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Phenylethanoid glycosides from fruits of Forsythia Suspensa
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Abstract: Objective To study the chemical constituents from the fruits of Forsythia suspensa. Methods Compounds were isolated by
combination of various chromatographic techniques including column chromatography over macroporous resin, silica gel, Sephadex
LH-20, and reversed-phase HPLC. Their structures were elucidated by physicochemical property and spectroscopic analysis. Results
Two compounds were isolated from the 50% ethanol extract of the fruits of £ suspensa and identified as 7R-suspensaside methyl ether (1)
and 7S-suspensaside methyl ether (2). Conclusion Compound 1 is a new compound named forsythoside K.
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HE5M Forsythia suspensa (Thunb.) Vahl 5& K [E &
guhdy, FAE (REEZ) i, HkE, %
PERTE, UG Lo NS, FURTEAA. 9 ats. ol 0 i
Bz Tk, FATRAVERE . R, AN Ho” 1'" OCH,4
B A #“‘m‘ﬁilﬂ\ JHIE 29 T HO
=y i = R G 0 S e A = AN O QTN
TIFNNI73E Tt N Yﬂf’i’%ﬁ (=21, A VR A 8 o] 1% 7
A7 B AT RGBT T, RS T — R4 /ﬁ
FIHRH B 2B R B 04 AR SRR AR S0 HO *OCH,
TSR 50% CRERIYIBATHT 7T, by 58] 1 HO
2R EY), 7390 % %€ TR-suspensaside methyl 2
ether (1) Al 7S-suspensaside methyl ether (2), HA{L& 1 &1 F12 B%h
W1 Y, AN K. A 1. Fig. 1 Structures of compounds 1 and 2
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1 XES5HR

Bruker AV 600 NMR spectrometer A% 3E4Ri%
4% (Bruker Co., Billerica, MA, 3£&); SHIMADZU
UV1700 446142 (Shimadzu Corporation, H A<,
241IMC polarimeter JEJGIlE AL (PerkinElmer, 3%
[E); Bio-LogicMOS 450CD :i{% (Bio-Logic Co.,
Claix, ¥%:E); HR-ESI-TOF-MS (Bruker Co., Karlsruhe,
TEED); AR g4 (HITACHI, a8 655
variable wavelenth UV Monitor; Waters, 1l 8§ 2489
UV/Visible Detector); il % i #: (YMC ODS-A,
250 mm X 10 mm, 5 pm); HATEEERE (YMC
ODS-A, 150 mmX4.6 mm, 5 pm). FEEGRER
(100~200- 200~300 H, F&EEMT] D; H2
BRERERR H (300~400 H); GFass (5 BifEFEAL T
J7); ODS #E ikl (60~80 um, f#[E Merck);
Sephadex LH-20 (20~ 100 pm, Pharmacia Fine
Chemical Co., Ltd., NJ, SE[E); AB-8 KFLIK A
g RN B AR R A R AFD.

HRZHF 2009 EE TR AL E A M A F (7
ML PG, 2 AR R K 2 2 2 B il R 208
%5 %€ NI%EM Forsythia suspensa (Thunb.) Vahl [+
2 RESSE

HERM TR RS2 8.3 kg, BRI, LL50%Z
B (AR EL 3 VK, BER 2 h, A IFHREUR, 45153
BE (WEX 6.51%) KIKHAEM. Bl IE
TEERERL 3 IR, R ESOA RIS S AL 40 g\ BiE
g ZBE A7 100 g IE T EEERAL 350 g.

IETESHAL (350 g) DAIE S /K iR a AR AL

B i A £ 2 2, AR 4l 7K 22 10% 30% 50%
95%) LBERBFETE ML . Forh 30% 4y (40 @)
St AT il 3 B, AR SR - R RE (100 < 1.
50:1.30:1.20:1. 1021, 8:1.5:1) FpfE
Ve, BENRS Fr. 1~7. Fr.2 434 ODS #: it/
B, 133 8 MRS Fr. 2-1~2-8, Fr. 2-4 % Sephadex
LH-20 AE g geii, L1595 5 MRS Fr. 2-4-1~
Fr. 2-4-5, Fr. 2-4-3 Jl 3 i) 4 0 2 B Alifb 753 20 4L
%1 (5mg). 2 (10mg).
3 SHEE

EY 1. BEHRY, [o]p —28.4° (¢ 0.50,
MeOH). HR-ESI-MS %5 Hi 40 T & FU§ m/z 677.202 7
[M+Na]" (iH51E 677.205 7), 44 'H-NMR Al
BC-NMR #i#f, #ieH s 15N CioHas016, AN
FIPE R 12, 'H-NMR (600 MHz, DMSO-ds) (5 1)
Z5H 2 4 ABX i (55 on 6.57 (1H, d, J = 1.4 Hz),
6.68 (1H, dd, J=8.2, 1.4 Hz), 6.70 (1H, d, J = 8.2 Hz)
Al on 7.50 (1H, brs), 6.76 (1H, d, J = 8.1 Hz), 7.00
(1H, brd, J = 8.1 Hz), 1 A& F155 6n 7.50 (1H,
d, J=15.8 Hz), 6.25 (1H, d, J= 15.8 Hz), 1 N F4JE
JRFAES on3.12 3H, s), 1 EELERBE LA F 3L R
TA55 6m 1.03 (1H, d, J = 6.0 Hz), 2 MB35 3L i
FA55 on 4.35 (1H, d, J= 7.9 Hz), 4.48 (1H, brs). 1
MEAWFRRT1E5 ou 3.10, 3.63 (each 1H, m), 1
MEARF IR TES ou 425 (1H, dd, J = 8.4, 3.3
Hz)."3C-NMR (150 MHz, DMSO-d¢) i &R~E 30
NRES, N 1A o, B-AHIRERIEERE S oc
166.2, 1 X WS 5 oc 146.0, 114.2, 1 ANMEASP
55 oc 73.8, 1 MEAMIKIE T oc 82.8, 1 MH

#1 LA 17F02 48 'TH-NMR 1 BC-NMR #3E (600/150 MHz, DMSO-ds)
Table 1 'H-NMR and '*C-NMR data of compounds 1 and 2 (600/150 MHz, DMSO-ds)

‘ 1 2

efr on oc ou Jc
1 130.2 130.2
2 6.57 (1H, d, J= 1.4 Hz) 118.5 6.57 (1H, d, J= 1.4 Hz) 118.6
3 145.6 145.6
4 145.4 145.4
5 6.70 (1H, d, J = 8.2 Hz) 115.9 6.70 (1H, d, J = 8.2 Hz) 115.9
6 6.68 (1H, dd, /=28.2, 1.4 Hz) 114.4 6.68 (1H, dd, /=8.2, 1.4 Hz) 114.6
7 4.25(1H, dd, J=8.4, 3.3 Hz) 82.8 4.23 (1H,dd, J=17.9, 4.0 Hz) 82.1
8 3.10 (1H, m) 73.8 3.10 (1H, m) 73.9

3.63 (1H, m) 3.81 (1H, m)

1' 4.35(1H,d,J=7.9 Hz) 103.9 4.31 (1H, d,J=7.7 Hz) 103.4
> 3.60 (1H, m) 742 3.60 (1H, m) 74.4
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gR1
. 1 2
A OH oc OH dc
3' 3.56 (1H, m) 73.3 3.56 (1H, m) 73.4
4' 4.68 (1H, m) 71.4 4.68 (1H, m) 71.5
5' 3.43 (1H, m) 74.2 3.43 (1H, m) 74.4
6 3.32 (1H, m) 66.3 3.32 (1H, m) 66.5
3.53 (1H, m) 3.53 (1H, m)
" 4.48 (1H, brs) 100.8 4.50 (1H, brs) 100.9
2" 3.40 (1H, m) 71.1 3.40 (1H, m) 71.1
3" 3.59 (1H, m) 70.7 3.59 (1H, m) 70.7
4" 3.15 (1H, m) 723 3.15 (1H, m) 72.3
5" 3.35(1H, m) 68.8 3.35 (1H, m) 68.9
6" 1.03 (3H, d, /= 6.0 Hz) 18.2 1.04 (3H, d, /= 6.0 Hz) 18.2
m 126.0 126.0
2 7.05 (1H, brs) 115.3 7.05 (1H, brs) 115.3
3™ 148.9 148.9
4™ 145.6 145.6
5" 6.76 (1H, d, J=8.1 Hz) 116.2 6.76 (1H, d, J=8.1 Hz) 116.2
6" 7.00 (1H, brd, J= 8.1 Hz) 121.9 7.00 (1H, brd, J= 8.1 Hz) 121.9
7" 7.50 (1H, d, J = 15.8 Hz) 146.0 7.50 (1H, d, J = 15.8 Hz) 145.9
8" 6.26 (1H, d, J=15.8 Hz) 114.2 6.26 (1H, d, J=15.8 Hz) 114.2
9" 166.2 166.3
-OCH; 3.12 (3H, s) 56.4 3.11 (3H, s) 56.3
AFEIRIE T 0c 56.4, 1| MHIEEAF S oc 18.2 1 2 2K
15 A
Wiz o
7 HMBC 3 (B 2091, 6n 6.57 (H-2), 6.68 (H-6) o |
55 6c 82.9 #H5%, 7R C-7 SRR MIE; on 4.35 (H-1') 6 |
5 ¢ 73.8 MK, o0 IR 2R 5 AR C-8 3
g 0

b on4.68 (H-4) 5 oc 1662 #H5%, MR 5
HIEPEN) C-4hiAHIE; on 4.48 (H-1") 5 5¢ 66.3 1H
R, BN RZEHE 100 T 58 & 0 6/ AHIE s 0n 3.12
(7-OCH3) 5 6c 82.8 #HK, $mHAMLESE C-7 41
b AR A 5 SRR E  suspensaside methyl
ether FEA —3(501, 7 CD i, #£ 295 nm FHNIE
(1] Cotton M. (K 3) #&7R 7 7 R W TS, fh &
0 OH

HO
(6}

(¢}
0 %0
oyt U
HO
2 LAY 1 MEE HMBC X (H-C)
Fig.2 Key HMBC comelation (H—C) of compound 1

OH

W1 %58 N TR-suspensaside methyl ether. 28 R4t ik
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A/nm

3 a¥ 1K Cp Bk
Fig.3 CD curve of compound 1

K&, N 1ARIARIERH AR &Y, 4
NIEFHEF Ko

H UV 1 HR-ESI-MS 453 15 B4 540 &9 1 FEAR—

B 2: TR, [o]h —5.1° (¢ 0.50, MeOH).

. 7E NMR HigA Z 7] (K 1). 'H-NMR (600 MHz,
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DMSO-ds) i, oy H-7 (-0.02), H-8 (+0.18), H-1'
(—0.04), H-1" (+0.02), -OCHj3 (-0.01); *C-NMR (150
MHz, DMSO-de) W1, dc C-7 (—0.8), C-8 (+0.1),
C-1' (-0.5), C-1" (+0.1), -OCH3 (-0.1). tL&¥2 KN
WEW 1 1E 7 M RKZE R iR, BEEENEY 2 8
7S-suspensaside methyl ether.
4 Tig
5% TR-suspensaside methyl ether (1) Al
7S-suspensaside methyl ether (2) Jy— X 22 ] 7 F4 4%,
F UV HIMS 55 ik 1% B8 AR — 50, NMR BE A 2251
{2 CD B [1 7E Bau (‘Lv) UL T AIER Cotton
R FECEHE [14 [a]h —28.4° (¢ 0.50, MeOH);
2 [o]h —5.1° (¢ 0.50, MeOH)] A KZ 5.
SE 3k
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