 A& C 1t 47
Gk RED 150 ZA&WHHD 1t 48
135 3-O-a-L-MEWFTRA SR AR e 2. 4K 42 151 SFEURER-28-O-a-L-MEW L 2EpEFE- 4 29
A IC-28-0-0a-L-AH I 53 2 1 I - (1-2)[B-D-ME A ARE LE-(1—-6)]-
(1-2)-[B-D-IL M ABEIE-(1—-6)]- B-D-NH e 3 257 i T
B-D- bt e 7 4 B T 152 SRR o EERS> 43
136 3-O-a-L-MEW B ZSE3E-(152)-0-L- 1 42 153 3-O-B-D-MEM# i HE3E- (152) -a-L- 3 EE85 43
WEE Rt 5] A B - 5 A S UG- WP AR — SRR R
28-0-a-L-MEHe L4 HE - (152) 154 3-O-o-L-MEMBT AR - S8R i Bty 43
[B-D-MEM A B 5-(1—6)]-B-D- 28-O-P-D-N i 4 46 B JE-(1—6)-B-
WEE it 7 26 B P 7 D- MLk 7 26 B
137 3-O-0-L-MEW R 20 2E-(152)-0-L-Mk 1€ 42 155 3-O-B-L-MLI# 4 p3E-(1-2)-a-L-IlL 3t L3645 43
e SR oz AR i — AR I S 1 UG- W SR 7 AV ite- 55 B R -28-O-B-
28-0-B-D-MEMH AKEHE-(1—6)]- D-HL R 557 % Bl 5E-(1—6)-B-D-NL MR
B-D-TIEk W 71 4 B 1 2R BH R
138 TR IC Mo b3y 43 156 3-O-o-L-MEW RAHESE-(152)-a-L-  $h BFE45 43
139 leontoside A Hb 13584 43 AR R o7 B -5 1 AR R -28-0-
140 EAEAEL C Mo E34) 43 B-D-MLt e 7] 5 B 25 -(1—6)-B- D-ftk
141  AWEID Hb bR 5) 43 e 36 20 A I
142 AHEBHF M F34) 43 157 3-O-o-L-WE 2R -(1-2)-a-L- 3 EFES 43
143 3-O-a-L-MEW R 2WEJE-(152)-0-L-  Hi B4 43 MR AT o7 A1 B - S R TR
IR AT 7 AP B — 1 R TR e 158 3-O-B-D-MtW AT HEHE-28-0-0-L-MLI 16 45
28-O-B-D-MH Wi 4 % i 8 £ BRI -(1—2)- [ B-D-ME W AR
144 3-O-o-L-MEW R 205 JE-(152)-0-L-  Hi B4 43 (1—>6)]-B-D-MHR A HERL - TR
IR AT 7 AP B — 1 R TR S e 159  ZAEAWITE 1t 48
28-0-6- L FRHE-B-D-NH I Fi Z p k- 160 FriEER 1€ 17
(1—6)-B-D-k i 757 25 5 Wi 17 161 RERIR 1t 4
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methyl-2-furfural ™!, (+)-N-(3-F1 3 T Bt -B-D-7 25 b
FRHR I #h s (+)-N-(3- F B T -2-045 W - B-D- il 2 K
SRR N AL T 5-O-H LIRS Iy, &y n
IS IRTE . JIRIEg i 54 2, 6-dimethyl-6- hydroxyl-
2,7-diene-1-octylalcoholglucopyranoside. (2E)-(6S)-8-
[0-L-arabinopyranosyl-(1"—6")-B-D-glucopyran-osylo
xy]-2,6-dimethyloct-2-eno-1,2"-lactone™". lonijaposide
A;~Ay. lonijaposide By« B,V =+ =4, =1L
Fe-10-BE, FARERER iR MR AR 4
34 : dihydrodehydrodiconiferyl acohol 4'-O-B-D-
glucoside . benzyol alocohol O-(6"-O-f-D- xylopyranosyl)-
B-D-glucopyranoside® . M 224 1 73 85745 2L |
PRUEWERZ T | 2- AR X K 1)~ 4-O-B-D-T % HE 1
(+) FATER)-4-0-B-D-HIADRE P, Lk e 24
(53]
6 ZEiE

DA 2R, S KERZR RIS
TS NIRRT IS, SRR, RS
Wit By HAT, SRR 3 SR I b AL 2 5 R
AARBREAT, AEZGARAE 5 A R A PR It
FFRM =BT, A T BT B s D™,
T LU AU IR IR 2R . = e i b AR
PERR eI A D AR bR, DU B4 R <R
M TR AT G . SR TP SRR L TR
MGRERE TR =5 228 RS Bl I
Z, HHEAAWM, 0K 5 Kim R 1E A a4
TR ITEE RO AL, ARSI AT 73 4L Y
PG, AR AN R 2 A AT AT
TSI e HA P B AL R, AR 2
FAFIIL W BERS B 48, B vl 75, LI,
PR ORILAE I R B 250 B A 22 e . A
B AL R MR R, BARAE AR TS
Bt S NI NI T DR P (S BT BUR 757 &1 RS RS N
- rR A 22 B S A 2 B AN R R, T e
PR S S ARAEA TR, DA o 0 HAk 7 B
G RN BRAE FABcsE— 2 RORIEST,  ATRE SR 208
2
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