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Chemical constituents of grown Fructus Forsythiae

CHEN Meng-ying, LI Qin,HAN Jing-jing, LI Xiao-ya,ZHANG Feng”

School of Pharmacy ,Henan University , Kaifeng 475004 , China

Abstract ;: The chemical constituents and cytotoxic activity of grown Fructus Forsythiae were studied. The compounds were iso-
lated and purified by silica gel column chromatography , Sephadex LH-20 column chromatography, ODS column chromatogra-
phy and semi preparative HPLC. The structures of the compounds were analyzed by 'H NMR,"”C NMR and ESI-MS. Seven-
teen compounds were identified as adoxosidic acid (1), phillyrin(2) ,rutin(3), ( + ) -pinoresinol-4-0-g-D-glucoside (4) ,
( + ) -epipinoresinol-B3-D-glucoside(5) , ( + ) -rpipinoresinol-4’'’-B-D-glucoside (6 ) , forsythoside A (7) ,liangiaoxinside(8) ,
calceolariolside B(9),(7R,8S,7'R,8'S) -8-hydroxypinoresinol-4-0-B-D-glucopyranoside (10 ) , calceolarioside A(11) , plan-
tainoside A(12) ,forsythoside E(13) ,lariciresinol 4'-0-B-D-glucoside(14) ,forsythoside G(15) ,forsythoside H(16) ,( + )-
pinoresinolmonomethyether-8-D-glucoside (17 ) . Compounds 4,6,9,10,14 ,17 were isolated from this genus for the first time.
The antitumor activities of 17 compounds were screened by MTT assay. The results showed that compounds 1-17 did not in-
hibit the proliferation of tumor cells.
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WORH A -t 2 2L ( HAS, B ) 5 RAT BT e i A%
( HZ) ; Bruker Avance AV-500/300 4% % 3R (X
(18 E & 75/ 7] ) ; Sephadex LH-20 %E ¢ ( Pharma-
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wEW1 ek KR; 51K CeH, 0, ESI-
MS:m/z376 [M +H]";'"H NMR (400 MHz, DMSO-
d,)8:7.43(1H,s,H-3),5.15(1H,d,J = 5.3 Hg,
H-1),5.05(1H,d,J = 7.2 Hz,H-1"),3.66(1H,
dd,J = 11.0,7.1 Hz,H-10b) ,3.46 ~3.38(1H,m,
H-10a),2.80 ~2.69(1H,m,H-5) ,2.26 ~2.21(1H,
m,H9),2.12 ~2.02(1H, m, H-8),1.97 ~ 1. 88
(1H,m,H-7a),1.80 ~1.70 (1H, m,H-7b) ,1. 60 ~
1.54(1H,m,H-6a) ,1.47 ~1.37(1H,m,H-6b) ;" C
NMR (101 MHz, DMSO-d, )8:97.4(C-1),152.2(C-
3),110.8(C4),36.3(C-5),33.6(C-6),27.2(C-
7),41.3(C-8),36.3(C9),61.2(C-10),98.9(C-
1'),73.1(C2"),76.6(C-3"),70.1(C4") ,77.3(C-
5'),65.8(C-6") , LA il Hd 5 Sk g — 2%,
WSS YA TUARAE TR

EW2 AEmKR; »FxL CyH, 0, ESI-
MS:.m/z 535 [M + H]*;'"H NMR (400 MHz, DMSO-
d,)8:7.05(1H,d,J] = 8.5 Hz,H-5),6.97(1H,d,J
= 2.0 Hz,H-2),6.93(2H,dd,J = 5.1,3.3 Hz,H-
2',5"),6.87(2H,ddd,J = 8.5,3.6,1.8 Hz, H-6,
6'),5.21(1H,d,J = 4.5 Hz,H9') ,5.07(1H,d,J
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=3.8 Hz,H9') ,4.88(1H,d,J = 7.0 Hz,H-1""),
4.80(1H,d,J = 5.9 Hz,H-7") ,4.53(1H,t,J =
5.7 Hz, H9eq) ,4.38 (1H,d,J = 6.8 Hz,H-7),
4.12 ~4.08(1H,m, H9ax) ,3.67(3H,s,3’-OCH,) ,
3.24(3H,s,4’-0CH, ) ,2.87 ~2.81 (1H, dd, H-8) ;
5 NMR(101 MHz, DMSO-d, )8:135.2(C-1) ,110. 4
(C-2),145.9 (C3),148.9 (C4),115.2 (C5) |
118.1(C-6).86.6 (C-7) ,54.0(C-8),70.3(C9),
55.6 ( C-OCH;-3 ), 131.1 (C-1"), 109.4 ( C2"),
147.5(C3") ,148.4(C4") ,117.5(C-5') ,111. 5( C-
6'),81.2 (C-7'),49.3 (C-8"),68.9 (C-9"),100. 1
(C-1'") ,73.2(C2"),76.8 (C-3"),69.6 (C4""),
77.0(C-5""),60.6(C-6"") , Lk b i i A48 5 SCHR AL
PE—5 B A YN R
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Chemical structures of compounds 1-17

MS:m/z610 [M +H]*;'H NMR (400 MHz, MeOD-
d,)8:7.69 ~7.60(1H, m,H-6") ,5. 11 (1H,d, ] =
7.4 Hz, H-Glc ) ,3.81 ~3.38 (6H, m, H2"",6""),
3.64(d,J = 4.0 Hz, H-2"""),3.55(1H,dd,J =
9.5,3.3 Hz,H-5"),1.12(d,J = 6.1 Hz,H-CH,);
“C NMR(101 MHz,MeOD-d,)8:158.4(C-2),135.6
(C-3),179.3(C4),162.9(C-5),99.9(C-6),165.9
(C7),94.8(C-8),159.2(C9),105.5(C-10),
123.0(C-1"),116.0(C-2"),145.7(C-3"),149. 7(C-
4"y 117.6(C-5"),123.5(C-6") ,104.7(C-1"") ,75.7
(C2"),78.1(C3""),71.3(C4""),77.1(C-5""),
68.5(C-6""),102.3(C-1"""),72.0(C=2"""),72.2( C-
3'"),73.9(C4""") ,69.6(C-5"""),17.8(C-6""") , VI
RS S Sk s — B MO E A
T,
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wEMm4 HEkAR; Tt CHy,0,;ESI- (2H,dd,J = 8.8,6.8 Hz,H-9a,9'a),3.77 (6H,s,

MS:m/z 521 [M + H]";'H NMR (400 MHz,
CD,0D)é6:7.16 (1H,d,J = 8.3 Hz, H-5),7.03
(1H,d,J = 1.8 Hz,H2),6.93(1H,d,J = 1.8
Hz,H-2'),6.90 (1H,dd,J = 8.4,1.8 Hz, H-6),
6.79(1H,dd,J = 8.4,1.8 Hz,H-6") ,6.76(1H,d,J
= 8.4 Hz,H-5") ,4.23(2H, m,H9a,9") ,3.86(1H,
s,H-3,3'0Me) ,3. 11(2H,m,H-8,8") ;C NMR( 101
MHz,CD,0D) §:137.4 (C-1),110.9 (C-2),150.8
(C-3),147.2(C4),116.0(C-5),119.7(C-6) ,87.0
(C-7),55.2(C-8),72.6(C9),133.7(C-1"),111.6
(C2"),149.0(C-3"),147.4(C4"),117.9(C-5"),
120.0(C-6"),87.4 (C-7"),55.4(C-8"),72.6 (C-
9'),102.7(C-1""),74.8(C2""),77.7(C-3""),71.3
(C4'"), 78.1 (C5"), 62.4 (C-6""), 56.4 ( C-
OCH, ) , I - ¥d 5 semkdias i —3 7 e e e s
Y +)-H5E 2R 4-0-B-D-NL i A 05 H .

wEWSs [k ER; o FL CH,O0, ; ESI-
MS:m/z520 [M +H]*;'H NMR (400 MHz, DMSO-
dy)8:8.85(1H brs,H4),7.05(2H,d,J = 8.4 Hz,
H-5),6.96(2H,d,J = 1.9 Hz,H2),6.92(1H,d,J
= 1.6 Hz,H2") ,6.91(1H,dd,J = 8.3,1.6 Hz,H-
6),6.77(1H,d,J = 8.3 Hz,H-5"),4.99(1H,d,J
= 7.6 Hz,H-1") ,4.74(1H,d,J = 3.6 Hz,H-7),
4.70(1H,d,J = 4.3 Hz,H-7") ,4.27(2H,m,H9a,
9a’),3.66(2H, m,H9b,9'b) ,3.45(1H, m,H-5") ,
3.42(1H, m,H=2"),3.40(1H, m,H-3"),3. 13 (1H,
m,H-6"a) ;" C NMR (101 MHz, DMSO-d, ) §:135.3
(C-1),110.4(C-2),148.9(C-3),145.8(C4),
115.2(C-5),118.1(C-6) ,86.6(C-7),53.9(C-8),
70.2(C9),129.6 (C-1"),109.7 (C-2"),147.2 ( C-
3'),145.8(C4'),115.1(C-5"),117.8(C-6"),81.3
(C-7"),49.3(C-8"),68.9(C9"),100.1(C-1""),
73.1(C2""),76.7(C-3""),69.6 (C4""),76.9 (C-
5'),60.5(C-6""),55.5(C-OCH,) , i b B4 5 3C ik
Wl —5 s B LAY (+)-EKIMIEE-B-D-
L e 5 2 W

HEWM6 HEKAK; 5T CH,0,,; ESI-
MS.m/z536 [M+H ]*;'H NMR(400 MHz, DMSO-
dg)8:7.14(2H,d,J = 8.0 Hz,H-5,5"),6.67(2H,
d,J = 1.6 Hz,H2,2")5.10 ~4.97(2H,dd,J =
8.0,1.6 Hz,H-6,6") ,4.84(2H,d,J = 7.6 Hz, H-
Glu-1"",1) ,4.54(2H,d,J] = 4.0 Hz,H-7,7") ,4.25

H-3',0CH,),3.07 (2H, m,H-8,8') ;" C NMR (101
MHz,DMSO-d, ) §:132.4(C-1),110.0(C-2),148.5
(C-3),145.9(C4),115.1(C-5),117.5(C-6) ,81. 1
(C-7),60.6(C-8),70.3(C9),132.2(C-1"),110.2
(C-2"),147.5(C-3"),145.9(C4"),114.8(C-5"),
118.6(C-6"),86.9(C-7"),9(C-8"),7(C9"),100. 1
(C-1""),73.2(C2""),76.8(C-3""),69.6(C4""),
77.0(C-5""),55.5(C-OCH, ) , LA F ¥4l 5 Sk 48
B8 HE A (+) -RIE R IR R4 B-
D-HEHELT .

'“{.'1%%7 E@*ﬁj{,i}’?ﬁ C29H36015;ESI'
MS:m/z 624 [M + H ]";'H NMR (400 MHz,
CD,0D)8:7.50(d,J = 15.9 Hz,H-1),7.05(1H,
brs,H2),6.76(1H,d,J = 8.2 Hz,H-5),7.00(1H,
brs,H-6) ,6.65(1H,d,J = 1.8 Hz,H-2) ,6.63(1H,
d,J = 7.8 Hz,H-5),6.50(1H,dd,J = 7.8,1.8
Hz,H-6),6.20 (1H,d,J = 15.6 Hz, H8),64.54
(1H,brs,H-1"") ,4.26 (1H,d,J = 7.8 Hz,H-1"),
3.88(1H,m,H-7) ;" C NMR (101 MHz, CD,0D)§:
131.4(C-1),116.3(C-2),146.0(C-3),144.6 (C-
4),117.1(C-5),121.2(C-6),36.6(C-7),71.9(C-
8),104.4(C-1"),74.7(C2"),75.1(C-3"),72.3(C-
4"y ,75.8(C-5"),67.6(C-6"),102.2(C-1""),72.3
(C-2""),72.2(C3""),73.9(C4""),69.8(C-5""),
18.0(C-6""),127.6(C-1""") ,115.2(C2""") ,147. 6
(C-3"""),149.6(C4""") ,116.5(C-5""") ,123.0 ( C-
6'""),146.7 (C-7"""), 114.7 (C-8"""), 168.2 ( C-
9", LI B S Sk R A — 2 MO e A
Vi iE T A

wEWS [k ESI-MS: m/z 625 [M +
H]*;'H NMR(400 MHz,DMSO-d,)5:7.58 (1H,d,J
= 16.0 Hz,H-7') ,7.06(1H,d,J = 1.6 Hz,H=2"),
6.94(1H,dd,J = 8.0,1.6 Hz,H-6") ,6. 77(1H,d,J
=8.0,H5"),6.67(1H,d,J = 2.0 Hz,H-=2) ,6.66
(1H,d,J = 8.0 Hz,H-5)6.56(1H,dd,J = 8.0,
2.0 Hz,H-6),6.32 (1H,d,J = 16.0 Hz, H-8'),
5.03(1H,t,J = 9.2 Hz,H3""),4.73(1H,d,J =
0.8 Hz,H-1""") ,3.99(1H,m,H-8),3.98 (1H,dd,J
= 12.4,2.0 Hz,H-6"") ,3. 71 (1H, m,H-3""") ,3.37
(1H,t,J] = 8.0 Hz,H4'""),2.79 (2H, m, H-7),
1.26(1H,d,J = 6.5 Hz, H-6""");"” C NMR (101
MHz, DMSO-d, ) 5:169.0( C-1),115.4(C-2),149.5
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(C3),127.8(C4),115.1(C-5),146.9 (C-6),
146.7(C-7),116.5(C-8),122.8(C9),104.3 (C-
1'),74.0(C2"),78.9(C-3"),70.0(C4") ,76.6( C-
5'),67.8(C-6"),102.2(C-1""),72.1(C2""),72.3
(C3""),73.4(C4""),69.8(C-5""),18.0(C-6""),
72.3(C-1"""),36.6(C-2"""),131.3(C3"""),117.0
(C4'""),144.6(C-5""") ,146.0(C-6""") ,116.3 ( C-
7', 121.2 (C-8"""), VL B 5 SOk iR GE #Y —
U A A T

HEWI9 HEKAR; 7730 CyHy O, ESI-
MS:m/z 478 [ M + H]";'"H NMR (400 MHz,
CD,0D)s:7.58 (1H,d,J = 15.9 Hz,H-7""),7.05
(1H,d,J = 1.9 Hz,H2"") ,6.90(1H,dd,J = 8.2,
1.9 Hz,H-6""),6.79(1H,d,J = 8.2 Hz,H-5""),
6.67(1H,d,J = 2.0 Hz,H-2),6.63(1H,d,J =
8.0 Hz,H-5),6.55(1H,dd,J = 8.0,2.0 Hz,H-6),
6.30(1H,d,J = 15.9 Hz,H-8"") ,4.52(1H,dd,J =
11.9,1.8 Hz,H-6a’) ,4.50 (1H,dd,J = 11.9,1.8
Hz,H-6a’),4.32 (1H, m, H-6b") ,3.94 (1H, m, H-
8a),3.70(1H, m,H-8b) ,2.78 (2H,t,J = 7.6 Hz,
H-7);"”C NMR (101 MHz,CD,0D)§:131.3(C-1),
117.0(C-2),146.0(C-3),144.5(C4),116.3 (C-
5),121.2(C-6),36.6(C-7),72.3(C-8),127.6(C-
1'),115.0 (C-2"), 147.1 (C3"), 149.5 (C4"),
116.5(C-5"),123.1(C-6") ,146.6(C-7") ,114.8(C-
8'),169.1(C-9"),104.4(C-1""),74.9(C2"") ,77.8
(C-3""),71.6(C4""),75.3(C-5""),64.5(C-6""),
A S Sk a— 20 s s Ao oR
A BEH B,

HEW 10 HEBK; 757X K CH, 0,
ESI-MS:m/z 559 [M + Na]*;'H NMR (400 MHz,
CD,0D)§:7.02 (1H,d,J = 1.5 Hz, H-2),7.06
(1H,d,J = 8.0 Hz,H-5),6.90(1H,dd,H-6) ,6.95
(1H,d,J = 1.5 Hz,H2"),6.70(1H,d,J = 8.0
Hz,H-5"),6.76 (1H,dd,J = 1.5,8.0 Hz,H6"),
4.88(1H,d,J = 7.5 Hz,H-Glu-1) ,4.36(1H,t,J =
9.0 Hz,H9'),3.77(3H,s, H-OCH,-3) ,3.75 (3H,
s,H-OCH,-3"),3.02 (1H, m, H-8") ;" C NMR ( 101
MHz,CD,0D) §:128.9(C-1),111.8 (C-2),148.6
(C-3),147.3(C4),115.6(C-5),120.1(C-6),89. 1
(C-7),92.7(C-8),76.1(C9),56.3(C-OCH,-3),
137.1(C-1"),112.6(C-2"),150.7(C-3") ,147.4( C-
4"y 117.7(C-5"),121.5(C-6") ,87.2(C-7"),62. 4

(C-8"),71.9(C9"),56.7 (C-OCH,-3"),102. 6 ( C-
Gle-1""),74.8 (C-Gle-2""),77.7 (C-Gle-3"") ,71.2
(C-Gle4'"),78.0(C-Gle-5"") ,62.3(C-Gle-6"") , LA
R SRR R — BT s kA R
(7R,8S,7'R,8'S) -8-hydroxypinoresinol-4-0-3-D-glu-
copyranoside ,

wEH 11 HEBEAR; 2T CyHy, 05
ESI-MS:m/z 478 [M + Na]*;'H NMR (400 MHz,
CD,0D)68:7.60(1H,d,J = 15.9 Hz,H-7""),7.06
(1H,d,J = 1.9 Hz,H-2"") ,6.96(1H,dd,J = 8.2,
1.9 Hz,H-6""),6.77(1H,d,J = 8.2 Hz,H-5""),
6.67(1H,d,J = 2.0 Hz,H-2),6.63(1H,d,J =
8.0 Hz,H-5) ,6.53(1H,dd,/J = 8.0,2.0 Hz,H-6),
6.30(1H,d,J = 15.9 Hz,H-8'"),4.37(1H, m, H-
6b'),3.94(1H,m,H-8a),3.85(1H, m,H-8b) ,3.23
(1H,m,H-2"),3.38(1H,m,H-3"),3.36(1H,m, H-
4'),3.52(1H,m,H-5") ,2. 80(2H,t,J = 7.6 Hz, H-
7);" C NMR (101 MHz, CD;0D) §:131.4 (C-1),
117.1(C-2),146.0(C-3),144.5(C4),116.2 (C-
5),121.2(C-6),72.1(C-7),36.5(C-8) ,127. 6 (C-
1'),115.2 (C-2"), 147.6 (C-3"), 149.6 (C4'),
116.5(C-5"),123.0(C-6") ,146.7(C-7") ,114. 6 (C-
8"),168.5(C-9"),104.2(C-1""),75.1(C-2""),76.0
(C-3"),72.4(C4"),75.7(C-5""),62.3(C-6""),
DL %l 5 ScikaaE i — 30 s R A R
WA LB A,

HEWI12 B AK; ESI-MS:m/z 501 [M +
Na]*;'"H NMR(400 MHz,CD,0D)§:7.61(1H,d,J
= 15.9 Hz,H-B""),7.08 (1H,d,J = 0.6 Hz, H-
2'),6.96(1H,dd,J = 8.1 Hz,H-6""),6.79 (1H,
d,/ =8.1Hz,H5"),6.70(1H,d,J = 2.1 Hz,H-
2),6.67(1H,d,J = 8.1 Hz,H-5),6.57(1H,dd,J
= 8.1,2.1 Hz,H-6) ,6.33(1H,d,J = 15.6 Hz,H-
a'’),5.05(1H,t,J = 9.3 Hz,H-3") ,4.42(1H,d,J
= 7.8 Hz,H-1"),3.93 ~3.85(1H,m,J = 12,2.4
Hz,H6'),3.79 ~3.68 (2H,m,H-«) ,3. 54 (1H,1t,J
= 9.3 Hz,H4'),3.38(1H,m,H-5"),2.79(2H,m,
H-8) ;" C NMR (101 MHz,CD,0D)§:131.4(C-1),
117.0(C-2),146.7(C-3),144.6 (C4),116.2 (C-
5),121.2(C-6),69.8(C-7),36.5(C-8),127.8(C-
1'),115.4 (C2"), 146.9 (C-3"), 149.4 (C4'),
116.4(C-5"),122.8(C-6"),146.0(C-7") ,115. 1(C-
8'),169.0(C-9"),104.2(C-1""),73.5(C-2""),78.9
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(C-3""),72.1(C4"),77.7(C5""),62.3(C-6""),
A B S Sk r— 200 s s e s o 4
HIEH A,

’H’.é’% 13 E@*ﬁ;’{,ﬁ\¥fﬁj‘7 ConsoOu;
ESI-MS:m/z 462[ M + Na]*;'H NMR (400 MHz,
CD,0D)§:2.77(2H, m,H-7) ,4.26 (1H, m,H-8a) ,
4.74(1H,m,H-8b) ,6.57(1H,dd,J = 7.8,2.1 Hz,
H-6),6.72(1H,d,J = 7.8 Hz,H-5) ,6.60(1H,d,J
= 2.1Hz,H2),1.25(3H,d,J = 6.2 Hz,H-6"") ;"
C NMR (101 MHz,CD,0D)§:134.4(C-1) ,111. 1(C-
2),150.6(C-3),147.0(C4),117.7(C-5),119.2
(C-6),82.4(C-7),58.6(C-8),69.0(C9),128.9
(C-1"),112.7(C-2"),148.6(C-3"),147.4(C4")
115.6(C-5"),121.6 (C-6"),90.7 (C-7"),91.5 (C-
8'),76.8(C9"),102.7(C-1""),74.8(C-2""),78. 1
(C3""),71.3(C4""),77.7(C-5""),62.4(C-6""),
56.3(C-OCH,) , LA b $idfs 5 Sk i iy — 2%, ik
YA E YRR E

'“ﬁ'él'% 14 E@*ﬁj{,%¥f§j’ﬂ C26H34011;
ESI-MS:m/z 545 [M + Na] *;'H NMR (400 MHz,
CD,0D)s:7.13 (1H,d,J = 8.3 Hz, H5'),6.98
(1H,d,J = 1.7 Hz,H2") ,6.88(1H,dd,J = 8.3,
1.7 Hz,H-6") ,6.79(1H,d,J = 1.7 Hz,H-2) ,6.71
(1H,d,J = 8.0 Hz,H-5) ,6.63(1H,dd,J = 8.0,
1.7 Hz,H-6) ,4.00(1H,d,J = 7.6 Hz,H4"),3.86
(1H,d,J = 6.4 Hz,H-7"),3.85(1H,dd,J = 8.2,
6.4 Hz,H9a),3.85(3H,s,H-0CH,-3),3.82(3H,
s,H-OCH,-3"),3.72 (1H,dd,J = 8.2,2.1 Hz, H-
9b),2.90(1H,dd,J = 13.4,4.7 Hz,H-7b) ,2.50
(1H,dd,J = 13.4,11.2 Hz,H-7a) ;" C NMR (101
MHz,CD,0D) §:133.4 (C-1),113.3(C-2),150.8
(C-3),147.2(C4),116.1(C-5),122.1(C-6),33.6
(C-7),43.8(C-8),73.6(C9),139.4(C-1"),111.3
(C-2"),150.8(C-3"),148.9(C4"),117.8(C-5"),
119.5(C-6"),83.8(C-7"),54.1(C-8"),60.4 (C-
9'),56.7 (C-OCH, ), 102. 8 ( C-Gle-1""),74.9 ( C-
Gle2""),78.1 (C-Gle-3""),71.3 (C-Gle4'"), 77.8
(C-Gle-5"") ,62. 4(C-Gle-6"") L) I ¥ ¥E 5 SCHik 7 18
g —F T e A W S VR A I B4 -0-B-D-
A

waEW15 A ESI-MS: m/z 482[ M +
Na]*;'"H NMR (400 MHz,CD,0D)§:3.15(2H,t,J
= 7.2 Hz,H-7),3.91 (1H, m,H-8a) ,3.64 (1H,m,

H-8b),4.25(1H,d,J = 7.8 Hz,H-1),0.98 (3H,
brd,J = 6.0 Hz,H-6"") ,4.17(1H,d,J = 7.2 Hgz,
H-1),7.09(1H brs,H2"") ,6.94 (1H brd,J = 7.8
Hz,H-6""),7.47(1H,d,J = 16.2 Hz,H-7"") ,6. 14
(1H,d,J = 16.2 Hz,H-8'");"” C NMR (101 MHz,
CD,0D)§:69.1(C-1),154.3(C2),127.9(C-3),
187.7(C4) ,127.8(C-5) ,154.4(C-6) ,40.9(C-7),
65.8(C-8),104.3(C-1"),75.3(C2"),77.8(C-3"),
71.6(C4"'),74.9 (C-5"),64.6 (C-6"),131.1 (C-
1) ,141.5(C-2""),28.5(C-3"") ,45.4(C4"") ,24. 4
(C-5""),26.3(C-6""),168.7(C-7""),72.8(C-8""),
27.0(C9"),26.4(C-10"") , DA ¥4 5 Sk 4R I8 AY
— 3 s AL S Y BB T G.

wEW 16 HOKAR; 57N CyHy Oy
ESI-MS:m/z 625[ M + Na]*;'H NMR (400 MHz,
CD,0D)§:6.57 (1H,d,J = 1.8 Hz, H2),6.65
(1H,d,J = 8.4 Hz,H-5) ,6.51(1H,dd,J = 8.4,
1.8 Hz,H-6),2.70(1H, m,H-7) ,4.08 (1H,d,J =
7.8 Hz,H-1") ,4.52 (1H,brs,H-1"") ,1. 14 (1H,d,J
= 6.6 Hz,H-6"") 7. 11(1H brs,H-2) ,6. 81 (1H,d,
J =7.2Hz,H-5),7.00(1H ,brs,H-6) ,7.59(1H,d,
J = 16.0 Hz,H-7) ,6.31(1H,d,J = 16.0 Hz, H-
8);"” C NMR (101 MHz, CD,0D) §:131.4 (C-1),
117.0(C-2),145.9(C-3),144.5(C4),116.3 (C-
5),121.5(C-6),36.6(C-7),71.9(C-8),127.8(C-
1'),115.2 (C-2"), 146.7 (C-3"), 149.5 (C4'),
117.0(C-5"),123.0(C-6") ,147.1(C-7") ,115.2( C-
8'),168.4(C-9"),102.3(C-1""),75.1(C=2""),76. 1
(C-3""),71.7(C4""),76.9(C-5""),67.8(C-6""),
102.1(C-1"""),72.3(C2""),72.2(C-3"""),74.0
(C4"""),69.8(C-5"""),18.0(C-6"""), L/ ¥t 5
SCHRARAE g — 20, e A Al R HL

HEWM 17T HEBK; 5 FXH C,H,0,;
ESI-MS:m/z 534 [ M + Na]*;'H NMR (400 MHz,
DMSO-d,)6:7.14 (2H,dd,J = 2.0 Hz, H2,2"),
6.90(2H,d,J = 8.2 Hz,H-5,5"),6.69(2H,dd, J
=8.2,2.0 Hz,H-6,6") ,4.91(1H,d,J = 8.0 Hz,
H-1'"),3.74 (3H, s, H-OCH, ), 3.75 (3H, s, H-
OCH,),3.77(3H,s,H-OCH,) ,4.62(2H ,d,J = 4.4
Hz,H-7,7'),3.08 (2H,m,H-8,8") ,4.21 (2H,dd, J
=9.0,4.0 Hz,H9a,9'a) ,3.85(2H,dd,J = 9.0,
6.6 Hz,H9b,9'b) ;" C NMR (101 MHz, DMSO-d, )
5:135.1(C-1),110.5(C-2),148.9(C-3),145.8(C-
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4),115.1(C-5),118.1(C-6),84.8(C-7),53.6(C-
8),71.0(C9),133.8(C-1"),109.8 (C2") ,148.7
(C-3"),148.1(C4") , 111.5(C-5"),118.1(C-6")
84.9(C-7'),53.6 (C-8"),71.0 (C-9'),100.1 ( C-
1'),73.1(C-2""),76.8(C-3""),69.6(C4""),77.0
(C-5""),60.6(C-6""),55.4(C-OCH,) , Lk %z 5
SCHRIRE A — 30 S B A D R (+ ) Bl E
L Ik -B-D- A i ek
2.2 MTT & 4EAa R E s ERER

WG 1~ 17 JEAT MTT ik, 2551 3%
B 17 A G W3 A S e i s s R
3 i

124 01k, Wz s iy b e B Ak e o £
NR OB ANER LAY | LI O BN AT
Ze RS A LIRS 26 | B2 AR i 2E AR AL
B AR ERIE T BB A AR 17
MY, A AT O TE R RS E T 17 ME
BYREE, Hoh E S DARIER G —
B2 SR OB R G — RS
W, R HAE RIS Y. U EALEW b+ ) - R
R4-0-B-D-MLM H & BE T (4) . (+) - AR R
R4 -B-D-HEWE(6) AWK LB B(9) (TR,
8S,7'R,8'S) -8-hydroxypinoresinol-4-0-8-D-glucopyr-
anoside(10) 7 it #A i BE-4"-0-B-D-Hj m HEH (14) |
(+) FAlE 2 50 F S it -B-D- 45 A HE X (17) 708 B IR
gAY by B B R R S Y. RNk H
MTT 2558 7 17 A B G W) i Bt b 98 136 1, 5
WA R R G Y 1 ~ 17 YA R I R 1 3 ]
R AN MBS B AR . AR b B b B Y 2
R CBEF 2 R IR 2R 2, Ul Bk 5 PRASTZH iy 40 %
LA T R ST 4 SR AR AL, D] 2 ) 32 Ak
IR T BB AL, AR R PR b X H 22 0 Y 24558
PR ANERE . T A BIT &R HIZ 25 A 7%
U, HE— 20X B AL 22 R 25T R G R AR R
IR o AU 6 T % R A ) 1 A o 4
B it — 20 T e FURI ] 8 A it 1 B AR
o

&% 0k
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