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Flvonoids and Their Glycosides from the Bark of Salix rorida*

Yeon-Ho Ham** - Young-Soo Bae*’

2 o

EHE FHE oMHE-B(T3)E F&% F F58l1 83t F22XE dHotHHE 4 #8408 23
sto] FAAZSIAY. 7 F2E5L fge 589 L ojehS-diF 42 AME-8lo] Sephadex LH-20 =
FoiEadn 2 33MES £ £ TBA ¥ 6% 24t dste dE20 2 r3agneEndds gde 83
< golatart. G g3ty T2 'H-NMR, "C-NMR 2 3% 3402 ANsigon dde sgs
2 g 2L flavonoidet 2 wiFA| 315891 (+)-catechin, naringenin, salipurposide, aromadendrin,
isosalipurposide. aromadendrin-7-O- 8 -D-glucopyranoside € taxifolin-7-O- 8-D-glucopy- ranosidedtt.

ABSTRACT

The air-dried bark of Salix rorida was extracted with acetone-water(7:3, v/v) and its extractives were
concentrated with a vacuum evaporator. The extractives were fractionated with a series of n-hexane,
chloroform, ethylacetate(EtOAc) and water on a separatory funnel Each fraction was freeze-dried to give
some dark brown powder. The EtOAc and water soluble fractions were chromatographed on a Sephadex
LH-20 column using a series of aqueous methanol and ethanol-hexane mixture as eluents. The isolated
compounds were tested with a cellulose TLC developed with TBA and 6% acetic acid and then visualized
on UV lamp or sprayed with vanillin-HCI-EtOH. The purified compounds were flavonoids and their
glycosides as follows: (+)-catechin, naringenin, salipurposide, aromadendrin, isosalipurposide, aromadendrin-

* 1 A 200108 7Y 24, A 20013 99 209

* 2 AFAAHATL A EAY T 7 HAY  Radiation Food Technology and Bioscience Team, Korea
Atomic Energy Research Institute, Taejon 305-353, Korea

* 3 Z2doigtw Akgastist College of Forest sciences, Kangwon National University, Chunchon 200-701, Korea
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7-O- 8-Dglucopy- ranoside and taxifolin-7-O- 8 -D-glucopyranoside. The structures of each compounds
were confirmed by 'H-NMR, "C-NMR and mass spectra.

Keywords: Salix rorida, bark, extractives, Sephadex LH-20, flavonoids, glycosides
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olmj AHEE Z¥el Ao EE Sephadex LH-20
< Aoy Sd8nEs WeEE B4, 201,
1:1, 1:2, 1:3 §, v/v) &G olehS31h4:1, 301,
2:1 5. v/v) EAE A8t sEHEe e
dRE= AgRex wEazntEad(TLO)E &
dslgen AMEMEE +BuOH-HOAc-H0 (3:
1:1. Solvent A)9t 6% Z4HSolvent B)o2 7
sto] UV AZE ZALE] fEsida, B gE
Vanillin-HCI-EtOH(60:0.15:6)& AHE3FTh

dedotreolESA ¥8 22.0 g& Yoz v
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sasle] gRBE o g B3P0 SRE-1S 7.95 g
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S AUt} o]F WHEEHQ ARvEIHTHE WA
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thgo s Eesln, SRE-2¢ 322RE jHE
1((+)-catechin, 485 mg), ¥&E& 2(naringenin,
1.51 g), 34E 4(aromadendrin, 204 mg) 2 3%
& 5(isosalipurposide, 280 mg)& T3 Tt.
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& 1.23 g& 2Utt. SRW-22 %€ &3E 6(aroma-
dendrin-7-O- A -D-glucopyranoside, 19 mg)@} 55
E 7(taxifolin-7-O- 8 -D-glucopyranoside, 74 mg)<
@a8g U
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BC-NMR ~HE @S o]g3ta] #A3ct.

B2 4L Adustn FELAELETY
Micromass Autospec M363 R#ZEA] 717|& A48}
o] FAB ol&3hia]e] At S F3lo F3t

Salipurposide(3). 3MZA(6.69 g), TLC R
Zk: 0.71(solvent A), 0.39(solvent B)

'H-NMR(400 MHz, 8. CDsOD): 2.69(1H. dd.
J=2.9 Hz, 17.3 Hz, He-3), 2.98(1H, dd, J=13.1
Hz, 18.0 Hz, Ha-3). 3.40~3.61(4H. m. H-2",
374" 57, 3.75(1H, dd, J=5.0¢} 5.3 Hz, 12.0 Hz,
H.6"), 3.94(1H, dd. J=1.7¢} 1.5 Hz. 12.0 Hz,
Hy-6"), 4.76(1H, d. J=7.4 Hz, H-1). 5.31(1H.
dd, J=2.7 Hz, 13.1 Hz, H-2), 6.12(1H, J=2.3
Hz, H-6). 6.47(1H, d. J=2.2 Hz, H-8). 6.81(2H,
d, J=85 Hz, H-3'.5"), 7.30(2H, d, J=8.6 Hz,
H-2'.6").

BC-NMR(100 MHz, &, CD;0D): 46.33(C-3). 62.56
(C-6"), T71.25(C-4"), 74.70(C-2), 77.18(C-3"),
78.67(C-5"), 80.24(C-2), 99.47(C-8), 100.41(C-6),
105.04(C-17), 107.07(C-10), 116.35(C-3".5"). 129.04
(C-2'.67), 131.02(C-1"), 159.01(C-4"), 162.40(C-5),
166.59(C-9), 167.12(C-7), 193.13(C-4).

FAB-MS: m/z (M+H)" 435

Isosalipurposide(5). =24 E2(280 mg),
TLC Rr 3t 0.44(solvent A), 0.06(solvent B)

1H—NMR(400MHZ. 8. CDsOD): 3.43~3.60(4H,
m, H-2".3".4".5"). 3.76 (1H, dd, J=4.9 Hz, 12.0
Hz, H.6"). 3.94(1H. dd, J=1.6 Hz, 12.1 Hz,
Hy-6"), 5.16(1H, d. J=17.3 Hz, H-1"), 6.01(1H, d,
J=2.3 Hz, H-5"), 6.24(1H, d. J=2.1 Hz, H-3"),
6.85(2H, d, J=8.7 Hz, H-3.5), 7.65(2H, d. J=8.6
Hz, H-2,6), 7.69(1H, d, J=15.5 Hz, H-4).
8.04(1H, d, J=15.5 Hz, H-a).

BC-NMR(100 MHz, 8. CDsOD): 62.65(C-6"),
71.43(C-47), 75.29(C-27), 78.76(C-3"), 78.79
(C-5"), 95.94(C-3"), 98.66(C-5"), 102.15(C-1"),
107.77(C-17), 117.17(C-3.5), 126.21(C-a), 128.80
(C-1), 132.07(C-2,6), 144.44(C-B). 161.37(C-4).
162.12(C-2"), 166.19(C-6"). 168.10(C-4"), 194.78
(C-8".

FAB-MS: m/z (M+Na)™ 457, (M+H)" 435.

Aromadendrin-7-0- 8 -D-glucopyranoside
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(6). AFLA FHA9 mg). TLC R 3k 052 3. ot &
(solvent A), 0.64(solvent B).

'H-NMR(400 MHz, &, CD;OD): 3.37~3.46(4H,
m, H-2".3".4"5"), 3.66(1H, dd. J=5.1 Hz. 12.1
Hz, H:-6"). 3.86(1H, dd, J=1.8 Hz, 12.2 Hz,
Hy-6"). 4.58(1H. d. J=11.7 Hz, H-3), 4.96(1H, 4.
J=6.9 Hz, H-1"), 5.00H, d, J=11.8 Hz, H-2),
6.18(1H. s, H-6), 6.21(1H, s, H-8), 6.83(2H, d.
J=8.4 Hz, H-3.5). 7.35(2H, d, J=8.4 Hz,
H-2'.6").

C-NMR(100 MHz, &, CD;OD): 62.67(C-6"),
71.48(C-4"), 74.16(C-3), 75.0(C-2"), 78.12(C-3"),
78.61(C-57). 85.50(C-2), 97.42(C-8), 98.70(C-6). HO O e’
101.65(C-17). 103.90(C-10), 116.56(C-3",5"), 129.47 '
(C-1). 130.86(C-2.6'), 159.64(C-4"). 164.64(C-9). o
165.12(C-5), 167.66(C-7), 199.78(C-4).

FAB-MS: m/z (M+Na)" 473, (M+H)" 451.

EHME +YZ5H 989 flavonoid 33ELS
(+)-catechin®} isosalipuposide® #9)8l3 flava-
none ¥ 1 v SFEZ FAH Ao E
3 fAe] A4 IFER FAF salipurposides
o g deElEol o] £ 1 FHE9 FHRO
2 AZter

1: (+)-catechin

Taxifolin-7-0- #-D-glucopyranoside(7). &4
A EH(74 mg). TLC Rr g 0.40(solvent A),
0.64(solvent B)

'H-NMR 2#E#(400 MHz, &, CDsOD): 3.38
~3.48(4H, m, H-2",3",4" 5"), 3.67(1H, dd, J=5.2
Hz, 12.1 Hz, H.-6"), 3.87(1H, dd. J=1.8 Hz. 12.2

Hz. Ho6). 455010, d. J=11.6 Hz, H-3). 494 2 Bi=H Re=H. Re=H, Ri=H. naringenin
(1H, d, J=11.6 Hz, H-2), 4.96(1H, d, J=7.0 Hz. o R1=OH. Re=H, Rs=H. R«=H, aromadendrin

H-1"). 6.19(1H, d. J=2.0 Hz, H-6), 6.21(1H, d, 4 Ri=H. Re=B-D-glucopyranose, Rs=H. Ri=H.

J=2.0 Hz, H-8), 6.80(1H, d, J=8.1 Hz. H-5). salipurposide
6.85(1H, dd. J=1.8 Hz. 8.2 Hz, H-6), 6.97(1H,  6° Ri=OH, Re=H. Rs=B-D-glucopyranose, Rs=
d J=1.8 Hz, H-2). H. aromadendrin-7-O- 8-D-glucopyranoside

PC-NMR ~#E%(100 MHz, 8, CD:OD): 62.68 ' Fa=OH. Re=H. Rs=B-D-glucopyranose, Ri=

(C-6"), T1.49(C-4"), 74.20(C-3), 75.0(C-2"). 78.13 OH. taxifolin-7-O- 8-D-glucopyranoside
(C-3"). 78.61(C-5"). 85.66(C-2), 97.41(C-8), 98.67
(C-6). 101.64(C-1"), 103.88(C-10), 116.34(C-2").
116.39(C-5"), 121.39(C-6"), 130.02(C-1), 146.70
(C-3'), 147.58 (C-4'), 164.61(C-9), 165.67(C-5).
167.67(C-7). 199.70(C-4).

FAB-MS: m/z (M+Na)* 489, (M+H)" 467.

5: isosalipurposide
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Salipurposide(3), naringenin-5-O-8-D-glu-
copyranoside

3138 39 aglyconed] ©igk NMR af32
naringenin® wl$ FASHAl UEbstTh 'H-NMR 2
AeHo|H H-67 H-8 §6.473 6.120014 VeR
o naringenin(¥i¢} g, 2000) Rtk ZHZt 0.6
ppm¥ 0.2 ppm FEHN ARARFROZ o]FEHY oM
C-59 glucoses] Aoz 18te] H-62] deshiel-
ding effect7t F7FEIe& 9w gck(Harbone,
1994). =3} C-47} naringenin®.t} 4.7 ppm A% 3L
A% 2oz olFd §193.13904 Jewton, C-3
& 546.33, 28l C-2%= 680.249A4 el
C-49] 333 olFgle] wol HA W A
carbonyl7]9} C-5 7+l Aol AAA L sl=
Ao 2A flavonoid WiZAE F Zo] C-54ll 2¥d
& UehiE 588 dA7t @k (Agrawal, 1989).

2ol Helx B-D-glucopyranosed] -3
Z2Ydstgen], H-170] 84.769014 doubleto =,
C-1"& §105.040014 537} Belx glomg C-1"
o] aglycone’} A= U&E & 4 Ut (Agrawal,
1992). mwaka B-D-glucopyranose’} naringenin®]
C-59 A salipurposide® +=& ZAAIATG
(The CCD. 2000).

Isosalipurposide(5), 4.4°,6™-trihydroxychalcone-
2’-0- 8 ~D-glucopyranoside

'H-NMR3 "*C-NMR ~HE#IA signale] +
€ B4 flavanoned C&ol /MEFHUA o9 89
47} olF2%E 1 Y& chalcone?] WA 3}
FEYS & F AT

Chalcone®} flavonoid ZE9 AFPY HAL
Shikimate pathway® %3%t9 ®HE9|Z cinnamic
acidoll Al acetate-malonate pathway7} H882
24 s e X5 el chalcone 330l
™, chalcone2 THA] flavanoneo 2 4t3}s 7= &
I 9o flavanoned chalconeod #UE F%
it (Markham, 1982).

'H-NMR 2#E&A & 8,049} 7.699] doublet
2 Ztz} o] A% e H-e 9 H-BE VRN JRho
Z}z} 15 5Hz2 A trans 4S ¢ & o C-e 9

C-8% 77t §126.213% 144.4424 (C-8'<)
carbonyl®¢] conjugation W&l C-87t AAHE
o2 olF® AHZHQ chalcone?] FeE UERAA
thHAgrawal, 1989 Harbone®} Mabry, 1982).

C-B'9) carbonyl® §194.7891A4 ‘iehgon o
A& C-2'90 glucose7t Ar=o] BEH carbonyl”]
Atole] AAF 93 HHrRzt AXNA HAF
< vebdt)(Agrawal, 1989).

'H-NMR ~¥Ego| N H-3'5 H-5'2 226 6.24
9} 6.01904 meta coupling Hol YEhta glon
C4'& FHoE g U727t ol & &+ lon
H-3'2 C-2'9 glycosylation®] 9oz H-5'Ru}
0.23 ppm 7t AAF ZeA vehta Qlvh £
C-2'. 43 6’2 z}Z} 162.12, 168.103%} 166.199A]
vehgton C-2'¢) 99X glucose’t AFB 22N
ok 4 ppm AE upfield2 °)BHALE & & St

3}3HE 5= salipurposided] AEA s wi-$- UM
A7} Q3= chalcone MRA FFEZ C-2°o B-
D-glucopyranose’t Z¥ isosalipurposide(4,4’,6'~
trihydroxychalcone-2'-0- 8 -D-glucopyranoside) &
T8 2759 HRowe,1989).

Aromadendrin-7-0O-8-D-glucopyranoside (6)
332 69 dglycone® NMR #| A& aromaden-
drin(Agrawal, 1989: Ham3 Bae, 1995)¢] 'H-
NMR# “C-NMR 2#Ed3} oj$ 418 FelE
e om AgkollX ofzte] xtolE UElWT
H-83 H-6& ztz} 66.213 6.18414 JEeldx
aromadendrin 2t} ¢F 0.3 ppm A%, C-8% C-6
Z}z} §97.429F 98.709014 JER o™ aromaden-
drin Bt Z+z} 1,13} 1.3 ppm AEH AR Fof
A yepgrh ' C-5, C-TH C9v 4z §
165.12, 167.66, 164.6424 C-72 1 ppm A= 1A}
A &o g olgH o C-58 C-9% Aozt gL
H C-102 6103.9022 aromadendrin®th= 3
ppm AE ARF o2 o]FHo| ekt
Glucose?} flavanone 2 flavanonol®j C-7¢l 2%
T A$ ipso B4 0.2~2 ppm AL 1A £o
2 o]FH 1 ortho Ba¥E WHE 0.2~2 ppm A=
Az o7 oD para BaAE dutyowm
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3.0~5.0 ppm A=} ARG Fog olFdy
(Agrawal: 1989).

T3 C4v 6199.78904 HAE BY F3 9o
C-5¢] #4718} C-49] carbonylZ|7} 42 8E o
F1 &S ¢ F A2 glucoses] NMR FZ#
82 B-D-glucopyranose?] eje} FLslA et
W&},

aeu 2 3jME 62 A-D-glucopyranose”} aroma-
dendrin® C-7° 2%¥ flavanonol @A 3E
¢l aromadendrin-7-O- 8-D-glucopyranoside®
ZE 2435 HThe CCD, 2000).

Taxifolin-7-O- 8 -D-glucopyranoside(7)

SIHE 79 aglycone taxifolin®ZA Harbone
7 Mabry(1982) ¥ Ham¥ Bae(1995)7} B xg
taxifolin®] 'H-NMR#} “C-NMR 2#E# 2] Bg ¥
CE AL 4% fAYHE BT T 9lom A%
< of7re) AolE Yehla ¢le™ aromadendrin-
7-0- B -D-glucopyranosides} ¢ #4138 #3S
B

'H-NMR 2#E#dA H-83 H-6& Z2zt §6.21
7 6.19904, C-87 C-62 zte}t §97.417 98.674
A Jebda, C-72 8167.67, C-102 §103.88¢4
A, 283 C-4% §199.70<014 H=2E Hgch

EZF §130.029014 C-1'¢] z18]m §116.34%
116.3991 4 Z+z} C-2'3} C-5'9] #aLe] vehlx
e =477 ARE -3 C-4'2 §146.70%%
147.589 4 £33 <l catechol BgHe] =& Jeh)
I glen taxifolin(Ishimaru 5. 1995)¢] #2543
7 FY3Hem glucose?] el A-D-gluco-
pyranose®} X349t}

a2 2 taxifolin®] C-79} A-D-glucopyranose
A5 wiFAakgE9l taxifolin-7-0- #-D-glucopy-
ranoside® 7-2&& A4S FYrHThe CCD, 2000).

Bo] o]g5e] &

=2
SURE 5% 3 2uiSe) £UE oE-E(TY)

2 F3% ¥ w53 44, E2EXE, dEo
HolE R 22 &8sl AP oj"otA)
HolE ¥ #84 B8 gl mghe F89 9
NehE-Ai EFAE Fl8vEst]  Sephadex
LH-20 Z¥aznEngyz SFES L3
TBA R 6% ZAtel Afdes 4E222 WEFIARE
MEIHVE dHEIE IAEA dEFY
g8ty T2 'H € PC-NMR 2HE3S £43n
AF EMo §AEE #ste AAEAY. o€
ofElo|EEY EHoME  flavonoid 8HHE<Q]
(+)-catechin, naringenin, salipurposide, aroma-
dendrin % isosalipurposide, FE&AEHo|M+=
flavonoid ®i@A &EE< aromadendrin-7-0-8-
D-glucopyrancside R taxifolin-7-O- 8-D-glucopy-
ranoside”} 242} @E]H A},
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