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A new monoterpene glycoside from Lonicera confusa
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Abstract: Objective To study the constituents from the dried flower buds of Lonicera confusa. Methods The compounds were
isolated and purified by column chromatography of HP-20 macroporous resin, silica gel, ODS, Sephadex LH-20, and
semi-preparative RP-HPLC. Their structures were elucidated by physicochemical properties and spectral analyses. Taking NO as the
evaluating indicator, the model of LPS-induced RAW264.7 cells was used to evaluate the in vitro anti-inflammatory activity of
isolates. Results Five compounds were isolated and identified from the 70% ethanol extract of L. confusa, including
8-[a-L-arabinopyranosyl-(1"—6")-B-D-glucopyranosyl]-2,6-dimethyloct-1,2"-lactone (1), tianshic acid (2), corchorifatty acid F (3).
tianshic acid methyl ester (4) and corchorifatty acid F methyl ester (5), respectively. Conclusion Compound 1 is a new
monoterpene glycoside, named comfusanoside A. Compounds 2—5 are identified from Lonicera for the first time. All the isolates
had no significant inhibitory effect on NO secretion in RAW264.7 cells stimulated by LPS.
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LLI4RTE Lonicerae Flos X 4116, FfAE. -
DA LIS, NARAFL (Caprifoliaceae) &4
J& Lonicera Linn. {8 ) /X # & & 4 Lonicera
macranthoides Hand.-Mazz.. 4. i 2.4 L. hypoglauca
Mig.. *EF 24 L. confusa DC.E## B 24 L.
fulvotomentosa Hsu et S. C. Cheng [ T-{§ 1 75 Bl
WIFFIAE, BABEHHEE. BB DI, 6K
FERERTRITHTRMITIE . WL FHEE R
MRl RARE . R AN, E 254 TR E Y
JUN TR TV W SR T S, LLARAE AL
oy 2, FEEEA BRI YLK,
P SOE-171 PR JA B 118200, 44 P25, AR
2 PRI AT R WL ERAE SR I S A 7 gy B L
PR PU EERS26, L2, fR A 28 30320 i
Je 13334V R JH 19598158 22 Foh 24 B % . B ERAE A LU AR
et NI E B g R 2y, (i EZG) 2005
SRR AT SRR AL AR AR IO S ARTE 1
HE (PEZH) 2005 FhA B 380 k. i
AR =S e AR, FhoAE A
K, BHEFE. HEFKT IR 22T
F A TSV B RO AL W 2 800F i, Bz
X LR AE i & A5 o) S 2 BRAE FH I R GEIR N
WIt. ATHIRIEEERZ . T, &, Kk
T ol 5 7 T (1 82 PR AR B R0 22 4 1A HE R 2 B VAR
MRt EirdE, SEFRMAHZX—FEEMH
SRGTUR, WO LR AE T AL 7 By 3R AT RGBT,
i) e WL ARG 2458 S A o6 Hh s 24 o b 4 1Y) B T
B E W) I Al

Nt —BIRR WAL E U85y, ARG
% HP-20. HEfS. ODS. Sephadex LH-20 12l
BWAHE Z P il vk, XA B AT IRACE
70% . BESE I & A e . BE TR C. I8 AN IE T BEAE YL
133 RS TR LB A 2 B - TR, A0
133 5 MEEY), 73 7% 5E 9 8-[o-L-arabinopyranosyl-
(1"—6")-B-D-glucopyranosyl]-2,6-dimethyloct-1,2"'-
lactone (1), KJfilZ (tianshic acid, 2). HEFEIENTHL
F (corchorifatty acid F, 3). KI5 (tianshic acid
methyl ester, 4)FIEEFRAE T F H 5 (corchorifatty acid
F methyl ester, 5). tbEW 1 B S H 2R EY),
RN A (&Y 2~5 WAHIRNEAE
Y EAR. KHEZH (lipopolysaccharide,
LPS) S/ EWR4HAE RAW264.7 1Y,  DAH] %
PEYIMIA 7 LB (NO) oI NP Fads T 43

BRI S VIR T RSN RS VEVEA
1 U5

Brucker AVANCE 600 ZY 4% fif HL 4R 4% (4 [H
Bruker A %)), Finni-gan LCQ Advantage MAX Jiii 1%
%, Waters Snapt G2 mass spectrometer /43 #% i i
1 Shimadzu 43 47 1= 808 AH €438 ( Shimadzu LC-6AD
series pump equipped with a UV detector), Shimadzu
1l 2% 78 e RO 33, P2000 gl 2 1 FT/IR-480
plus ZLAMGEIEAC (KBr &), JASCOV-550 45 4h-
Al WAL CHAS Jasco A F]D . 43 b7 i R (i
#:24 Phenomenex Gemini (Cig, 250 mmX4.6 mm,
5 pm), il E R B CisdE (250 mm X
20 mm, 5 um, Nacalai tesque Inc., HA). TS100
RUE)E B (HAJEFEA T ); A10051560 Bk
TAEE (AIRTECH 2 F)); ZW-A BIESRG &% CF
M A 2R R 71D 5 L530 B B0 ML CHIAX AR D5
S25 M/NBE R eimiR &y (fEE IKA AF]D;
EDP3-plus M ZiERi#s (£E RAININ A );
1000, 200, 20. 10 pL HLiEF A (Brand AF] ).

R GFoss M SRR (5 Bl T
J7), HP-20 KFLH I (Mitsubishi-Chemical, HA),
S #H ODS 3k} (Merck 47]), Sephadex LH-20 &
%l (Amersham Biosciences 2 & ), Toyo-pearl HW-40
¥kl (Toyo Soda MFG); 95%ZEE (B, Ex
BRI A RAFD, K (ZZK, 8D, 24
A s (R EERGRA IR A RD . DMEM mbE4H
Mufs#:3E (Hyclone), JA4-1MiE (Lonsera), LPS
(F 5 RIG AR A R AR D, = E
(DMSO, i Tik5), 24 FLANMEE TR (JET 24
"), 96 fLYIfuREFRR (JET A, 0.25%f%REE4H
H s A (Gibeo), NO #5765 : NaNO,, Griess
) 11+ Griess W71 11 (iR ; WAHEREN (/e
FALEEAFIR A A IR AR . HREFRAE S D-Gle (it
5 C10911131, Jii 54> %k 99%, Macklin A 7). L-Glc
(#it%5 E1506024, JiifE 7% 98%, Aladdin 247]).
D-Ara (flt'5 C14635692; Jii /741 98%, Macklin
AT, L-Ara({lk5 J24M10R89091; Jifi &4 %4 98%,
AR AR A F]D .

LERAEZG AT 2021 4E I H 22 B2 G i B
WU, M A P R 25 K% R R MR % 8 N A
X RHEY) R 24 L. confuse DC.HIT8AEE , 5
PR (20210506) HLORAFTILIR RS Z5ML A A R
NEIRAE
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2 IEESNE

LARAE TIRAETE 10 kg, 8 1558 70% 2. 1% fink [m]
PREL 3 K, BFIX 2 h, B IPEIUR, BRI )5,
BIMEE 7L, SIREHEEKESE, 1L IRH
FEE . BERR QRS RN IE T RERHMT R, A Ea
MEESAL (1519, LC-1). B&ER ZBeHBfr (283 g,
LC-2) FIIE T EEHAL (246 g, LC-3). HUEEER 275
HBAL LC-2(240 @) AT HER A A1 (@ 8.5 cm X 100.0
cm) R, EHbE-HEE (10000, 98:2. 95
5,90 : 10. 85 : 15,80 : 20. 70 : 30. 60 : 40. 50 :
50.0 : 100)FA LV AT 2 3L 11 M Fr. 2A~2K,
Fr. 2H (11.9 g) %4 ODS 43 (¢ 80.0 cm 5.0 cm)
B, WE-K (2:8.4:6.6:4,7:3,10:0)
BEE VR A3 3] Fr. 2H1~2H9, 2H6 (3.2 g) M4
AH (50% L fiE-FE /K, AR 8 mL/min, Rz
M2 RID) 4if 3214k &%) 2 (101.2 mg, tr=21
min). 3 (93.2mg, tr=14 min). 4 (23.0mg, tr=23
min) F15 (50.3mg, tg=17 min). 2l (12.8¢g) £

ODS i (¢ 5.0 cm < 80.0 cm) 4 &, FHEE-/K (2 :
8.4:6.6:4.7:3.10 : O BAFI PRSI Fr. 211~
2111, 218 (4.2 @) ZERAE A1 (¢80.0 cmX 5.0 cm)
Sy, S Ah-HEE (100 0. 98 : 2. 95: 5, 90 : 10.
85 :15.80 : 20,70 : 30. 60 : 40, 50 : 50. 0 : 100)
BE VR4 5 Fr. 211~219, 215 2 2F4i1 457 AH (25%
ZHE-BRK, AR E 4 mL/min, 208 nm) 4ifkfE
FkEY 1 (11.8 mg, tk=15min).
3 EMBITHEIMEE
31 BREIRERMTTENSE

S LRI TR, o SRR AE S AT AT AR AL
SR, ORIt FE UL 1. HUCRORE BR R SR S
(D-Glc. L-Glc. D-Ara. L-Ara, % 0.5 mg), A
el E R Il (L-cysteine methyl ester, 1 mg)
AlgnE (1mL), BT 60 C T/ 1h. FEIIALE
H 2K SRR URTS (o-tolyl isothiocyanate, 1 L), 4k
S27E 60 C RN Lhe RISERG, RAVIEIEE
FBERA . PLEAT HPLC 4347

H
HO H;C ST \{-COOCH,
0 HO OH /3/
HO o .
HO §=C=N HO OH )N
OH™on L e T B TG o A ] s 7 i s HO S
D-Gle ) ZEWR R I 2) 48 W 2 S B SR g iy
ik pE AL H
OH 5
HO S N-COOCH;8
HO 0 1O —on /?ﬁ
OH HO H
HO Ho }/-—N
L-Gle OH g
H,C

1 EENES AR B R ER B BE A0 4P AR JBR R Y S L

Fig.1 Reaction of aldoses with L-cysteine methyl ester and o-tolyl isothiocyanate

32 WEMRIKBERATE N RN

B &%1(23 1 mg), il 2 mol/L HCI (2 mL),
BT 80~90 C/AKRMH XM 1h, FHREVZET, I
A1 mL /K&, RN SE AR K v A S A
B BUKZ, 72T, F55p iR — R ikt
ITHTHEA B, 133 HPLC i .

HPLC -t 2&fth: a4 Phenomenex Gemini
(Cis, 250 mmX4.6 mm, 5pum); A 25% 2
i (0.1%H R); /AR & 0.8 mL/min; FEif 35 C;
HERE B 10 s KK 250 nm; RG] 40 min.
33 %R

TR I 6T E A B DK A B B R AT AR A
PR S AT AELE HPLC PRI b R O8 B i [ B e Ak &
VIR R BT oA IR 2R, 2R LE] 2. fh &9 1
Fir & pERE RN D-Gle F1 L-Ara.

N D-Glc
I\ L-Glc
R — A J\ _ D-Ara
A L-Ara

t/min

B2 EYM1IMEERTEYSRRERERITEY HPLC Xt
kb

Fig. 2 HPLC chromatograph for derivatives of compound
1 and monosaccharide standards

4 LEMETE
e 1. BtEERMA, [a]f-36.8 (¢ 0.50,
CH3sOH). HR-ESI-MS %5t m/z 465.233 9 [M+H]*
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(THEAE N 465.233 6), HiE T3 N CaaHssOu1s
TFEAMFE R 4. UV CFEL EHE AT I Amax (g €):
204 (3.6), 230 (3.3). IR (KBr) Jt:i4s Ht vimax: 3418,
2929, 2358, 1715, 1064 cm L,

'H-NMR (600 MHz, CD3;0OD) K3, {Ki7[X &
NI 2 AW LR 55 [0n 450 (1H, d, J = 6.8
Hz), 4.21 (1H, d, J = 8.0 Hz)], &% XAl I 2 A~ F3E
ZAf5%5 [0n1.15 (3H, d, J = 7.0 Hz, 9-CH3), 0.91 (3H,
d, J = 6.6 Hz, 10-CHs)]. ®C-NMR (150 MHz,
CDsOD) 44 DEPT-135 3L IR 21 MirfE 5, £
i 11 BB IG5 L NERIES (6 178.3)5
2 MNRHEEE (00 404, 29.7). 5 M (6c 68.9, 374,
37.1, 355, 24.9). 2 NS (6215, 18.4), HELEAH
AREAFTE RS S B, B TH-tH COSY i (& 3),
oW 2 3 H-9/M-2/H-3/H-4/H-5MH-6/H-10 DL }%
H-6/H-7/H-8 Z [AMFEBIRAHE, 4546 Ha-9 (64 1.15)/C-1
(5c 178.3), C-2 (6c40.4), C-3 (5c35.5) ) HMBC #H%,

— DI T 58 A7 A SRS 254 Fr B

W@U\/
7

E3 AW 18EZEH-1H COSY (==) F1HMBC (—>)
LEES

Fig. 3 Key 'H-'H COSY (==) and HMBC (—>)
correlations of compound 1

&Y 1D 2t B b BRI h A 2 51
THERREE, X HHEATRK AT A S5, 455 R W
WAV L& 208253799 D-Gle il L-Ara( ] 2),
ZEA WA 55 [on 4.50 (1H, d, J = 6.8 Hz),
4.21 (1H, d, J = 8.0 Hz)] H I & 1 AL s w6 2
Ui SRR B B AL, TR AT B S RO o # B
£ HMBC i1, 7] I, H-1" (0w 4.50)/C-6' (6c 68.5) Al
H-6" (61 4.15, 3.65)/C-1" (6c 101.5) AHIE, HE/nFi+i
THBEFE R 2 B3N 1 —6 8, IhAh, Tl ILAHSRIE
H-2" (dn 5.03)/C-1 (c 178.3) 1 H-8 (du 3.76,
3.71)/C-1' (6c 104.4) (] 3), HE/mHikLE ¥ Fr By
Sl B BT R AP R 1 2 A5 AN A W B 1Y) 1 A

it NMR EIEE R, HE THEaY 1 1A
55 (R L. EEHEW 1 8N 8-[o-L-
arabinopyranosyl-(1""—6")-B-D-glucopyranosyl]-2,6-
dimethyloct-1,2"-lactone; %t SciFinder Scholar 4%
KR, REIAHKIRE, RELEY 18 1AW
S ERMEY), ma AR A (B . s
Y A 1 B R it — e .

&Y 2: ABTEERMAK, HR-ESI-MS 45t
m/z 331.248 3 [M+H]* (IHHEAH N 331.248 4), e
TN CigHza0s, THFEAEFESN 2. H-NMR
(600 MHz, CsDsN) §: 2.46 (2H, m, H-2), 1.60 (2H, m,
H-3), 1.26~1.34 (6H, m, H-4~6), 1.46 (2H, m, H-7),
4.47 (1H, m, H-8), 6.27 (1H, dd, J = 15.6, 5.5 Hz,
H-9), 6.32 (1H, dd, J = 15.6, 5.8 Hz, H-10), 4.44 (1H,
m, H-11), 3.88 (1H, m, H-12), 1.78 (2H, m, H-13),
1.53~1.76 (8H, m, H-14~17), 0.81 (3H, m, CH3-18);

*1 HEY1BREEIRE (600/150 MHz, CD;OD)
Table 1 NMR data of compound 1 (600/150 MHz, CD3OD)

bl oc OH

WAL 6c OH

1 178.3

2 40.4 2.53(ddd, J=10.4, 6.9, 3.4 Hz)

3 355 1.61(m), 1.42 (m)

4 249 1.37(m),1.27 (m)

5 37.1 1.33(m), 1.17 (m)

6 29.7 176 (qd, J=6.9,6.4,3.3 Hz)

7 37.4 1.53 (overlapped), 1.51 (overlapped)
8

9

68.9 3.76 (ddd, J=10.1, 8.3, 5.1 Hz), 3.71 (dt, J = 10.1, 5.6 Hz)

184 1.15(d,J=7.0Hz)
10 215 0.91(d,J=6.6Hz)
' 1044 4.21(d,J=8.0Hz)

2! 75.1 3.13 (overlapped)
3 77.9 3.32 (overlapped)
4’ 72.1 3.12 (overlapped)
5 772 3.42(ddd,J=9.3,7.4, 1.7 Hz)

6 685 4.14(dd,J=10.7,1.7 Hz), 3.64 (dd, J = 10.7, 7.4 Hz)
1” 1015 451(d,J=68Hz)

2" 729 504 (dd,J=88,7.0Hz2)

3" 727 3.67(dd,J=88,35Hz)

4" 69.7 3.82(td,J=34,18Hz)

5" 665 3.90(dd,J=12.4,3.4Hz), 3.58 (dd, J = 12.4, 1.9 Hz)
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Fig. 4 Structure of compound 1

13C-NMR (150 MHz, CsDsN) ¢: 176.2 (C-1), 35.0 (C-2),
25.8 (C-3), 26.3 (C-4), 29.9 (C-5), 26.3 (C-6), 38.6 (C-7),
72.1 (C-8), 136.8 (C-9), 131.0 (C-10), 75.4 (C-11), 76.3
(C-12), 33.8 (C-13), 30.1 (C-14), 29.6 (C-15), 325
(C-16), 23.2 (C-17), 14.5 (C-18), &, Writ¥di 5
FRARIE RS — 20, MU A 2 R ITRG »

&Y 3. BT ERMA, HR-ESI-MS 4 H
m/z 329.232 6 [M+H]* (TH5H{E A 329.232 8), i
77N CigH30s, tHHEAMHEL N 3. H-NMR
(600 MHz, CsDsN) §: 2.28 (2H, t, J =7.3 Hz, H-2),
1.59 (2H, m, H-3), 1.33 (8H, m, H-4~7), 1.50 (2H,
m, H-8), 4.48 (1H, m, H-9), 6.31 (1H, dd, J = 15.6, 5.6
Hz, H-10), 6.38 (1H, dd, J = 15.5, 6.0 Hz, H-11), 4.54
(1H, t, J = 5.8 Hz, H-12), 4.00 (1H, m, H-13), 2.34
(1H, m, H-14a), 2.10 (3H, overlapped, H-14b, 17),
5.85 (1H, m, H-15), 5.50 (1H, m, H-16), 0.93 (3H, t,
J=75Hz, CHs-18); 3C-NMR (150 MHz, CsDsN) o:
176.3 (C-1), 35.1 (C-2), 26.0 (C-3), 26.3 (C-4), 30.0
(C-5), 29.8 (C-6), 30.2 (C-7), 38.7 (C-8), 72.1 (C-9),
136.9 (C-10), 131.1 (C-11), 75.6 (C-12), 75.7 (C-13),
31.9 (C-14), 133.2 (C-15), 127.3 (C-16), 21.3 (C-17),
14.7 (C-18). i, xR 5 SCHRIIE 1) 5 —
F;, MU EEY) 3 R IKIEIITR Fo

EY 4: ABTEERHAK, HR-ESI-MS 45
m/z 345.263 9 [M+H]* (ITH5{E N 345.264 1), HiE
TN CioHz60s, THFEAEAEN 2. H-NMR
(600 MHz, CsDsN) &7 1 41 XS 5 on 6.32
(1H, d, J = 15.6, 5.8 Hz), 6.27 (1H, dd, J = 15.5, 5.5
Hz), 1 MHAERES 0n3.62 (3H,s), 1 MNHFIEMES
o1 0.81 (3H, m), 3 MRIMEA on 447 (1H, m), 4.44
(1H, m), 3.88 (1H, m). 3C-NMR (150 MHz, CsDsN) &
LRI 19 MR(E 5, 456 DEPT 135 K, Kt
EHLIANEWRES (0c176.2). 5 MXFEBES (oc
136.8, 131.1, 76.4, 75.4, 72.0). 11 MEHIEHES (Oc
38.6, 35.0, 33.8, 32.5, 30.1, 29.9, 29.7, 26.4, 26.2, 25.8,
232). 1 MHERES (6c 51.5). 1 MHEmES

(oc 14.5). B 4 WIRRHIEGE S 2 SFELRIIL 4 X
ZH 1 ANHFEIMES [0 3.62 (3H, s); oc51.5], HiAth
PE—0), WA 4 RIS

&M 5. BtERMA, HR-ESI-MS 4 H
m/z 343.248 0 [M-+H]* (iH5{H A 343.248 1), #fisE
TN CiroHaa0s, THEAMFIE N 3. 'H-NMR
(600 MHz, CsDsN) ‘&7 2 2 XS 5 on 6.38 (1H,
dd, J = 15.5, 6.0 Hz, H-11), 6.31 (1H, dd, J = 15.6, 5.6
Hz, H-10), 5.85 (1H, m, H-15), 5.50 (1H, m, H-16), 1
ANHIAES 040.93 (3H,t,J = 7.5 Hz, CHs-18), 1 4
IS S on3.62 (3H, s, CHs), 3 MNFRILMEA on
454 (1H, t, J = 5.8 Hz, H-12), 4.48 (1H, m, H-9), 4.00
(1H, m, H-13). 3C-NMR (150 MHz, C5D5N) it &
BN 19 IRER(E S, 454 DEPT-135 B3, RIS
HINEBRES (0c176.3), 7 NMRFREBRES (dc
136.9, 133.2, 131.1, 127.3, 75.7, 75.6, 72.1), 9 V.
EW1ES (0c38.7, 35.1, 31.9, 30.2, 30.0, 29.8, 26.3,
25.9,21.3), 1 MHER(ES (0c 14.7), 1 ANHAR
A5 (6c51.6). AW 5 ] *H-NMR. 3C-NMR
S 3 XA 5 NEH 1 MHAEEES [on
3.62 (3H, s, CHa3), 6c51.6], A% —#, %
SEAEW) 5 NEMRIEIITR F FE.
5 LEMIRIMDE] NO BFEHUE M
5.1 ZHAEE 1

RAW 264.7 #ifflifE 37 CHIEFATUSH
10% FBS F1 1% PS ] DMEM 5353 N i 5592 &
S 85 FEE Ay 2 X 105 N mL. BOR$i AR K 4 2 5
BT 96 FLACH (AF4L 400 pL), FEMA A
I 50, 20, 10 pmol/L 254, XfMEALIMAN % &
TCIME ) DMEM E5373k, 4kg:598 24 h j5, T %
ThRemabRAC E 490 nm OB (A) fH.
5.2 RAEEF NO ik

I RAW 264.7 A5 55T 96 SLARCH (2%
WP 25X 105 NMmL), AREEREIE 24 h 5 X LG
o BRI LPS (ZAEWEN 1
pg/mL), XTHREA N AR TG IMIER DMEM #5573
B, PR A2 EE Y 50, 20, 10 pmol/L.
24 h J5HL 50 ub EiEW, A Griess A Al
Griess B X714 50 pL. fEBFAR1X - 540 nm AL &
AT AR, HRIE bR 2R 01 SR A R Rk P
DA/ W 5 B <8

b = (B NO P& —RERZL NO P8
HE)(BZH NO 44 £ B — R4 NO P15 i)
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SIS SRR, A A YA AR B
RAW 264.7 A5 LA BRI . S1LEYXF LPS
751 RAW264.7 4R NO 14 s 35 76 5 2 3 E
H, 0 ZI9KT 2.05%.
6 itit

SARAEANERAEAE IR B i A 2y,
HIYjge B HE AL, B EATRT R 2
FEh T EmAE, MR 2 R R B T
FLIRV A BB I ZG RPN, 8= 55 AR e B
EAEE R B A B E A RFIRAT T, AFIT
BH AN X 43 38 BRI R R R 8 DA B2 L AR AR B 2R %
RGBT KR 75— RIE S &R+
BRESEVERRSY,  —h SCR sy, AR R
M S E AR, (R H AT TSR | LR
1) = 2 AL A R R — (VA KB B
KBHH L LA NS 2 EF 20), R AR S50 # At
TR R X L AR =l A B R s A AT R
G AT AT, B AT RV A B AT
FH 2y B85 BIKEBAL . BEER £ Be AL AN IE T BEERAT
253 HPLC }2 UPLC-Q/TOF-MS 734, 141 =
i S B R B TR R O RS, R A
WF 721 S SR L BeEBAT 34T RA I FT, AILAR
e EARE IR TR AL bR UE o 5 SR AR R A 4k
X IARAEH I E B R (s R B it
ITIEAL 2%, JREs A ILRIE I T RE =R L & 3
(10 249 0PF 0 B 50 o 9 15 21 14k & R AT 0 TR VR
W, @SR S T S B Fr SU B, $2 il
HRAC ST P FE b i o B vt it R 1) 2% 7925, LR AR
208 BRE D% H G2 o R AR T BE e A o LAt
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