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A new coumarin glycoside from Glehnia littoralis
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Abstract: To study the chemical constituents from Glehnia littomlis, macroreticular resin column
chromatography, repeated column chromatography on Sephadex LH-20 and reverse phase ODS were used
to isolate the compounds whose stuctures were elucidated based on spectroscopic data ( ESI-MS, 1D and
2D NMR). A new coumarin glycoside was isolated and identified as: bergaptol 5-O-B-D-gentiobioside
(1), along with eight known compounds: ( 7R, 8S) -dehydrodiconife rylalcohol-4, 9-di-O-B-D-glucoside
(2), cirtrusin A (8), ( - )-seco-isolariciresinol 4-O-B-D-glucopyranoside (4), baihuaqianhuside (5),
xanthotoxol 8-0-B-D-glucopymnoside ( 6), 5 -methylthioadenosine (7), adenosine ( 8), L-tryptophan
(9). Compound 1 is a new coumarin glycoside, compounds 2 and 7 were isolated from this genus for the
first time.
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1 ,[ay -50(co0.1,
MeOH). ESI-MS [M+Na] m/z
549.0 [M+CIl] m/2560.8. HR-ESI-MS
[M+Cl] m/z 561.100 3
(Cy Hy 0, Cl, 561.101 1),
CyHy O,
"H NMR( 300 MHz, DMSO-d, )
5 8 6.37(1H, d, ] =9.8 Hz), 8.50
(1H,d, ] =9.8 Hz),7.49(1H,s),7.37(1H, d, ] =
2.2 Hz),7.97(1H, d, ] =2.2 Hz), 5 8

(231 'H NMR
§4.96(1H,d, ] =7.5 Hz),
4.20(1H,d, ] =7.5 Hz).

C NMR( 75 MHz, DMSO-d, ) 23 ,
11 , 12
, '"H NMR
( co-HP-TLC), . (7
bergaptol-O-B-D-glucopymanoside ' H NMR,
" C NMR , ,
, 6 ,
1-6
HMBC , 8
4.96(H-1")  6147.3(C-5), 8§4.20(H-1") &
69.1(C-6") , 5
, 1-6
, 1 )
"H- H COSY H-3/H-4, H-9 /H-10,
, HSQC
HMBC ,
C-H ( 1).
1 bergaptol 5-O-[ B-D-

glucopyranosyl-(1 - 6) -B-D-glicopymanosyl ],
be rgaptol 5-O-B-D-gentiobioside,

Shimadzu UV-2201 , Perkin-
Elmer 241 MC , Agilent LC-MSD Trap-SL
, QSTAR LCQ , BrukerARX-300
Bruke ~rARX-600 ( TMS ),
D101 ( ), Sephadex LH-
20( Phamacia ), ODS( YMC* GEL,75 Hm),
AR

Tablel 'H NMR and '’ C NMR data of compound

1 in DMSO-d,
HSQC
No. HMBC
b &
2 160.2 3,4-H
3 112.9  6.37(1H,d, ] =9.8 Hz)
4 140.2  8.50(1H,d, ] =9.8 Hz)
4a 107.6 3,8-H
5 147.3 4,1'-H
6 115.4 8,9,10-H
7 157.3 2,6,9-H
8 95.1 7.49(1H, s)
8a 151.8 4,8-H
9 106. 1 7.37(1H, d, ] =2.2 Hz) 8,10-H
10 146.8  7.97(1H,d, ] =2.2 Hz) 9-H
1’ 103.9 4.96(1H,d, ] =7.5 Hz) 2',6"-H
2/ 73.9 3.43(1H, m)
3’ 76.1 3.59(1H, m) 5'-H
4/ 70. 1 3.20(1H, m) 2'-H
5 76.9 3.11(1H, m) 1',3"-H
6 69.1 4.08(1H, d, J=10.1 Hz) 1"-H
3.62(1H, m)
1’ 103.5 4.20(1H,d, ] =7.5 Hz) 2"6",6'-H
2" 73.7 2.99(1H, m)
3" 76.1 3.29(1H, m) 5"
4" 70.1 3.07(1H, m) 2"
5" 76.9 3.07(1H, m) 1”,3"-H
6" 61.1 3.66(1H,d, ] =5.9,11.2 Hz)
3.43(1H, m)
2006 8
1
(12.0kg) 95% (60 Lx3,
2,2 1.5 h) s (60 Lx2,1.5
1 h) s s 95%
95% b
(184 g)
D101 , H, O-EtOH
, 25% :Fr.2(18 g);50%
:Fr.3(10 g).
Fr.2(18 g)  Sephadex LH-20 , ,
Fr.8 - 20, Fr. 21 - 23. Fr. 8 - 20 ODS
, H, O-MeOH (10:90- 20:80)
, 9(20 mg). Fr.21 - 23 ODS
, H, O-MeOH (20: 80— 50: 50) ,

8(12 mg).
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Fr3(10 g) Sephadex LH-20 , H, O-
MeOH R Fr. 3.1 - Fr. 3. 4,
Fr. 3.1 Sephadex LH-20 s s

Fr.10-16,Fr. 17 - 30, Fr.10-16 ODS
, H, O-MeOH (20:80~ 30:70) ,
1(10 mg), 2(8 mg), 5(26
mg), 6(17 mg)., Fr.17 - 30 ODS R
H, O-MeOH (20:80- 50:50) ,

3 (35 mg), 4(4 mg), 7(8 mg).

2
1 J[aly -5.0°(co0.1,

MeOH). positive ESI-MS m/z 549[ M + Na]',
503, 413, 386, 301, 139; negative ESIF-MS m /z 561
[M + Cl] , 485, 425, 339; negative HR-ESI-MS
m/z 561.1003([ M +Cl1] , 561.101 1),
'"H NMR " C NMR 1. be rgaptol
5-O-[ B-D-glucopyranosyl-( 1 — 6 )-B-D-glucopyrano-
syll, be rgaptol 5-O-B-D-gentiobioside.

2 , [aly -10.1°
(c0.54, MeOH ). positive ESIF-MS m /z 705[ M +
Na]+, 621, 607, 591, 563, 551, 515, 503; negative
ESIFMS m/z 717[ M +C1], 613, 519. 'H NMR
(600 MHz, CD,0D) &7.04(1H, d, ] =8.3 Hz, H-5),
6.99(2H, brs, H-2,6),6.94(1H, brs, H2"), 6.85
(1H,brd, ] =8.3 Hz, H-6), 6.44(1H, d, ] =15.0
Hz, H-7"), 6.21 (1H, dt, ] =15.0, 4.9 Hz, H8'),
5.58(1H,d, ] =6.0 Hz, H-7),4.86(1H, d, ] =6.7
Hz),4.26(1H, d, ] =7.7 Hz), 4.06( 3H, m, H-9,
9"),3.81(3H, s, 3’-OCH, ), 3.74( 3H, s, 3-OCH, ) ,
3.66(3H, m, H-6", 6", 9),3.58(1H, m, H-8), 3.43
(2H,m, H-6",6™),3.24(3H, m, H-2",5",5"),3.15
(3H, m, H-3", 3" 4"y, 3.02 (2H, m, H-2", 4™).
"C NMR(150 MHz, CD,0OD) & 149.0( C-3),147.1
(C-4"),146.3(C-4),143.7(C3"),135.2(C1),
130.8 (C-17),128.9(C-7"), 128.6 ( C-5"), 128.3
(C-8"),117.9(C-6),115.5(C-5),115.4(C-6"),
110.7( C-2), 110.6 ( C-2"), 103.1 ( C-1"), 100.2
(C-1"),86.6(C-7),77.1(C-5"),77.1(C-5"),76.9
(C-3"), 76.9 (C-3"), 73.6 ( C2™), 73.3 (C-1"),
70.5(C-9),70.1( C-4"),69.7(C-4"),61.7(C-9"),
61.1(C-6"), 60.7(C-6"), 55.8(3-OCH,), 55.8
(3'-OCH, ), 50.8(C-8).
(7R, 8S) -dehydrodiconife rylalcohol-4, 9-di-O-B-D-gluco-

. 8
side'®!

3 . '"H NMR( 600 MHz,
CD,0D) & 7.10(1H,d, J=1.9 Hz, H-2),7.09(1H,
d, ] =8.2 Hz, H-5"), 6.98 (1H, br s, H2), 6.94
(1H,brd, ] =8.2 Hz, H-6), 6.86(2H, m, H-5,6"),
6.50(1H, d, ] =15.8 Hz, H-7'), 6.24(1H, dt, | =
15.8,5.6 Hz, H-8'),4.86(1H, d, ] =5.7 Hz, H-7),
4.81(1H,d, ] =7.0 Hz, H-1"), 4.36(1H, m, H-8),
4.19(1H,d, ] =5.6 Hz, H-9'),3.84(1H, brd, | =
12.1 Hz, H-6"), 3.83(1H, m, H-9), 3.80(3H, s,
3-OCH, ), 3.79(3H, s, 3-OCH, ), 3.76 (1H, m,
H-9),3.67(1H, dd, ] =12.1, 3.7 Hz, H-6"), 3. 48
(1H, mH-2"),3.45(1H, mH-5"),3.39(1H, mH-3"),
3.39(1H, mH-4"). " C NMR(150 MHz, CD, OD) &
151.8(C-3"),150.5(C-3),148.8(C-4"),147.4(C-4),
137.7(C-1), 132.9(C-1"), 131.5 (C-7"), 128.5
(C-8"),121.1(C-6),120.6(C-6"),118.6(C-5),
117.6( C-5"), 112.7 ( C2"), 111.2 ( C-2), 103.1
(c1"), 85.9(C-8), 78.2(C3"), 77.8(C-5"),
74.9(C-2"),73.8(C-7),71.3(C4"),63.7(C9"),
62.5(C-6"), 62.2(C9), 56.6(3-OCH,), 56.4
(3'-OCH,). A

, . '"H NMR (300 MHz,
DMSO-d,) & 7.05(1H, d, ] =8.3 Hz, H-5), 6.78
(1H,d, ] =8.3 Hz, H-5"),6.73(2H, brs, H-2,2"),
6.72(1H,brd, ] =8.3 Hz, H-6),6.61 (1H, brd, | =
8.3 Hz, H-6"),4.93(1H, d, ] =7.0 Hz, H-1"),3.79
(6H,s, 3,3 -OCH, ), 3.49(4H, m, H-9,9"),3.36 ~
3.41(6H, m, H-2" ~H-6"), 2.65(4H, m, H-7,7),
1.95(2H, m, H-8, 8').

( - ) -seco-isolariciresinol 4-O-B-D-glucopyranoside[6]

5 . '"H NMR (300 MHz,
CD,0D) & 7.63(1H, dd, ] =8.5,1.9 Hz, H-6),7.57
(1H,d,] =1.7 Hz, H-2),7.21 (1H, d, ] =8.5 Hz,
H-5), 5.02(1H,d, J =7.2 Hz, H-1"), 3.89(3H, s,
3-OMe),3.86(1H, d, ] =5.2 Hz, H-6"), 3.68 (1H,
dd, J =12.0,5.2 Hz, H-6"), 3.34 ~3.53(4H, m,
H-2" ~H-5"),3.01 (2H, q, ] =7.3 Hz, H-8),1.16
(3H,t, ] =7.3 Hz,H-9). " C NMR( 75 MHz, CD, OD)
& 201.9(C-7),152.3(C-4),150.7(C-3),132.8
(C-1),123.8(C6),116.3(C-5),112.5(C-2),
101.9(C-1"), 78.3(C-5"), 77.9(C-3"), 74.8(C-2"),
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71.3(C-4"),62.5(C-6"), 56.7(3-OMe), 32.3( C-8),
8.8(C-9). (ol

6 ,mp210~211"C. "H NMR
(300 MHz, DMSO-d,) & 8.14(1H, d, ] =9.6 Hz,
H-4),8.10(1H, d, ] =2.2 Hz, H-10),7.69(1H, s,
H-5),7.09(1H, d, ] =2.2 Hz, H-9), 6.44(1H, d,
J]=9.6 Hz, H-3),5.62(1H, d, ] =7.3 Hz, H-1').
C NMR( 75 MHz, CD,0OD) & 159.9( C-2),147.9
(C-10),146.2(C-7),145.3(C-4),142.1( C-8a),
128.8(C-8), 126.0(C-6), 116.4( C-4a), 114.3
(C-3),114.0(C-5),106.9(C-9),101.9(C-1"),
77.6(C-5"),76.8(C-3"),73.9(C-2"),69.6(C-4"),
60.5(C-6").

8-0-B-D-
(1]

7 . '"H NMR (300
MHz, DMSO-d, ) & 8.37(1H, s, H-8),8.16(1H, s,
H-2),7.31(2H, brs, 6-NH, ), 5.89(1H, d, ] =6.0
Hz H-1"), 4.75(1H, dd, ] =5.7,11.2 Hz, H-4"),
4.12(1H, m, H-3"), 4.03(1H, m, H-2"), 2.80( 2H,
dddd, ] =6.9,13.9,16.4 Hz, H-5), 2.05(3H, s,
5'-SMe) . 5'-

[12]

8 . '"H NMR (300
MHz, DMSO-d, ) & 8.33(1H, s, H-8),8.13(1H, s,
H-2),7.35(2H, brs, 6-NH, ), 5.86(1H, d, ] =6.6
Hz, H-1"), 4.75(1H, m, ] =5.2 Hz, H-4'), 4.14
(1H,m, H-3"), 3.95(1H, m, H-2"), 3.66(1H, m,
H-5),3.56(1H, m, H-5).

[13]

9 , .
"H NMR(300 MHz, D,0) & 7.62(1H,d, ] =8.0 Hz,
4-H), 7.42(1H, d, ] =8.0 Hz, 7-H), 7.19(1H, s,
2-H),7.16(1H, t, ] =8.0 Hz, 6-H),7.08(1H, t, ] =
8.0 Hz, 5-H),3.93(1H,dd, ] =7.5,4.8 Hz,11-H),
3.32(1H,dd, ] =15.0,7.5 Hz 10-H), 2. 98( 1 H, dd,
J =15.0, 4.8 Hz, 10-H). "C NMR ( 75 MHz
CD,0D) & 177.2(CO),139.1(C-8),129.4(C-9),
127.7( C-2), 124.9( C-4), 122.2(C-5), 121.2
(C-6),114.7(C-7),110.2(C-3),57.8(C-11),29.1

(C-10). (e
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