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Secoiridoid Glycosides from the Leaves of Syringa vulgaris and Their Growth Inhibitory
Activity against Human Cancer Cell Lines
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Two secoiridoid glycosides were isolated from the leaves of Syringa vulgaris L. (Oleaceae) and identified as

hydroxyframoside A (1) and neooleuropein (2). Their structures were determined on the basis of spectral data.

Compound 1 has been isolated from the leaves of S. vulgaris for the first time. The growth inhibitory activity of

compounds 1 and 2 against 39 human cancer cell lines was evaluated.
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HIZHEESIL, £27 AR (Oleaceae) #ity o
LR 7ED—8E L TL I FNY NS
Syringa vulgaris L. DIEIZOW T 21TV, ta
141 N A FEHER D RO 7 =)V ¥ /A NECHE
30 ZHBEEL, ZN5OILFEEICOWTHE L
720 AR, WICROMEEITo/28 2 AH, 2FDOE
a4 FA FEHESR L&A1 RU2) % HEET
HIENTEZDT, TN EICONT
W5, 2, IhsobaWiconT, 39
D A AR F O % BV 72 b Bl BE S
PEIZOWTOME L 2D T TG § 5.

L& 112, EoERE (HR)-FAB-MS X CsHssO14
O TFREFTHZEDHBH L. HNMR AXY
FIVIZBWTIE, ZEEGICER L2 AT VE [
165 (3H,dd, J=70,15Hz H10)1, #ED7 7 X1) v
y7abhr [64479 (1H, d, J=77Hz H-1)], 7%
y—n7ua by [64589 (1H s H-1)], =iE#—
#EwiEA [on 607 (1H, q /=70 Hz H-8), 746 (1H,
s, H3)], 34— &7 =3 (65654 (14, dd,
J=81, 22 Hz H6"), 666 (1H, d, /=22 Hz, H-2"),
669 (1H,d, J=81 Hz, H-5")] KU p- @7 = =
Vi [6y 670 (2H, d, J=88 Hz, H-2”, H-6"), 7.06
(2H, d, J=84 Hz, H-3”, H5")] 12#£S5L v 7 F v
MRS 57z, BC-NMR A7 M V2B WTIE S-
glucopyranose [dc 62.8 (C-6), 71.5 (C-4'), 74.8
(C-2), 780 (C5), 785 (C-3),1009 (C-1)] » @

FAEDPHS & oz, BIZ, &5 2 KT NMR
AR MVEBET LI LICE ) RILEGWIE
hydroxyframoside A & #E5E & 72D T, SCHKMHE ©
(H- " BC-NMR A7 Fv) EOEIZ XY [H
EL7, KW IEICE 7 A BoRYTHh 5
~ v F /% (Fraxinus ornus) OFEEH LG S
TWDLY, O ATHFANY A L)HEESINZD
5 EBMDTTH 5.

L&t 2 3 L oEE K (H- kU BC-NMR
ARY FV) AZE D, BRICAMY L s ST
V25 Y neooleuropein & [[l%E L7z,

FTIZEEHESIX, 2T FNT L EIDELNE

1 R=H
2 R=OH
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Table 1. Growth Inhibition of Compounds 1 and 2 against a Panel of 39 Human Cancer Cell Lines

Compound/Gls, (uM)?

Type of cancer Cell line ] )
Breast HBC+4 >100 42
BSY-1 >100 34
HBC-5 >100 26
MCEF-7 71 29
MDA-MB-231 >100 51
Central nervous system (brain) U251 >100 >100
SF-268 >100 41
SF-295 >100 82
SF-539 >100 28
SNB-75 >100 49
SNB-78 >100 90
Colon HCC2998 >100 >100
KM-12 >100 >100
HT-29 >100 >100
HCT-15 >100 68
HCT-116 >100 22
Lung NCI-H23 >100 >100
NCI-H226 >100 68
NCI-H522 34 33
NCI-H460 >100 >100
Ab549 >100 >100
DMS273 >100 21
DMS114 74 32
Melanoma LOX-IMVI 99 27
Ovary OVCAR-3 >100 28
OVCAR-4 88 19
OVCAR-5 >100 18
OVCAR-8 >100 >100
SK-OV-3 >100 >100
Kidney RXF-631L >100 >100
ACHN >100 >100
Stomach St-4 >100 44
MKN1 >100 20
MKN7 >100 30
MKN28 >100 26
MKN45 >100 41
MKN74 >100 25
Prostate DU-145 >100 >100
PC-3 >100 >100
Mean value of Gy over all cell lines tested 96 49

@ Concentration of compound for inhibition of cell growth at 50% relative to control.

Y aA1) FA FEHEER 7=V ¥ /A FEHE
PRI IR GBI L > THEOREZZNSD
IHERIZOWT, 39FE (FLATA 5%, MNES; 6 R,
KB ALSR, MBATHR, 2577 —<1%, 5
BOBALR, BHWAZ2HK, BWA 6K UHI M
WA 2R) O FAAHRERR S ROV & 7zl
BEFHRLESE D 2O WTHRE 21T o 72, ZOER,
BCHEAR I R CIRPE I IR W IE DR bz 2
ExiE L7z, 0 4m, AbLEW 1 RTT212oW0w
THFOEERBEL1To 72, ME L& ToOMIE
FEIZ DT control & i L THEGE % 50% il 3

HiERE (Gly) %Ko, HIZ, #hoOFEHE%E kK
WA, ALEW 11396 M TH Y, EMEIZR
OOLNEhotz. —h, ALEW21349uM TH D,
G972 S IEMEDSFRSO S 17 (Table 1).
£ B O =

WG HEE 13 H A4 DIP-360 &l & F v Tl 5 L 7.
UV A7 kUi Beckman DU-64 Bl % Tl L
72. HR-FAB-MS (& H A& ¥ JMS-700 %l % Fv> Tl
EL72. NMR A7 bViZHAES INM-LA 600
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BAMH L, NEEEHEY EIC tetramethylsilane
(TMS) %W CilllsE L7z (B&EE @ s=singlet, d=
doublet, dd =double doublet, g=quartet, m=
multiplet). b33 7 M 5 (ppm) TRL, #
GER () EHz TERLE YUBTFVhILr0
~ NF T 74 —I1ZIEFEAI L L T Kieselgel 60
(Merck, 230 =400 mesh) %M L7z, 4B HPLC
i, Ry —#EEE Ry, CCPS #iiligs, UV-
8011 (BRI &: 220 nm); 1 7 A fEIRFE, CO-8020]
PR L7.

HEROSEE 2008 45 HIZ, EHIEAIGTIC
BOWTRELLZLATHIFANY FA D% (09kg) %
MeOH THlith L, MeOH =% 2 (800 g) %1372,
INEKIZEE L, AcOEt & " n-BuOH TIEK 5
i, AcOEt W &H (8.1 g) KU n-BuOH WA #S
(256 g) xf%72. WIZ, ACOEt =¥ A% YAy
VhIsrax 757 4— [CHCl;—MeOH (4 :
1), CHCl;— MeOH-H,O (30:10: 1)1 (2L THr
EZIT\, fr.1-30 %72, 209H) b fr. 14 %47
I HPLC [column, Cosmosil 5C18AR (Nacalai
Tesque, 10 mm i.d. X 25 cm); column temperature,
40T :; mobile phase, MeOH-H,0 (1 : 1); flow
rate, 1.0 ml/min] (2fF L, fLEW1 (60mg) % H
BEL7-. B2, nBuOH =¥ 2% 2V A7V H T A
rua~x 7774 — [CHClz;—MeOH-H,0O (30 :
10: D] I LComizqTyy, fr.1-40 21572, 2
D) LD fr. 8 #45 W HPLC [column, Cosmosil
5CI18AR (Nacalai Tesque, 10 mm i.d.x25 cm);
column temperature, 40C: mobile phase,
MeOH-H,0O (1:1): flow rate, 1.0 ml/min] Z1F
L, fb&W 2 (500 mg) % HEEL /-

Hydroxyframoside A (1) #E &M K. [a]? -
118.1° (¢=0.2, MeOH). UV A 4.y (MeOH) nm
(log ¢ ): 202 (4.6), 225 (4.4), 279 (3.7). HR-FAB-MS
m/z 647.2334 [M+H]* (Calcd for CsH3z9O14:
647.2340). '"H-NMR (600 MHz, CDs0D) ¢J: 1.65
(3H, dd, /=70, 1.5 Hz, H-10), 237 (1H, dd, J=14.3,
95 Hz, H-6a), 263 (1H, dd, J=14.3, 44 Hz, H-6b),
276 (1H,dd, J=70,70 Hz, H-7"), 286 (1H, dd, J=
6.6, 6.6 Hz, H-7"), 367 (1H, dd, /=121, 55 Hz, H-
6'a), 388 (1H, dd, /=121, 1.8 Hz, H-6'b), 393 (1H,
dd, J=95, 44 Hz, H-5), 409 (1H, m, H-8"a), 4.20
(1H, m, H-8"b), 428 (2H, m, H-8”), 479 (1H,d, J=
7.7 Hz, H-1), 589 (1H, s, H-1), 607 (1H, q, /=70
Hz, H-8), 6.54 (1H, dd, J=8.1, 2.2 Hz, H-6"), 6.66

(1H, d, J=22 Hz, H-2"), 669 (1H, d, /=81 Hz, H-
57),6.70 (2H, d, J=88 Hz H-2", H6"), 706 (2H, d,
J=84 Hz, H-3”, H-5"), 746 (1H, s, H-3). BC-NMR
(150 MHz, CD;0OD) 6:136 (C-10),31.8 (C-5), 35.3
(C-77), 355 (C-7"), 41.2 (C-6), 628 (C6), 664 (C-
8”), 669 (C-8), 715 (C4), 748 (C-2), 780 (CH),
785 (C-3), 95.2 (C-1), 100.9 (C-1), 109.6 (C-4),
1163 (C-37, C-5”), 1165 (C5”), 1171 (C-2"), 1214
(C-6"), 1249 (C-8), 130.3 (C-9), 1305 (C-17), 1308
(C-17),131.0 (C27,C67),1450 (C4"),146.3 (C-3"),
1552 (C-3),157.1 (C4"), 1682 (C-11),1732 (C-7).

Neooleuropein (2) 5%, 'H-NMR (600
MHz, CD;OD) ¢: 164 (3H, dd, J=70, 15 Hz, H-
10), 2.38 (1H, dd, J=14.3, 95 Hz, H-6a), 264 (1H,
dd, J=14.3, 44 Hz, H-6b), 276 (1H, dd, =70, 7.0
Hz, H-7”), 280 (1H, dd, J=66, 6.6 Hz, H-7"), 367
(1H, dd, J=12.1,55 Hz, H-6'a), 3.88 (1H, dd, /=121,
1.8 Hz, H-6'b), 393 (1H, dd, /=95, 44 Hz, H-5), 409
(1H, m, H-8"a), 420 (1H, m, H-8"b), 427 (2H, m, H-
8”),480 (1H,d, J=7.7 Hz H-1),589 (1H,d, J=11
Hz, H-1), 6.06 (1H, q, J=7.0 Hz, H-8), 6.54, 6.55
(each 1H, dd, J=8.1, 1.8 Hz, H-6", H-6"), 6.66 (2H,
d, J=18 Hz, H-2", H-2"), 668, 669 (each 1H, d, J=
81 Hz, H-5", H-5"), 747 (1H, s, H-3). BC-NMR (150
MHz, CD;0OD) ¢: 136 (C-10), 31.8 (C-5), 354 (C-
77), 355 (C-77), 412 (C-6), 628 (C6), 664 (C-8”),
669 (C-8"), 715 (C4), 748 (C-2), 780 (C-5), 784
(C-3), 95.2 (C-1), 100.9 (C-1), 109.6 (C-4), 116.3,
1165 (C-2, C-27), 1170, 117.1 (C-5", C-5), 121.3,
1214 (C-6", C-67), 1249 (C-8), 130.3 (C-9), 130.8
(C-17), 1310 (C-17), 1449, 1450 (C4", C-4"), 146.3
(C-3",C-37), 1552 (C-3),1682 (C-7),1733 (C-11).

EDOE FPAMBEKNRIVICEKZR ) —Z
UMM 39O b ASAKMIEER SR VIZE B A
7)) — = 2 TEHINE SCE R R A AR E - A DS
A LR ERAEIEHRIRYE ] (2L D iThhiz. 7
AT N) == TN AIVIELNFIZRT 39O b b AS
AR X W SN T B L FLASA 5% (HBC-
4, BSY-1, HBC-5, MCF-7, MDA-MB-231), HxiE#%: 6
% (U251, SF-268, SF-295, SF-539, SNB-75, SNB-78),
KIGHA 5% (HCC2998, KM-12, HT-29, HCT-15,
HCT-116), MiatA 7% (NCI-H23, NCI-H226, NCI-
H522, NCI-H460, A549, DMS273, DMS114), * 5
/=< 1% (LOXIMVI), JIEDSA 5% (OVCAR-
3, OVCAR-4, OVCAR-5, OVCAR-8, SK-OV-3), &
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nh 2% (RXF-631L, ACHN), B A 6% (St4,
MKN1, MKN7, MKN28, MKN45, MKN74), B3
A 2% (DU-145, PC-3). ZNH 00 AMIILE 96
Vb7 L= MR E AR, BHBRAEEZ R
L, 2 HsEE, MiaHiEz 2rke—53 B
IZEBIEERICE D IET 2.

BE O OAMIERICHD, © PSAMIE SR
WICE DA ) ==V TEHli#T> Tz 2 & F
L7 SCE R A B DS ARRE - a S A L5
BEIEIREIRIE | ORFREIIANIRHH L 7.
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