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Phytochemical Constituents of Lonicera maackii Stems
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Abstract — Two phenylpropanoids, three caffeoylquinic acid deravatives and an iridoid were isolated from the stem of Lonicera
macckii. On the basis of physico-chemical data, these compounds were identified as caffeic acid methyl ester(1), 5-caffeoylqui-
nic acid n-butyl ester(2), methyl 3,4-dicaffeoyl quinate(3), 3,5-dicaffeoyl quinic acid n-butyl ester(4), loganin (5) and caffeic
acid(6). All compounds were isolated for the first time from the stem of this plant.

Keywords — Lonicera macckii, Stem, Phenylpropanoids, Caffeoylquinic acid derivatives, Iridoid

B

HEUF-(Lonicera maackiiy= 215 Caprifoliaceae)l] &
slal Euvetl, S, A 5ol EXske HEEy Ao
2 228048, ¥ 58 ST @MEA )0l st 7
71¢] Mg ol&¥x YtV FBUF JRozE
flavonoids, iridoids, caffeoyl quinic acids ¥ phytosterols
ol HaEglon, T Ax} 52 ol Ak A&
U Qo R HE secoiridoid BIRA], flavonoid ¥iEA] 5 5
F9| 3gES B, B vl kY o} o] B
o] Y3t £ 52 oFgE W ol AEATE o] FoA L
UeHl whete] FEHE 2719 Aol @ A= Ztot
B2 B9t gk, fjuael] AL A= Lonicera®s
e T 2 2715 F8she A& Q5 (Lonicera japonica)
o] F71& QIFET@AH)oI ot F L, s, 7=t
aol o] 2, d5de, 1Y, 2255 S ARS
ok o]2j3t Mol Fgtale] Az 5o HBURE £719] A
S U] Ao R ARTFSA S oty fl5ted]
Aol Freiaion, 2 Aa A& £7] MeOH =
£9] n-BuOH 7H4 8o 27H 652 sigteS #8lst
A TEE R olE Barsiaat gt
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= 20149 84 Aepitoll M A sto] ArdThstal oFsil
HE& w7 A ste] Sdskal Aldste] Aol At
stlom, =¥ B (KNUPH-S-14-01) ZFistw of
tof st AoFel A-Ael Bt Foltt,

717] & AleF — A== JASCOAMS] DIP-2000 digital
polarimeter2 ©]g-3t] =453tk 'H 2 "C-NMR2
BrukerA}2] AVANCE 600 % JOELAF] INM-ECZ400SE
o] 83ty S35}t Mass spectrai= AB SciexAH2] API
3200 LC/MS/MS systmeS ©]-8&35te] =4 3531t} Flash
column chromatograhpy= Teledyne IscoAte] CombiFlash”
Retrieve 'S ©]-8-8}%13L columnS RediSep™ S ©]-8-a13ith.
MPLC+= BiichiAFe] Biichi 682 chromatography pump
system= ©]-8-3Fo] AA]3} 2 M, column chromatography
£ Z2A= MerckAFe] Kieselgel 60 63-200 um<} 40-
63 umE ARESFAL YMCARS] YMC gel ODS-A, 150 pm
S o] &3} th. Sephadex LH20-> Amersham Biosciences
AFe] AL AHE-8FI T TLC plate= MerckAF] precoated
Kieselgel 60 F254s(layer thickness 0.25 mm, 20%20 cm,
Merck Art. No. 5715), RP-18 F254s2 A}&-3}3]t}.
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F£ 4 22| - ARET 218 2714 kg)E MAETH
T MeOH 15 LE ©]-&3f] AL0A 394 33] HkE =
3k - oISl NS 7RFEE71E o]83le] 40°ClA &

ZA1A MeOH 212 230 g& ASITE Aozl MeOH 25
o] AEAI7]AL n-hexane, CHClL, 2 n-BuOHS A1
slo] =R o2 25 & FFAIA n-hexane 7HY Y
10g, CHCl, 7184 ¥3 16g 2 n-BuOH 7184 £3)
74 g& AT °l5 7HA #8 F ol 7P B2 n-BuOH
7R B8-S e R RS Eelsh] flske] Al &
313t n-BuOH 7187 8 70 g2 silica gel(Kieselgel
60 63-200 um, 1kg) column(15x50 cm)& ©]-§3l>] CHCl;:
MeOH:H,0=3:1:0.1% &7 2 318902 85271 F TLC
BAS A, 679 2807 - tHLMA~LMF). £38)
LMB(13 g)& U©A| silica gel(Kieselgel 60 63-200 um,
70 g) column(3.5%40 cm)S ©]-8-3}¢] Benzene:EtOAc=3:1
S &WE §EAA SEE 1815 mg)S BT £
LBC(11.5 )& U4 E Benzene:EtOAc:MeOH=6:3:12- &
] 2 silica gel(Kieselgel 60 63-200 um, 400g) MPLC
column(5x50 ¢cm) chromatographys AAISkaL 5712] A8
(LMC-1~LMC-5)2.2 Wit} 228 LBC-2(2.0 g)oll o
8o MeOH:H,0=60:402 &1} 2 flash column(RediSep”,
ODS 130 g) chromatographyS A A8t ThA] 77119] &
S (LMC-2-1~LMC-2-7)2.2 3T}, o] F &8 LMC-
2-4(110.9 mg)= silica gel(Kieselgel 60 40-63 um, 30 g)
column(3x20 cm)& ©]-8-3F] CHClL;:MeOH=9:1< £v| =
SEA1A 3HE 2(25.5 me)ot SHEHE 3(33.9 mg)ye A
o &FE LMC-2-6(1.7 ) silica gel(Kieselgel 60 40-
63 um, 70 g) column(3x50 cm)< ©]-8-3}*] CHCl,;:MeOH=9:1
= 82 §3A1A sk 488 me)S AUt 8 LMD
(12.8 )& ODS(YMC gel ODS-A, 150 um, 350 g) MPLC
column(5x50 cm)2 ©]-&-3l%] MeOH:H,0=30:702 &1 2
A FEAA 409 22 (LMD-1~-LMD4)S.& 1}
FAT ©] T A2EF LMD-2(43 )2 22 EtOAc:
MeOH=9:12 812 silica gel(RediSep”, 80 g) flash column
chromatographyS AA|3FL 471¢] 478 (LMD-2-1~LMD-
2-4) 0.8 JFoen, o] F AE3F LMD2-2S =3}
32 5580 mg)S LUtk &EE LMD-2-1(1.3 )=
Shephadex LH20(Amersham Biosciences, 100 g) column
(3%50 cm)S |83l CHCl;:MeOH=14:12 &ni = &FA]
A 3FHE 6(80 mg)yS AUk

31812 1 — White needles; 'H-NMR (400 MHz,
CD,0D) &: 7.52 (1H, d, J = 16.0 Hz, H-7), 7.02 (1H, d,
J=1.0 Hz, H-2), 691 (1H, dd, J=1.0, 8.0 Hz, H-6), 6.76
(1H, d, J=8.0 Hz, H-5), 6.23 (1H, d, J/~16.0 Hz, H-8),
3.713H, s, OCH,); "C-NMR (100 MHz, CD,0D) &
168.5 (C-9), 1482 (C-4), 145.6 (C-7), 145.5 (C-3), 126.3
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(C-1), 121.7 (C-6), 1152 (C-8), 113.8 (C-5), 1135 (C-2),
50.7 (OCH,); ESIMS m/z: 193 [M-H]

5812 2 - White powder; [a],'® : -95.2° (¢, 0.105 in
MeOH); 'H-NMR (600 MHz, CD,OD) & 7.52 (IH, d,
J=15.8 Hz, H-3', 7.03 (1H, d, /=2.0 Hz, H-5'), 6.94 (1H,
dd, J=2.0, 8.1 Hz, H-9), 6.77 (IH, d, J=8.1 Hz, H-8),
620 (IH, d, J=158 Hz, H-2), 526 (1H, br dd, J=6.7,
124 Hz, H-5), 413 (IH, m, H-3), 408 (H, m, H-8),
3.72 (1H, dd, J=3.2, 7.3 Hz, H-4), 2.21 (1H, dd, /=34,
13.4 Hz, H-6ax), 2.15 (2H, m, H-2), 1.99 (1H, dd, J/~=7.0,
13.4 Hz, H-6eq), 1.60 (2H, m, H-9), 134 (2H, m, H-10),
089 (3H, t, J=74 Hz, H-11); “C-NMR (150 MHz,
CD,OD) &: 1752 (C-7), 1684 (C-1), 1499 (C-7), 147.4
(C-3), 147.0 (C-6), 127.8 (C-4), 123.1 (C-9), 116.7 (C-
8, 1153 (C27, 1152 (C-5, 75.9 (C-1), 72.6 (C-4), 72.4
(C-5), 70.4 (C-5), 66.5 (C-8), 382 (C-2, C-6), 31.8 (C-9),
202 (C-10), 14.1 (C-11); ESIMS m/z: 409 [M-H]

5182 3 — White powder; [a],'® : -275.9° (¢, 0.12 in
MeOH); 'H-NMR(600 MHz, CD,0D) &: 7.60 (1H, d,
J=159 Hz, H-3"), 7.50 (IH, d, J=158 Hz, H-3), 7.03
(1H, d, /=19 Hz, H-5"), 7.00 (1H, d, /~1.9 Hz, H-5,
6.92 (1H, dd, /=19, 8.0 Hz, H-9"), 691 (1H, dd, /~1.9,
8.0 Hz, H-9), 6.75 (2H, d, J=8.0 Hz, H-8', H-8"), 6.29
(1H, d, J=159 Hz, H2"), 6.17 (1H, d, J=15.8 Hz, H-2)),
554 (1H, br dd, J=73, 12.4 Hz, H-3), 5.11 (IH, dd,
J=3.0, 8.0 Hz, H-4), 434 (IH, dt, J=3.1, 6.0 Hz, H-5),
371 (3H, s, COOCH,), 2.32 (1H, dd, J=3.1, 13.9 Hz, H-
6ax), 2.15 (2H, m, H-2), 2.08 (1H, dd, J=6.3, 13.9 Hz,
H-6eq); "C-NMR (150 MHz, CD,0D) &: 1753 (COOCH),
1686 (C-17), 168.0 (C-1), 1499 (C-7"), 1498 (C-7),
147.9 (C-3"), 147.8 (C-3"), 146.9 (C-6', C-6"), 127.8 (C-
47, 1277 (C-4), 1233 (C9', C-9), 1166 (C-8, C-8"),
1153 (C-5', C-5"), 1149 (C=2"), 1147 (C-2), 75.9 (C-1),
75.0 (C-4), 69.2 (C-3), 68.7 (C-5), 53.2 (OCH,), 38.5 (C-
2, C-6); ESIMS m/z: 529 [M-HJ

582 4 - White powder; [, : -158.8° (c, 0.145 in
MeOH); 'H-NMR (600 MHz, CD,OD) &: 7.62 (IH, d,
J=159 Hz, H-3"), 754 (IH, d, J=159 Hz, H-3'), 7.06
(1H, d, J=1.8 Hz, H-5"), 7.05 (IH, d, J~1.5 Hz, H-5",
6.95 (2H, d, J=8.1 Hz, H-9', H-9"), 6.79 (1H, d, J=8.1
Hz, H-8"), 6.78 (1H, d, J=8.1 Hz, H-8"), 6.34 (1H, d,
J=159 Hz, H-2"), 621 (IH, d, /=159 Hz, H-2), 5.1
(IH, dt, J=3.6, 7.8 Hz, H-3), 531 (IH, m, H-5), 4.08
(1H, m, H-8), 404 (IH, m, H-8), 3.99 (IH, dd, J=3.1,
6.2 Hz, H-4), 233 (2H, m, H-2ax, H-6eq), 2.16 (2H, m,
H-2eq, H-6ax), 1.59 (2H, m, H-9), 1.31 (2H, m, H-10),
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086 (3H, t, /7.5 Hz, H-11); “C-NMR (150 MHz,
CD,0D) &: 175.4 (C-7), 168.9 (C-1"), 168.1 (C-1'), 149.8
(C-7"), 149.6 (C-7'), 147.6 (C-3"), 147.3 (C-3"), 147.0 (C-
6"), 146.9 (C-6), 128.0 (C-4"), 127.7 (C-4), 123.2 (C-9"),
123.1 (C-9), 116.7 (C-8"), 116.6 (C-8), 1156 (C-2"),
1153 (C-5', C-5"), 115.0 (C-2), 74.7 (C-1), 72.4 (C-5),
72.0 (C-3), 69.7 (C-4), 66.6 (C-8), 36.7 (C-2), 35.7 (C-6),
317 (C-9), 202 (C-10), 14.1 (C-11); ESIMS m/z: 595
[M+Na]', 571 [M-HJ

882 5- White powder; [a],'® : -62.8° (¢, 1.31 in
MeOH); 'H-NMR (600 MHz, CD,0OD) &: 7.38 (1H, s, H-
3), 526 (1H, d, J=4.3 Hz, H-1), 4.64 (1H, d, =79 Hz,
H-1'), 3.68 (3H, s, COOCH,), 2.22 (1H, dd, /7.9, 14.0
Hz, H-6b), 2.02 (1H, ddd, J=4.4, 6.3, 9.0 Hz, H-9), 1.86

5 6

8
COOCH;4
HO@IQ
7

HO 3 2

Fig. 1. The structures of 1-6 from Lonicera maackii stem.
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(1H, m, H-8), 1.61 (1H, m, H-6a), 1.09 (3H, d, J=6.8 Hz,
H-10); “C-NMR (150 MHz, CD,0D) & 169.7
(COOCH,), 152.3 (C-3), 1142 (C-4), 1002 (C-1'), 97.9
(C-1), 78.5 (C-5"), 782 (C-3)), 752 (C-2), 74.8 (C-7),
71.7 (C-4"), 62.9 (C-6'), 51.8 (COOCH,), 46.6 (C-9), 42.8
(C-6), 423 (C-8), 32.3 (C-5), 13.6 (C-10); ESIMS m/z:
413 [M+Na]"

51812 6 — White needles; 'H-NMR (600 MHz,
CD,0D) &: 7.53 (1H, d, J=15.9, H-7), 7.03 (1H, d, J=1.7
Hz, H-2), 6.92 (1H, dd, J=1.7, 82 Hz, H-6), 6.77 (1H, d,
J=8.3 Hz, H-5), 621 (1H, d, J=15.9 Hz, H-8); "C-NMR
(150 MHz, CD,OD) & 1712 (C-9), 149.5 (C-4), 1472
(C-7), 146.8 (C-3), 127.9 (C-1), 123.0 (C-6), 116.6 (C-2),
115.6 (C-5), 115.2 (C-8); ESIMS m/z: 179 [M-HJ
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33 12 AFolA Aol spectral dataS #3173} H
3] caffeic acid methyl ester2 5733112, NCI-H187
7} BC cell lineoll th3t AlZE=A0] gl Aoz 2% Q)
t}. 312 2¢] 'H-NMR sepetrums ¥ § 7.529}F 6.209]
A J=15.8 HzZ2 YER} = mrams olefinic proton, & 7.032]
doublet(1H, J=2.0 Hz), 6.942] double doublet(1H, J=2.0,
8.1 Hz) & 6.772] doublet(1H, J=8.1 Hz)>. 2 € o] 3}3}
Eoll= 3t 79 caffeoyl |7} EATS & 4= AU, § 5.26
9] double doublet(1H, J=6.7, 12.4 Hz), 4.132] multiplet,
3.722] double doublet(1H, J=3.2, 7.3 Hz), 2.212] double
doublet(1H, J/=3.4, 13.4 Hz), 2.152] multiplet Z 1.992]
double doublet(1H, J=7.0, 13.4 Hz)S2 quinic acid®] ]3|
Uehd signald S & = AATE B3, § 4.08, 1.60, 1.34
oA YeEhd= CHOl 218 multiplet 2 0.89014 UEht=
terminal methyl7]ell 2]} triplet(3H, J=7.4 Hz)°} C-NMR
spectrum®] & 66.51, 31.78, 2024 2 14.14°1 4 JEL=
signalE 2 HE] o] 3= E n-butyl”|7} 3 7 X]$HE o
DS & & AT o] AxE F3V3} wiwsled 3}
3HE 25 5-O-caffeoyl quinic acid butyl esterZ F4 312
™, Aspergillus%s 7ol 3k A &7} Bu=lel” shgt
£ 39] 'H-NMR spectrum B F 7§9] caffeoyl”] o] &
AE & 5 ANk F, & A § 7607 629904 et
£ 159 Hz9l doublet, 7.0391 41 LFEFLFE doublet(1H,
J=1.9 Hz), 6.92°1| 4] YE}}= double doublet(1H, J=1.9,
8.0 Hz) ¥ 6.7591A41 Y ERI+= doublet(1H, J=8.0 Hz)ol|A]
vepar, o2 shue= § 7.503 6.17914 YERU= ~15.8
Hz®] doublet, 7.00° 4] YE} = doublet(1H, J=1.9 Hz),
6.91°1 LFEFLFE double doublet(1H, J=1.9, 8.0 Hz) &
6.759141 YEPR= doublet(1H, J=8.0 Hz)ollA Yeht= A
S & ASlth. ®Eeh, § 5.54004 YER= double doublet
(1H, J=7.3, 12.4 Hz), 5.11°14 YER}= double doublet(1H,
J=3.0, 8.0 Hz), 4.34°4] YERI= double triplet(1H, J=3.1,
6.0 Hz), 2.32914 YElt= double doublet(1H, J=3.1, 13.9
Hz), 22594 YElJ= multiplet(2H, m) 2 2.08°14 UEk
U= double doublet(1H, J=6.3, 13.9 Hz)Z2FE F 3Loj
caffeoyl”]7} X138l quinic acid’t EAsk= A& & 5 2
ATk =3 'HANMR spectrum®] & 3.7194 UER}E=
singlet, "C-NMR&] § 53.23904 Ueh = signalell €J8) o]
stg=ol= g 7He] OCH717F EA13HS & & AATh
HMBC spectrums 29 'H-NMR®] § 3.7164] Yeht=
OCH,?] signla®] “C-NMR spectrum®] & 175320114 Y&}
U= signal# correlation® ©] Y EFYE 2 quinic acid9]
COOH”’} COOCH,Z methyl esters} =o] A2 & =
AL, F 7N caffeoyl”] o] A& AE 'H'H COSY
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spectrum- ©]-8-5}4] qunic acid?] YRS AAI F o] A
= HMBC spectrum} H] 23} qunic acid®] 3H 3} 44
X caffeoyl”] 7} 2| gh=] o] S-S Flatl o, ol&
B33 v wste] 89E 38 methyl 3, 4-dicaffeoyl
quinate® F431A}. o] BFEL A, HERE &
Q" 2o] ByETt 33HE 4¢] 'H-NMR spectrums 3}
o 39 21 vlwete] BE o) F 7HE] caffeoyl”] 7}
Azl AL & 5 AN, §F 1] methoxylZ]7F UERG
A o= Al § 4.085% 4.04004 YER = multiplet, 1.599)
2] YERUS= multiplet, 1.31914 YER}= multiplet 3 0.86
oA YERE J=7.5 Hzel tripleto] WYEISLTE o] & signal
£ HSQC spectrum2 ©]&-3t9] g<13 A3} "C-NMR
sepetrum @] § 66.61, 31.69, 2020 2 14.14°1 4 YJERGE=
signalE3} correlations}l 2.2 ©]& 313HE 204 ERIsIIH
A 2 pbutyl|7F A8k} S-S & Ak o
o] AR 2HE o] 313HE-LS quinic acidoll F 7H9] caffeoyl
719} g 709 nbutylZ17F X8| o] e SFEAS & 7
Aglem, ol5 X|37]e] X@$)xl= 'H-'H COSY sepetrum,
HMBC spectrum 5= ©|-&3I31th. n-butyl?]2] X|&9)2]=
HMBC specutrum2 23 § 4.083% 4.04914 Yeh = H-8
o] 28k multiplet signalE°] & 175.3500141 YEl= quinic
acid®] carboxyl C=0¢} correlationdt=-2 n-butyl”]2] ]38k
XS Felg 4= 9L, 'H-"H COSY sepetrums F31
8 5419141 3192 proton®] J=3.6, 7.8 Hz2| double triplet,
531014 5112] proton©] multiplet Z2] 3L 3.999 4] 411 2]
proton®] J=3.1, 6.2 Hz2] double doublet®E JEP|EZ 5
7Ne] caffeoyl”|+= quinic acid®] 33} s Zhzh X 3=
of &S & F AT ool s AV vas)
o] 33HE 4+ 3, S-dicaffeoylquinic aicd butyl ester® &
Aataion o] & A= FE T Mo 2
5ol o] QA9 3,5-di-O-caffeoyl epi-quinic acid n-butyl
ester®] A4tst BAS WS vt Qo sk 59 62 &
o170 spectral data} #31'%"7S W] ate] Z+7} loganin?t
caffeic acid® F73 31t} loganine vlj-$- Theksk SAd A+
7} o] FoJR| 3L Q) o X, acetylcholinesterase inhibitory
acitivity, AAB S EA} So] B YoM, caffeic acid
T Tk AT BaElon, 2 URE s
A Rd e ) a5 daaa P sl
¥ o] muEATH

7E=|

BT (Lonicera maackii) 719 ¥ A8 £,
TZXE FHst JE I oFEARICE AE T Qe
2] Lolr 7] QJ3te] Aol 25k 2 column chromato-
graphyE AH8-319] 652 3IgHES welstal thFeh NMR
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A 7| 5L o83t 1 F+ZE caffeic acid methyl
ester(1), 5-O-caffeoylquinic acid butyl ester(2), methyl 3,
4-dicaffeoyl quinate(3), 3, S5-dicaffeoylquinic aicd butyl
ester(4), loganin(5) & caffeic acid(6)Z 27 43Tt &
¥ S tefet @4o] HaE Ao 2 RE] BT
o] 7le thde &S T ALAEEA G o8
7} Fheltha Aedd,

A A
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