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Iridoid and Anthraquinone Glycosides in Galium aparine L.
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Abstract; To study the chemical constituents in methanol fraction of Galium aparine 1. ,the 75% alcohol extract of G.

aparine were subjected to silica gel,ODS and Sephadex LH-20 column chromatography. The isolates were identified with

the physicochemical properties and spectra data. Eight compounds from G. aparine. were identified as 6-0-acetylscando-

side(1) ,6a-hydroxy geniposide(2) ,geniposidic acid(3) ,68-hydroxy geniposide(4) ,daphylloside(5) ,6a-methoxy ge-

niposidic acid(6) ,deacetylasperulosidic acid(7) ,lucidin-3-0-glucoside (8) . Compounds 1-6 were isolated from G. apa-

rine for the first time,and compounds 4 and 6 were firstly isolated from the genus Galium.
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Agilent MSD-Trap-XCT JFi %4 ; Bruker 600 MHz
AV AZREILHRAL (TMS Sy AR ) 5 )2 €03 6k i
FIRE (0,335 A J 35 S J & VLA AR T 7 it ; ODS 2hy
Merck 2\ a] 72 i ; Sephadex LH-20 % Pharmacia 2\ &)
7 s BT GR35 S

FEPRG AT 2012 4F 3 FIR A EI)ITP AR,
M5 Ryt BRI R B A W) B R Galium apa-
rine L. 45,
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FTBEVEINE . TP BRI 23 (400 ¢) 28 (3,
AW e PR YRR (4001 ~20:1 ~ 1001 ~2:1
~0: 1), TLC KR, A A 545 9, 75 B A7y Frl-
Fr5, Frd kA3 L S P e EE(10: 1 ~1
SV, 48 TLC KGR, AR K05 I, 28 S AR
M, LU EE: K (5% ~100% ) BEEBEG, 45 & &
LA 1(7.0 g) o Fr3 L4k A 635 L — &
Hide: FH (20 1 ~ 30 1) PEf, 8 TLC AP, A IR A
B, A OB HE (ODS) 438, B K (5% ~
100% ) BEEEBEML, 194 2(1.0 ¢) ,ALE 1 3(400
mg) ,fLAEH) 4(700 mg) , Fr2 Zfk A a3 L — 5
Hie: F (30 1 ~ 50 1) PEflid, 48 TLC AR, A IR A
B, 4 Sephadex LH-20 A% 4 3% LI P B e i 45 4k
“H5(40 mg) AL5H6(1.2 ¢) LEWT(1.08).
Frl ZREBAE (i, — 5 ke HAE (4001 ~10: 1) Bt
Jii, 28 TLC KR, #[R] 525 JF , P28 Sephadex LH-20
HEAETELL 70% PRGBS E A4 8(70 mg) .

3 HEWERE

& 1 OG5, Molish 2 i & FHYE, 'H
NMR (600 MHz,DMSO-d; ) :6 2. 03(3H,s,-COCH,) ,
2.97(1H,dd,J = 8.4,5.4 Hz,H-9) ,3.03(1H,d,J
=9.0,5.4 Hz,H-5) ,3.14-3. 68 (6H, m, sugar H) ,
4.66(1H,dd,J = 14.4,1.2 Hz,H-10,) ,4.62(1H,
dd,J= 14.4,1.2 Hz,H-10,),4.93(1H,d,J = 5.4
Hz,H-6),4.97 (2H,dd,J = 7.8,5.4 Hz, H-1"),
5.53(1H,d,J = 6.6 Hz,H-7),5.80 (1H,s,H-1),
7.37(1H,d,J = 1.8 Hz,H-3) ,”C NMR (150 MHz,
DMSO-d, ) :5 93.0(C-1),150.5(C-3) ,106.4(C4) ,
37.5(C-5),85.9(C-6),128.9(C-7),144.5(C-8),
45.4(C9),62.3(C-10), 171.8 (C-11), 171.3
(COOCH, ), 100.3 (C-1"),74.9 (C2"),79.2 ( C-
3),71.9 (C4'),78.4 (C-5"),63.0 (C-6"),22.4
(COOCH, ) ; ESI-MS: m/z 431.4 [M-H] ., 5 X
Wk HE S5 R 6-0- 2 BERY BRIBER T

& 2 OS5, Molish 2 i & FHYE, 'H
NMR (600 MHz, DMSO-d,):6 2.59 (1H,t,/J = 8.4
Hz,H9),3.05(1H,t,J = 6.0 Hz,H-5),3.25-3. 42
(5H, m, H2',3",4',5" ,6a’),3.65 (1H, dd, J =
12.0,5.4 Hz, H-6b'),3.77 (3H, s, OCH, ), 3. 87
(1H,m,H-6),4.24 (1H,d,J = 15.6 Hz, H-10,),
4.48(1H,d,J = 15.6 Hz,H-10,) ,4.74(1H,d,J =
7.5 Hz,H-1"),5.08 (1H,d,J = 9.0 Hz,H-7),6.05

(I1H,d,J = 1.2 Hz,H-1),7.68 (1H,s,H3)."”C
NMR (150 MHz, DMSO-d, ) :6 100.1 (C-1),154.0
(C-3),106.9(C4),41.3(C-5),74.0(C-6),128.4
(C-7),150.1(C-8) ,44.5(C-9),60.3(C-10),168.0
(C-11),99.1(C-1"),73.6(C-2"),77.1(C-3"),70.2
(C4'),76.4(C-5"),61.5(C-6"),50.4 (OCH, ) ;
ESI-MS: m/z 427 [M +Na]* . 53CHr™ xtg, %5
R ba-EEE AT .

& 3 [aghih, Molish i b 5 BHME'H
NMR (600 MHz, DMSO-d): 8 2.06 (1H, dd, J =
15.6,5.4 Hz,H6,),2.70 (1H,dd, J = 15.6,7.8
Hz,H-6,),3.00(1H,m,H9) ,3.05(2H,t,J = 8.4
Hz,H-5) ,3. 13-3.67(6H,m,sugar H) ,3.99(1H d,J
= 14.4 Hz,H-10a),4.15(1H,d,J = 15.0 Hz, H-
10b) ,4.54(1H,d,J= 7.8 Hz,H-1"),5.09(1H,d,J
= 7.2 Hz,H-7),5.69(1H,br s,H-1),7. 41 (1H,s,
H-3),"”C NMR (150 MHz,DMSO-d,) :5 96.2(C-1) ,
151.5(C-3),112.1(C4),35.2(C-5),38.6(C-6),
126.0(C-7) ,144.6(C-8) ,46.3(C-9),59.9(C-10),
168.6(C-11),99.0 (C-1"),73.8 (C-2"),77.7 (C-
3"),70.4(C4"),77.1(C-5") ,61.4(C-6") ; ESI-MS;
m/z373. 1 [M-H] ", 53cHR™ xR, %58 h 5t Je %
TR

a4 HERAR, Molish 2Ry % FHE. 'H
NMR (600 MHz, DMSO-d,):6 3.01 (1H, m, H-9),
3.06(1H,m,H-5),3.78 (3H,s, OCH, ), 3. 23-3. 89
(6H, m, sugar H) ,4.21 (1H,d, J = 15.6 Hz, H-
10,),4.36(1H,d,J = 15.6 Hz,H-10,),4.57 (1H,
dt,J=4.2,1.8 Hz,H-6) ,4.7(1H,d,J = 7. 8 Hz,H-
1'),5.22(1H,d, J= 6.6 Hz,H-7) ,5.83(1H,m, H-
1),7.54(1H,d,J = 1.2 Hz,H-3).” C NMR (150
MHz,DMSO-d, ) :8 96.9(C-1),152.5(C-3),109. 4
(C4),44.2(C-5),80.9(C-6),128.7(C-7),146.2
(C-8),45.7(C9),59.7(C-10),168.9(C-11),98.9
(C-1'),73.4(C=2"),77.0(C-3"),70.1(C4"),76.5
(C-5'),61.3(C-6"),50.7 (OCH, ) ; ESI-MS: m/z
427 [M+Na] ", 5H3CHk™ xR, %5k 68-F2 FE 5t
Jeri.

W& S %, Molish [ i £ fHYE.' H
NMR (600 MHz, DMSO-d,):6 2.12(3H,s,CH;),
2.67(1H,t,J = 8.4 Hz,H-9),3.06(1H, m,H-5),
3.25-3.88(6H,m,sugar H) ,3.4(1H, m,H-6),3.77
(3H,s,0CH,) ,4.75(1H,d,J = 7.8 Hz,H-1") ,4.82
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~4.84(1H,m,H-10,) ,4.97(1H,d,J = 15.0 Hz,H-
10,),5.09(1H,d,J = 9.0 Hz,H-7) ,6.05(1H,d,J
= 1.2 Hz,H-1),7.68(1H,d,J = 1.2 Hz,H-3) ,"°C
NMR (150 MHz,DMSO-d,) :8 99.9(C-1),154.0( C-
3),106.7(C4),41.0(C-5),74.0(C-6),130.4 (C-
7),144.6(C-8) ,44.9(C9) ,62.4(C-10),167.9(C-
11),99.2(C-1"),73.5(C-2"),77.2(C-3"),70.2( C-
4'),76.5(C-5"),61.6 (C-6"),19.4 (CH, ), 50.5
(OCH,) ,171. 1( COOCH, ) ; ESI-MS: m/z 445. 1 [ M-
HI o 53CHRS i, %5 A AT

W& 6 (%5, Molish [ i £ fHYE.' H
NMR (600 MHz, DMSO-d,) :6 2.94 (1H,t,J = 6.6
Hz,H9),3.01(1H,t,/ = 8.4 Hz,H-5),3. 14(3H,
s,0CH,) ,3. 18-3.65(6H,s,sugar H) ,4.01(1H,d,J
= 16.2 Hz,H-10,) ,4.26(1H,d,J = 5.4 Hz,H6) ,
4.29(1H,d,J = 16.2 Hz,H-10,) ,4.58 (1H,d,J =
7.8 Hz,H-1") ,4.81(1H,d,J = 8.4 Hz,H-7),6.09
(1H,s,H-1),7.5(1H, br. s, H-3), "C NMR (150
MHz,DMSO-d, ) :8 99.3(C-1),153.0(C-3),108. 1
(C4),41.0(C-5),83.5(C-6),126.2(C-7),152. 4
(C-8),45.1(C9),60.3(C-10),168.5(C-11),
100.0(C-1"),73.9(C-2"),77.5(C-3"),70.3 (C-
4'y,77.0(C-5"),61.2 (C-6"),56.8 (OCH, ) ; ESI-
MS: m/z403.1 [M-H] . 53k SHIE, %52 K 6a-

HHAA LU HTR o
EM T FELEE, Molish FR £ B, 'H

NMR (600 MHz, DMSO-d¢):6 2.98 (1H,t,J = 7.8
Hz,H9),3.05(1H, m,H-5),3.12(1H, m, H6),
3.15-3.67(6H, m, sugar H) ,4.00(1H,d,J = 15.0
Hz,H-10,) ,4.13(1H,d,J = 15.0 Hz, H-10,) ,4.50
(1H,d,J= 7.8 Hz,H-1"),5.18(1H,d,J = 5.4 Hz,
H-7),5.68(1H,s,H-1),7.39(1H,s,H-3) .”C NMR
(150 MHz, DMSO-dy) :6 95.8(C-1),151.9(C-3),
110.3(C4),43.9(C-5),80.0(C-6),129.2(C-7),
146.2(C-8),46.1(C9),59.5(C-10),169.5 ( C-
11),98.7(C-1"),73.7(C-2"),77.7(C-3"),70. 4( C-
4'),77.1(C-5"),61.5(C=6") ; ESI-MS: m/z 389.3
[M-H] . S3cik” SR, S 2 2 ek 42 i B4

&M 8 AR, Molish it i & FHE.'H
NMR (600 MHz,DMSO-dy ) :6 3.274.57(6H,m,sug-
ar H),3.57(1H,dt,J = 11.4 Hz,5.4 Hz,-CH,0H) ,
4.57(1H,dd,J = 11.4 Hz,4.8 Hz,-CH,0H) ,5. 12
(1H,d,J = 7.2 Hz,H-1"),7.47(1H,s,H4),7.93
(2H,m,H-6,7),8.17(1H,dd,J = 6.0,3.0 Hz, H-
5),8.22(1H,dd,J= 6.0,3.0 Hz,H-8),13.03(1H,
br s,1-OH) ,”C NMR (150 MHz,DMSO-d, ) :8 162.5
(C-1),124.1(C2),162.4(C-3),106.8 (C4),
135.4(C4,),127.4(C-5),133.3(C-6),133.3(C-
7),127.0(C-8),133.2(C-8,),187.6(C9),111.8
(C9,),181.9(C-10),134.2(C-10,) ,101.3(C-1"),
73.8(C-2"),77.8(C-3"),69.9(C4"),76.5(C-5"),
60.9 (C-6"),51.4 (CH,0H) ; ESI-MS: m/z 431.1
[M-H] 5 cik™ o B, %5 R 6 3T -3-0-4 %
Wi .
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