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Phenolic Compounds from the Bark of Salix gilgiana

Wan Kyunn, Whang, Young Soo Chang* and II Hyuk Kim?*

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea
*Narcotic Control Division, Bureau of Pharmaceutical Affairs, Ministry of Health and Welfare,
Chungang-Dong, Kwachun City, Kyunggi-Do 427-070, Korea

Abstract— For the investigation medicinal resources for Salix species, the studies were carried out
to evaluate the pharmaco-constituents in the bark of Salix gilgiana (Salicaceae) which have been
used as anti-inflammation, analgesic and diuretic agents in folk remedies in Korea. From aqueous
fraction of the MeOH extract, (+)-catechin(l), 1-O-p-coumaroyl glucoside(II), 1-O-feruloy! gluco-
side(III) and p-hydroxyacetophenone glucoside(IV) were isolated by column chromatographic se-
paration using Amberlite XAD-2, ODS-gel and Sephadex LH-20 and the structure of these com-
pounds were elucidated by physico-chemical evidence('H-NMR, “C-NMR, IR, EI-Mass and G.C.)

and by comparison with authentic samples.

Keywords [] Salix gilgiana Seem(Salicaceae), bark, (+)-catechin, 1-O-p-coumaroyl glucoside, 1-O-
feruloyl glucoside, p-hydroxyacetophenone glucoside
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X F72 9] Salix%e] AEATFE BW 1987
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lin-7-0-(6-0-E-cinnanmoyl)-B-D-glucopyranoside,
luteolin-7-0-(6-O-p-coumaroyl)glucoside, luteolin-
7-0-(6-O-feruloyl)glucoside 5-9] luteolin glycoside
5 ¥-2] B.ualgd o, = 1984y, 198213 ¢l = Nonaka»
¢} Nishimura S°] Salix triandra®l 71748 Y-
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71749 MeOHF%E2 H07}14-5 25 4
712} phenolic compound & ¥-2|38}g] L 7+ o] 3}8t
A 9 7171 FAE B3l o5 8EgES Com-
pound I((+)-catechin, CysH::0;), Compound I1(1-0-
p-coumaroy! glucoside, CisH1:0s), Compound III(1-
O-feruloyl glucoside, CisHx0,) = Compound IV(p-
hydroxyacetophenone glucoside, C,,H 002 #<l
FA4slg e o]% 31§EF 1-O-p-coumaroyl glu-
coside®} 1-O-feruloyl glucosidex= Salix gilgina ol A
-5 At

ey

AEME W 717]1-199423 44 7Y% He4ak o
el A ARete] &2, A-HE & AH3ed g
71712% Shimadzu IR-435, Shimadzu GC-14A,
Brucker AM-200('H-NMR, “C-NMR), Brucker AM-
500('H-NMR, ®C-NMR), GC-MS/MS-DS, TSQ-700
(EI-MS) 5°] o]&5ct

=& ¥ Fa2l-Axg 79 700gE& 2 MeOH=Z
33| WhE-F%3le] ehEEA17 MeOHA LS A4
t} o]A& Eol degA]A Et,OR BA§ & ZHE
vjo]- 24 4~2]9] Amberlite XAD-25 A}-8-3}e] F3t
A7) F HOel 4 MeOH72] 20%% F-8FA) 714 A
L&A 33t

Compound 12| H2|—Compound I1E 3§ ¥
2 N jbsEE F ODS-geldl &0 30%
MeOHE A} 4 chromatography3dlte] Fr.1#} Fr.
252 a3l Fr2E Sephadex LH-202.2 column
chromatography S 4 A](solvent, EtOH)3led Mg-
HCloll #4982 el Compound I(2 g)-& <
ek

Compound I:

mp 175~177C

IR: vk& cm ' 3390(0OH), 1606(C=C), 1539, 1480,
850(aromatic ring)

El-Mass(m/z): 290(M "), 272, 152, 139, 123

'H-NMR: DMSO-ds, Sppm

2.28~2.71(2H, m, H-4), 3.84(1H, m, H-3), 4.48(1H,
d, J=7.3 Hz, H-2), 5.70(1H, 4, J=18 Hz, H-6), 5.
89(1H, 4, J=1.8 Hz, H-8), 6.61(1H, d, ]=8.1 Hz, H-

5), 6.70(1H, d, ]=8.1 Hz, H-6), 6.72(1H, s, H-2),
8.85, 8.89, 8.98, 9.21(each 1H. s, phenotic OH) “C-
NMR: Table 13z
Compound I19] ©}2]—20% MeOH §&%3&
1/3%2 74558 & Ao wlajsted ozl 2wt
Abol AA-G oF3E F o]& MeOH=E 2] H A sto]
Compound II(3.89 g)-& <t}
Compound II:
mp. 225~226C
IR: vt cm !
3414(0H), 1710(CO), 1606(C=C), 1516, 981(aro-
matic ring), 1077(glycosidic O)
El-Mass(m/z): 326(M'), 164(M -glc), 147[M'-
(glc+OH)], 119[M " -(glc+ COOH)]
'"H-NMR: DMSO-ds, sppm
5.46(1H, d, J=7.8Hz, glc anomeric H),
6.40(1H, d, J=15.9Hz, H-B), 6.81(2H,
dd, J=6.9Hz, H-35), 756(2H, d, J=
69Hz, H-2,6), 7.60(1H, d, J=159Hz,
H-y, 10.06(1H, brs, phenolic OH)
BC-NMR: Table [ #x
Compound III 2 IV ©2]—Compound IIE o
A F 2 A4E AkEEHT $ ODS-geld &)
30% MeOHE A& <4} chromatography3}ted Fr.l
# Fr2=2 v} Fr1S ofbA] ODS-gel 2 Sephadex
LH-209] &} 20% MeOH % 10% MeOHZE *}4&
3lod FMe] HArAAel compound 11230 mg)}
compound V(130 mg)& <2<t}
Compound III:
mp. 222~223C
IR: v" em !
3390(0OH), 1720(CO), 1630, 1600(C=C), 1520,
850(aromatic ring), 1080(glycosidic O)
EI-Mass(m/z): 356(M*), 194(M"*-glc)
'H-NMR: DMSO-ds, 8ppm
3.88(3H, s, OCH,), 5.61(1H, d, ]=7.8 Hz, glc
anomeric H), 6.40(1H, d, J=15.8 Hz, H-B),
6.82(1H, d, J=8.2 Hz, H-5), 7.08(1H, dd, J=
1.8, 8.0 Hz, H-6), 7.17(1H, d, J=1.8 Hz, H-2),
7.72(1H, d, J=158 Hz, H-y)
BC-NMR: Table [3=
Compound IV:
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Dried Bark 700 g
extracted with hot MeOH
concentrated in vacuo
MeOH extract

suspended with H.O

filtrated with filter paper
H.,O layer

partitioned with ether

|
H,O layer

chromatographed with Amberlite XAD-2
with gradient solvent type H,O—»MeOH

| I I |

H,O 20% MeOH  40%MeOH 60%MeOH
concentrated in vacuo(1/3)
left at low temp.
l |
filtrate filter cake
recrystallized with MeOH
Compound I1(3.89 g)
chromatographed with ODS column(solvent 30% MeOH)
l |
Fr.1 Fr.2

chromatographed with
ODS-column(20% MeOH)

chromatographed with
Sephadex LH-20 column(20% MeOH, 10% MeOH))

I |
Compound III Compound IV

(230 mg) (130 mg)

Ether layer

chromatographed with
Sephadex LH-20 column(EtOH)
Compound 1(2 g)

Scheme 1—The extraction and isolation of compound I-IV from the bark Salix gilgiana

mp. 198~199C

IR: v¥%em
3390(0OH), 1680(C=0), 1608, 1590, 1510(C
=C), 1090, 1040(glycosidic O), 1516, 860
(aromatic ring),

El-Mass(m/z): 298(M ), 136(M" -glc)

glc anomeric H), 7.19(2H, d, ] =9.0 Hz,
H-3,5), 7.99(2H, d, J=9.0 Hz, H-2,6)
“C-NMR: Table [%3x

4z o n@

'H-NMR: DMSO-d,, ppm
2.58(3H, s, CHy), 5.07(1H, d, J=7.6 Hz,

Vol. 39, No. 2, 1995

Compound I—Compound [-& Mg-HCIur-g-ol] <
Aol IR spectrumell 4] 3390(0OH), 1606(C=0C),



196 s -

z}Fod

o o

A
s

d
j]

s

Table I1—"C-NMR spectrum data of Compounds I-IV(50, 125 MHz)

Compound [ Compound 1I Compound III* Compound IV*
C-1 1249 127.6 1326
C-2 81.3 1304 112.0 131.8
C-3 66.6 115.7 150.9 117.3
C-4 28.1 160.0 1494 163.0
C-5 156.4 115.7 116.9 117.3
C-6 954 130.4 1244 131.8
C-7 155.6
C-8 94.1
C-9 155.7
C-10 99.3
C-1 130.9
c-2 114.8
C-3 145.1
C-4 145.1
C-5 1154
C-6 118.7
—OCH; 56.5
-~ CH=CH-COO 1459 147.3
—CH=CH-COO 1135 114.8
—CH=CH-C00 1653 167.8
—COCH; 200.3
—COCH;, 26.6
Glc-1 94.1 95.8 1014
2 724 73.9 74.7
3 779 78.7 78.1
4 69.4 71.1 712
5 76.4 78.0 78.1
6 60.7 624 62.3
Solvent: DMSO-d,
*CD,0D

1539, 1480 % 850(aromatic ring)cm ‘o4 73+ &F
FHE vellle 7o g Hol flavonoidA HEZ
FAsr)

EIMS spectrumel| 4 m/z 2902] molecular ion
peakE A& 4 olodx, =k 272, 152, 139 ¥
12391 4] fragment ion peaks #&& 5 glojA] ca-
techinfr=d & & & AUsch

%+# 'H-NMR spectrumel| 4} H-5, H-6'7} 86.61 %
6.70 ppmel| 4 coupling constant J=8.1 HzZA] or-
tho coupling3li. ¢la7, H-2'&= 8§6.72 ppmel 4] sing-
let2 #5571 gk gHH 85.70 Y 5.89 ppmel] A
coupling constant J=1.8 HzZ 4} H-65} H-8¢ 7}l
& signal& 5% 7 U I 82.28~2.71 ppm

ol A H-49) signal- S multiplet 24 #2d 4= 92l
©m §3.84 ppmel| 41 H-39] signal-2- multiplet@ L
2] & 4.48 ppmell X J=7.8 HzZ 4] doublet® cou-
pling&t3 9lo] (+)-catechin g 5 slsdch

&k# BC-NMR spectrumel| 4] carbon signale] 15
ol &3] C-27}F 6813 ppm.oZ 2R o 2 o] E
§ro 84 (+)-catechinyl-& R sl 53 gk

o] 48] 7|71 ¢ A FH e vl ¥ HEe
B 8418 £35}ed Compound [& (+ )-catechin®. &
alslgict.
Compound II—Compound II+= IR spectrumol] 4]
3414(0H), 1710(C=0), 1606(C=C), 1516, 1480,
981(aromatic ring) % 1077(glycosidic O)em 'of} A

0l o =
e 4

J‘_?‘_‘,
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73§ E el o2 Mol phenolic acid
glycoside# 3}3}& 5 FA3lgdch

EIMS spectrumell 4] m/z 3262 molecular ion
peak T ¥AE 7 QUL m/z 1640l 4] 68Ivde] &
25 fragment ion peak®} = OH7} &zt=l m/z
147¢] fragment ion peakS A& £ glojr] ¥}
gFo] 1642l Mol 68bFo] H3tx|o] gl shihE
A& FAE 7 Uk
F#H 'H-NMR spectrumel] 4] anomeric proton®]
5.46 ppmeoll 4 coupling constant J=7.8 HzZ 4] %
Ao g olFdtar 9lo] wo] ester AF3HE

il H-2 % H-67} 87.56 ppmell 4] coupling co-
nstant J=89Hz& 4] couplingdt 5-Alel] H-3 =
H-57} 86.81 ppmell 4] coupling constant J=8.9 Hz
24 couplingdtir ¢lel aromatic protono] A&
A= S o F Ul ob&# 86.40 ppmzt
7.60 ppmel| 4] coupling constant J=159 HzZ 3

= 7o g Hol 7}7he) proton-2 trans configura-
tion3r2 FH& 4 qlo] o] s§Ee] phenylpropa
noid#| & p-coumaric acid®] carboxyl7]el| who] 74
g=lo] A5E A5 F sl

gk “C-NMR spectrumel| & B2 carbon si-
gnale] 970037 53] carboxyl®] carbone] $165.3
ppmo & Ao & o] 3T 91T & C-47} 8160.0
ppm o2 A A=A o 7 o)Eatar glo] ¢l9] 33HEo]
p-coumaroylglucose )& ==&l F31 Qlct

e v B ge] FRE A1 At
el g MA|ste] o B TLCoF GCR 18w

v} 5= 'H-NMR, "C-NMR 5 #% 771888 &
sl 2}7} glucose 9} p-coumaric acid-g- 2l sl
=

ool 7|71 Ao} FavHte] wlw B-AE
3} Compound II§ 1-p-coumaroyl glucoside 2
stal 54 lslct.

r°"

ol/’\

Compound 11— Compound III+= IR spectrumel]
4] 3390(0OH), 1720(C=0), 1600(C=C), 1520, 850
(aromatic ring) % 1077(glycosidic O)cm 'of] 4] 7}%+
FrE vheldls= 7l o2 Bl compound I12} 7o)
phenolic acid glycoside? 3}3H&E-2 F#3tqict

EIMS spectrumell 4] m/z 3562] molecular ion
peakd I 5 993 m/z 19404 68ldo] &
2+%] fragment ion peak-& 33 4= glof 4] H2}eko]

Vol. 39, No. 2, 1995

16491 wdtol 68trde] Ag=Ele] lve 3HHEYS
FA% 5 9ldch

gk#H 'H-NMR spectrumell 4] anomeric protone]
5.61 ppmell 4 coupling constant J=7.8 Hz&4] #
2t oz o] F3kal glo] go ester HIFE o 7
313, H-59F H-6°] ztzt doublet(J=8.2 Hz)
double doublet(J=1.8, 80 Hz)Z ortho coupling3}iz
A = H-2+ H-63} doublet(J=1.8 Hz) £.4] meta
couplingdH& o 4 Uil 3] §3.88ppm2| sing-
let+= 3HZ 4} methoxyl7]ell 7]el&}+= signal)-& <!
T 2lo] o] 3}g1E-o] feruloyl glycosided) S o) 7 &
T ddar oF-g2 86.40 ppmt 7.72 pmeil A1 coup-
ling constant J=15.8 Hz2 #&E%+= 7103 Hol
7+7+9] proton Z2XE 5
qle] o} #31E-o] phenylpropanoid#) % ferulic acid
] carboxyl7]el| o] Agtsle] Ql&& A& 5 ol
st

g “C-NMR spectrumell = 8] 34-2] carbon si
gnale] 1070e]s1 £3] carboxyl®l carbonel §167.8
ppm o g WAk e & o] F3la gl &k C-4 % C-37}
5149.42F 8150.90 ppm2. 24 Aoz o] %-&laL
alc}t. 3] methoxyl signale] §56.5 ppmell 4] 1}e}
vhe 7o g "ol 2]9] 31gHEe] 1-O-feruloyl glu-
coside)-& | F1 ok

123 aglycone E o] FHE HAYE7] &4
W E AAEe] o BE& TLCe GCE 1
glx ¥ 'H-NMR, "C-NMR 5 75 7|7|&
A& %3}ko] glucose?} ferulic acid 2 #lsloic)

o) 8] 77| M AT} FHMVAe] v B oS
%3lo] Compound III&
ghel5- A sksdch

Compound IV—Compound IV+ IR spectrumell
*] 3390(0H), 1680(C=0), 1608, 1580, 1510(C=C),
1516, 860(aromatic ring), 1090 ¥ 1040(glycosidic
O)em ‘ell A 74gt FFdlE velds Zo® Ho}
phenolic acid glycoside#] 3}3+&-2 FAstqict

EIMS spectrumol| 4] m/z 2982] molecular ion
peak & A T AU m/z 13604 68lFe] &
2h5l fragment ion peak& HAE 5= 9lo] 4] R} ko]
136¢) wv]udiof 6elv}o] Z3t=lof 2l+= phenol] 3}
FENE FHE ¢ ok

&3 '"H-NMR spectrumel] 4 anomeric protone]

#2,

trans configuration@-% 3

1-O-feruloyl glucoside 2
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Compound I

C-0-B-D-Glc

OCH
OH

Compound [I1

5.07 ppmel] 4 coupling constant J=7.6 HzZ4 1
Ao g o] 3kl gle] wo] etherAdgHE & +
el xz, H-2 2 H-67} 87.99 ppmoll 4] coupling co-
nstant J=9.0 Hz2 4} coupling3}il %A]e H-3&= %
H-57} 87.19 ppmoll 4 coupling constant J=9.0 Hz
Z 4] couplingd}l 9leo] aromatic protono] A& tij
AR 9SS 4 F U oF2-2] d2.53 ppmel] A
CH,ol| 713l3l= 3H7} singlet2 EE 7 Qo] of
p-hydroxyacetophenone-fr = #| o] o] ZAgtslo] 9]
+& 95 T ALk

%+ ®C-NMR spectrumel] = v13-2] carbon si-
gnale] 87)¢] i1 £3) CO2 carbone] 8200.3 pmo. &
A aate g o)Eslw 9l C-47} §164.0 ppm2& A
Ao g o] E3ta 9lr}. & methyl carbon signal
°] 526.6 ppmoll X HAEE= ZOR Wol 919 3}
Eo] p-hydroxyacetophenone glucosidey)-& HH+H3d
3 et

g wiy gl o] FRE A 918 4t

Il
C-0-B-D-Gle

OH

Compound I1

C—CH,

O—p-D-Gle

Compound 1V

7l & A AlEbe] B S TLC R GCe 12]a

v|¥-= 'H-NMR, "C-NMR & 7Zt& 77134 & §
glod glucose?} p-hydroxyacetophenone 2. }2]5#

3kt
o]l 717184 Azel Fa¥rte] mlw BAE
%3] Compound IVE p-hydroxyacetophenone

glucoside 2 2}l Z A slelc},

z =

s Z7[7 2] MeOHFEE9 HO784=2
€] 471 €] phenolic compound& #2]8}o] 7zt o]
stsbx 9l Ayt 7]7] & 4(IR, NMR, MS, GO)-& %
3lo] Compound 18 (+)-catechin(C,;H,,0:) %, Co-
mpound II+ 1-O-p-coumaroylglucoside(C,sHxOx)
2, Compound IlI= 1-O-feruloyl glucoside(C,sH»0s)
2 28] 3 Compound IV p-hydroxyacetophenone
glucoside(C,H:0n) 2 F-AH3teion] o5 33
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& 1-O-p-coumaroyl glucoside ¥ 1-O-feruloyl glu-
coside 2F& Salix gilginaol* & 2=}

AL o

WSS 7hdste] FAl A3dste &3paed
Al A=Y
= #
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