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(1H,d,J=2.4 Hz,H-6),5.31(1H,d,J =7.8 Hz, H-
1) ,4.38(1H,brs,H-1"),0.96 (3H,d,J =6.0 Hz,-
CH,);"” C-NMR (125M Hz, d,-DMS0O) 8:177.6 ( C-
4),165.3(C-7),161.0(C-5),160.0(C-4"),156.9
(€C9),156.6(C-2),133.3(C-3),131.0(C-2",6"),
121.0(C-1"),115.2(C-3",5"),104.1(C-10) ,101.5
(C-1"),100.9(C-1"),98.9(C-6),93.9(C-8),76.5
(C-3"),75.9(C-5"),74.9(C-2") ,71.9(C-4") ,71.7
(C3"),70.5(C-2"),70.1 (C4"),68.5(C-5"),
66.9(C-6"),17.8(C-6"), LA E%¥4 53Cmk[6] Ik
B AL B 6 %58 F 1L 25 1y -3-0- 2575 (kaempferol-
3-0-rutinoside)
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Studies on Chemical Constituents of Glycosides from Syringa pubenscens

LIU Pu'? | YANG You-liang' , DENG Rui-xue' , ZHAO Tian-zeng” , YIN Wei-ping'"

(1. Chemical Engineering & Pharmaceutical College, Henan University of Science and Technology, Luoyang
471003, China;2. Key Laboratory of Natural Products, Henan Academy of Sciences, Zhengzhou 450002, China)

[ Abstract |

Objective: To study the chemical constituents of Syringa pubenscens. Method: Chemical

constituents were isolated by Toyopearl HW-40, preparative HPLC, and silica gel column chromatography. The

structures were elucidated on the basis of spectral data analysis. Result: Eight compounds, oleuropein(1),(8Z2)-

ligstroside (2 ) , 10-hrdroxyoleoside dimethyl ester(3), grandifloroside (4 ), echinacoside(5), verbascoside (6),

isoverbascoside (7) , forsythoside B(8) were isolated from S. pubenscens. Conclusion; Compounds 2-8 were isolated

from the plant for the first time;compounds 3-4 were isolated from the genus Syringa for the first time.

[ Key words |

/NI T 3 Syringa pubenscens Turcz K K JBRE T
TIRBEAMY, LA BT & IR AL, 0 A TR
WA PRV 1L PE H R AR, A K TE VR 800 ~ 2 400
m L A P R A b T A D 3 A AR A L
FRAT UK o B I P AR SR S0 25 T A 1 %
BN 6T 2RI AL 2 D3, SCRRARGE /N T
A I A4 B0 6 A IR B 2 IR A 0 ek
H WA L BT RS AR B — R

Syringa pubenscens ; chemical constituents; glycoside

ARSI B R AT N T R
JOMLS Wy HAT B A I A £ A B PR T o AR DR
AT 52 2 /N T 3 23 B A5 2O R
LA R AR IR AR
ez B W5 R o B A B 8 S B R S ik fb &
Yy, JF3d AT LU T B M T A AR A A 2
(L) .

CH ,0H

o O
OH
OH H 3

OH

"2 R3
caffeoyl f-D-Glu
caffeoyl H

H caffeoyl

caffeoyl B-D-Api

B1 MTERUEGYHILEN

AL (Waters ) , 35 [F Waters 23 5] i £ 5 250 W AH (4
AL (Waters 600 22, RI-2400 1 UV-2487 #iM£%) ,
YMC-Pack ODS-A SH-343-5 HPLC &% 45 (20 mm x
250 mm) , Toyopearl HW-40C % it {4 1% £+ ( Tosoh ) ,

1

Bruker AVANCE 500 Instrument % 4% % 3L §i 1%
(TMS N #7) , JEOL JMS-SX102A 7 i % 4% ( H A< H
F), Alliance 2695, Quattro Micro TM EST ¥ [ B¢ FH
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FE 5 R0 2 5 T AR RS R B T 4
7 i R 38 2R o3 A 4k

NI T & S, pubenscens % H 1] 6 44 78 B 4 A
(2004 4£ 6 7)) , th i B RHE R 240 T 5 1] 25 27 Be
IR BRI SE , bR AR (D20040601 ) 77 755 T % A AR
BHE T LA RS ") BVGR A4 I h B 2GR A =
2 RBEHE

HCE SR T iy /N T A A8 R B 10,0 kg, A B
J& FH 95 % (1 Z B Im AR [l S 3 3 Uk, Bk 6 h, $REH
WU e 4, 15 L BE SR BUR T 620 g RE KR
25, A EE B ER O lE L IE T RESE AT AR, 15
LR ORI 74 ¢, IE T BAE Y 62 ¢,

IUBETR QTR LI 70 ¢ BRI AE (035 70 8, H
At - R O BR (4: 1, 3:1, 2:1, 121, 1:3) , LR
CPE-HEE(100:0,19: 1, 10: 1, 5: 1) B EEVEIB, 15 2
20 MBS 8oy 6 R EE R AE 3% (CHCL,-MeOH
(9:1, 85:15, 8:2) , B AL {44 [ toyopearl HW-40C
(CHCL,-MeOH, 2: 1) ] il #% = 250 W A 3 43 125 15
FbE54 1(10.1 mg),2(71.5 mg) ,3(45.0 mg) ,4
(7.0 mg) ,

BUE T B3R 60 g SR R AL M B B4 i €4 335 23
B, ok S BE-7K (02 100 ~ 100: 0) A B2 3, 13 3 6 4>
W03 803 2 SR E 4 v OB (1% 4y B 1 B &
P15(25.4 mg) F1 6(20.3 mg) ;173 4 Kl %
MO i E AL G 7(16.4 mg) ,8(50.5 mg) .
3 HFHMETE

EW 1 R A E W R Y, ESI-MS (m/z)
S49[M - 1] " iz sy 7308 € H, 0,5
IR(KBr) p/em ™' :3 401,1 707,1 631,1 523,1 441
em ' ,'H-NMR (CD,0D,500 MHz)§,,:7. 50(s,1H H-
3).6.78(d,1H,H-7",] =10.0 Hz) ,6.76(d,1H, H-
4".] =1.8 Hz),6.58 (dd,1H,H=8",J =10.0,1.6
Hz),6.04(q,1H,H-8,J =6.6 Hz),5.96(s,1H, H-
1) ,4.12(dt,1H,H-1"a, ] =10.6,7. 4 Hz) ,4.86 (d,
1H,H-1",] = 6.0 Hz),4.22 (di, IH, H-1"b, J =
10.6.,7.4 Hz),3.94(dd,1H,H-5,7 =8.5,4.0 Hz),
3.88(d,IH,H-6'b,J =11.4 Hz),3.71(dd,1H,H-6'
a,]=11.4,6.0 Hz),3.70(s,3H,0Me),3.51(t,IH,
H-3',]=8.6 Hz),3.41-3.45(m 3H,H2",4',5"),
2.74(1,2H,H2", ] =7.4 Hz),2.73 (dd, 1H, H-6b,
J=11.0,4.0 Hz),2.45(dd,1H,H-6a,] =11.0,8.0
Hz),1.70 (d,3H, H-10, J = 6.6 Hz);"” C-NMR

(CD,0D,500 MHz)§8,.: 171.7(C-7) ,167.2(C-11),
154.2(C-3),145.6(C-5"),144.3(C-6") ,130.4(C-
9),130.2(C-3"),124.1(C-8),120.8(C-8"),117.5
(C-4"),115.6 (C-7"),109.2 (C-4),100.6 (C-1"),
94.6(C-1),77.9(C-5"),77.8(C-3"),74.2(C=2"),
71.5(C-4"),66.1(C-1"),62.9(C-6"),51.5(0Me),
40.7(C-6),35.0(C-2"),31.4(C-5),13.5(C-10),
DL s 5 3CR (8 ] e St 6 1 By 4544 il
R

a2 HEBmAK(PE),mp 147.0 ~148.0
°C ,ESI-MS m/z i B /R4 F 5 FIg 523 [ M - 1]+ | 4%
BRI EZEGWH Xy CsH, 0,
IR(KBr)p/cm~':3 400,1 720,1 700,1 629,1 520,
1 440 ¢cm ' ,'H-NMR ( CD,0D, 300 MHz) §,,: 7.45
(1H,s,H-3),6.98(2H,d,J =8.5 Hz,H2',6"),
6.62(2H,d,J =8.5 Hz,H-3",5"),6. 03 (1H,brs, H-
1),5.96(1H,dd,J =7.0,1.2 Hz,H-8) ,4. 70 (1H,
d,J =8.0 Hz,H-1") ,4.16(2H,m,H-a) ,3.89(1H,
dd,J =12.0,2.0 Hz,H-6"b) ,3.68 (3H,s, OCH, ),
3.68(2H,m,H-5,H-6"a),3.20 ~3.38(4H, overlap,
H-2"~5"),2.87(1H,dd,J =14.5,5.0 Hz, H-6b),
2.80(2H,t,J =7.0 Hz,HB),2.60(1H,dd, ] =
14.5,8.5 Hz,H-6a),1.70(3H,dd,J =7.0,1.6 Hz,
H-10) ,” C-NMR ( CD,0D, 300 MHz) §.: 173.5 ( C-
7),168.6(C-11),157.2(C-4"),154.2(C-3),132.5
(€C9),130.9(C-2",6"),130.0(C-1"),126.0(C-8),
116.2(C-3",5"),112.4 (C-4),100.1 (C-1"),93.7
(C-1),78.2(C-3"),77.9(C-5"),74.8(C-2"),71.6
(C-4"),66.7(C-a) ,62.8(C-6"),51.8(0CH,) ,37.6
(C-6),33.8(C-5),35.4(C-B8),13.5(C-10), UL I
B 5 S0k [9-10] — B, KEMAG Y 2 MWLM h
(87) -ligstroside ,

a3 REETEEHAK(PE) ,ESI-MS
(m/z) :433[M - 1]~ HEH iz EWRN 5+ 8 Cy
H, 0,,. IR(KBr)p/ecm™':3401,1707,1631,1 523,
1441, 48 % % Ak & W0 0T i 47 ¥R Bk 45 #9.'H NMR
(CD,0D,500 MHz)§8,:7.51 (s,1H,H-3),6.12(dd,
1H,H8,J =6.8,5.8 Hz),5.94(s,1H,H-1),2.45
(dd,1H,H-6a,J =14.5,8.0 Hz),4.78(d,1H, H-
1',] =7.8 Hz) ,4.29(m,1H,H-10b) ,4. 18 (m,1H,
H-10a),3.93(d,I H,H-6'b,J =11.4 Hz),3.84
(dd,1H,H-6"a,J =11.4,6.0 Hz),3.67 (s, 3H,
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OMe) ,3.65(m,1H,H-5),3.63(s,3H,0Me) ,3.22-
4.16(m,3H,H-2",4",5"),2.76 (dd,1H,H-6b, ] =
14.5,4.0 Hz),"” C-NMR ( CD,0D, 500 MHz) §,:
173.5(C-7),155.1(C-3),130.8(C-9),129.4 (C-
8),109.2(C4),100.8(C-1"),94.6(C-1),78.4(C-
3'),77.9(C-5") ,74.7(C-2") ,71.5(C-4") ,68.5(C-
11),62.7(C-6"),59.2(C-10),52.3 (OMe),52.1
(OMe) ,40.8(C-6),32.3(C-5), LA L% 5 3Tk
[11-12 ] W3, X E L & % & 10-hrdroxyoleoside
dimethyl ester,

a4 REEOTLERH K (HE), mp
118 ~121 °C ,ESI-MS(m/z) :537[M - H] ~,'H-NMR
(CD,0D, 500 MHz)§,:7.53(1H,d,J =15.9 Hz,H-
7"),7.50(1H,d,J =0.81 Hz,H-3),7.03(1H,d,J
=2.1 Hz),6.94(1H,dd,J =2.1,8.1 Hz, H-6"),
6.78(1H,d,J =8.1 Hz,H-5"),6.23 (1H,d,J =
15.9 Hz,H-8") ,5.81(1H,m,H-8),5.56(1H,d,J =
6.4 Hz,H-1),5.28(2H,m,H-10) ,4.71(1H,d,J =
7.9 Hz,H-1") ,4.24(1H,m,H-7) ,3.90(1H,dd,J =
2.0,11.9 Hz,H-6'b),3.67 (1H,dd,J =5.8,11.9
Hz,H-6'a) ,3.21 (1H,m,H-5),2.68(1H,m,H9),
2.11(1H, m,H-68),1.88 (1H, m, H-6a) ,"” C-NMR
(CD,0D,125 MHz)§.:170.6(C-11),169.3(C-9"),
153.6(C-3),149.6(C-4"),146.9(C-7") ,146. 8 (C-
3"),135.9(C-8),127.9(C-1"),122.9(C-6") ,119.6
(C-10),116.6 (C-5"),115.3(C-8"),115.2(C-2"),
111.7(C4),100.2(C-1"),97.7(C-1),78.4(C-5"),
78.1(C-3"),74.7(C-2"),71.6(C-4"),64.2(C-7),
62.8(C-6"),45.5(C-9),31.4(C-5),30.2(C-6),
LR S5 SCoR 13 ] e, e 4 £EN
grandifloroside,

EYWs MEOTERB AR, UV, TR
HeIe, ESI-MS(m/z) 785 M - 1]~ JE 4 T2t C,s
H,, 0,,.,' H-NMR ( CD,0D, 300 MHz) Sy : 0.52
(1H,d,J=1.8 Hz,H-2) ,6.41(1H,d,J=7.9 Hz,H-
5),6.39(1H,d,J=7.9,1.8 Hz,H-6) ,2. 58 (2H,t,J
=7.2 Hz,H-7) ; Syyupms : 91 (1H,d, J = 1.8 Hz, H-
2"),6.65(1H,d,J =7.9 Hz,H-5"),6.87 (1H, dd,
J=7.9,1.8 Hz,H-6") ,7.36 (1H,d,J =15.6 Hz, H-
7"),6.10(1H,d,J =15.6 Hz,H-8") ;8,, :4. 04(1H,
d,J =7.8 Hz,Glu-1) ,4.25(1H,d,J =7.5 Hz Glu-
1),4.91(1H,d,J =7.5 Hz, Rha-1),0.84(3H,d,J

- 130 -

= 6.0 Hz, Rha-6)."” C-NMR ( CD,0D, 75 MHz)
Sy :145.7(C4),144.2(C-5),130.1(C-1),120. 4
(C2),115.6(C-3),115.6(C-6),71.1(C-8),35.9
(C-7) 38,pumn :168.6(C9),149.2(C4),146.7(C-
7),146.3(C-3),126.4(C-1),115.6(C-2),115.6
(C-5),122.4(C6),115.6(C-8) ;844 : 103.0(C-
1),79.8(C-3),77.4(C4),74.2(C-2),73.9(C-5) ,
68.9(C-6) ;64 : 104.2(C-1),77.8(C-5),75.2
(C2),74.1(C-3),69.9(C4),61.8(C6) 3841y :
102.1(C-1),71.4(C4),70.4(C2),70.1(C-5),
69.9(C-3),19.0(C-6), LI 9% 3% B d 5 3cmk [ 14 ]
P, %5 A6 G W WA R 25 1 (echinacoside)

a6 IREAIERMHBAR, UV, FREA
P, ESI-MS(m/z) ;619 [ M-1] ™ #fEth 70 150 C
H, O,.'H-NMR ( CD,0D, 300 MHz) &, : 6.68
(1H,brs,H2),6.67(1H,d,J =8.2 Hz,H-5),6.54
(1H,brd, J = 8.2 Hz, H6),2.76 (2H, m, H-7) ;
Supmpms :7-06 (1H, brs, H-2) ,6.75 (1H,d,J =8.1
Hz,H-5),6.94(1H ,brd,J =8. 1 Hz,H-6) ,7.57(1H,
d,J =15.8 Hz,H-7),6.25(1H,d,J =15.8 Hz, H-
8) ;8 :4-33(1H,d,J =7.8 Hz,Glu-1),5. 16 (1H,
brs,Rha-1),1.08 (3H,d,J =6.2 Hz, Rha6)." C-
NMR (CD,0D, 75 MHz) 8., . :146.1(C-3),144.7
(C4),131.5(C-1),121.3(C-6),117.2(C-=2),
116.4(C-5),72.1(C-8),36.6(C-7) ; 8y : 168.3
(C9),149.8 (C4),148.0 (C-7),146.8 (C-3),
127.7(C-1),123.2(C-6),116.5(C-5),115.3 (C-
2),114.7(C-8) ;8 454mu: 104.2(C-1),81.7(C-3),
76.2(C-2),76.0(C-5),70.6 (C-4),62.4(C-6);
Sppn:103.0(C-1),73.8(C4),72.4(C2),72.2
(C-3),70.4(C-5),18.5(C-6), DL Ui 5
BRL15-16 ] [, Stk &% b 28 M KR 1
( verbascoside) ,

REW T REATERB AR, UV, T 6
Pt ESI-MS (m/z) 1619 [ M-1]7, 4 i 73 7 X C,,
H,, 0,.'H-NMR ( CD,0D, 300 MHz) §,,.: 6.66
(1H,brs,H-2) ,6.65(1H,d,J =7.9 Hz,H-5),6.53
(IH,brd, J =7.9 Hz, H6),2.75 (2H, m, H-7) ;
Supmpmae :7-03 (1H, brs, H-2) ,6.76 (1H,d,J =8.0
Hz,H-5),6.88(1H brd,/ =8.0 Hz,H-6) ,7.54(1H,
d,J=15.8 Hz,H-7),6.29(1H,d,J =15.8 Hz, H-
8) 38y :4.51(1H,d,J =7.9 Hz,Glu-1),5. 16 (1H,
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brs,Rha-1),1.23 (3H,d,J =6.1 Hz, Rha-6)." C-
NMR(CD,0D, 75 MHz) &, :146.1(C-3),144.6
(C4),131.4(C-1),121.3 (C-6),117.1 (C-2),
116.4(C-5),72.4(C-8),36.7(C-7) ; Syupprse : 169. 2
(C9),149.6 (C4),147.3 (C-7),146.7 (C-3),
127.7(C-1),123.3(C-6),116.6 (C-5),115.1 (C-
2),114.8 (C-8) ;84umyn : 104.4(C-1),83.9(C-3),
75.7(C-2),75.4(C-5),70.4(C-4),64.7(C-6);
Opmmyn :103.0(C-1),73.8(C4),72.4(C-2),72.2
(C-3),70.4(C-5),18.5(C-6) . DL b gi 53
Fk [ 15-16 J 4218 19 55 28 - THERH — B, B S e b &
YRy 725 M TFBEH (isoverbascoside) o

G 8 BATEA K R, UV, T WK (052
6o ESI-MS(m/z) ;751 [ M - 1], #4373 Cy
H, O,.,'H-NMR ( CD,0D, 300 MHz) 8,;.: 6.72
(1H,brs,H-2) ,6.68(1H,d,J =8.0 Hz,H-5),6.56
(1H, brd, J =8.0 Hz, H-6),2.80 (1H, m, H-7) ;
Sy : 7- 05 (1H  brs, H-2) ,6.78 (1H,d,J =8.5
Hz,H-5),6.95(1H,brd,J =8.5 Hz,H-6) ,7.61(1H,
d,J=16.0 Hz,H-7),6.28 (1H,d,J =16.0 Hz, H-
8);0yn:4.37(1H,d,J =8.0, Glu-1),5. 18 (1H,
brs,Rha-1),1.09 (3H,d,J =6.1 Hz, Rha-6),4.90
(1H,brs, Api-1) ,""C-NMR(CD,0D, 75 MHz) 8, . :
146.1(C-3),144.7(C4),131.4(C-1),121.3 (C-
6),117.1(C-2),116.3(C-5),72.4(C-8),36.7(C-
7) 38w :168.2(C9) ,149.8(C4),148.0(C-7),
146.9(C-3),127.7(C-1),123.2(C-6),116.5 (C-
5),115.2(C-2) ,114. 8 (C-8) ;84 : 104.3(C-1),
81.6(C-3),76.2(C-2),75.8(C-5),70.5(C4),
68.6(C-6) ;85 spmxn:103.1(C-1),73.8(C4),72.4
(C-2),72.4(C-3),70.9(C-5) ,18.5(C-6) 58y ppse :
111.2(C-1),80.4(C-3),78.1(C-2),74.7(C4),
65.8(C-5) LA B P B S SCHR[16-17 ] L&, %
FEAE YN forsythoside B,

[ &% k]
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