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Flavonoid Acetylated Glucosides of the Needles
of Pinus densiflora*'
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ABSTRACT

The needles of Pinus densiflora, grown in the campus of Kangwon National University were collected,
extracted with acetone-H,O (7:3, v/v) and freeze dried to give 104 g of ethylacetate soluble powder. A
portion of the freeze dried powder was chromatographed on a Sephadex LH-20 column using a series of
aqueous methanol and ethanol, and ethanol-hexane mixture as eluents. The extractives contained a large
amount of flavan compounds in addition to a small amount of flavonoid derivatives such as kaempferol-
3-O-glucopyranoside, and quercetin-3-O<{6"O-acetyl)glucopyranoside which has not been isolated from
this species yet. Some spectrometric analyses such as NMR and FAB-MS were performed to identify the
structures of the isolated flavonoid derivatives.
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A3 FB-2322211914 kaempferol-3-O-glucopyr-
anoside( I )(37 mg)S IYUT FB-2322213114
quercetin-3-0-(6"-O-acetyl)-glucopyranoside(II)(
39.6 mg)E A& F AU

2.4 3tgtEel 7z €3

Ed SigrEe dEloRE sl st A
E292 uE a2otE I I(TLC)E AHE-3IH L
W dRule ol A W HFEY o|FA=
Z 384 olFy RE Tt
AMNLZ f-butanol-RAHE(3:1:1, v/v/v)& A}
£33 o] AL solvent AR dNoH 6% EAE
solvent B2 &t %8 UV FZ(ENF-240C, 254
nm % 365 nm) 3t A AL ufel ARAIZ TLC &
& #EsA FgEY EAE Ao At
< BZS 98 vanillin-HCIE3S Sz 2 A}
4319,

delg AFPEEY F2EAES 98t Brucker
400 MHz NMR spectrometer® AH8-3te} 'H-NMR
3 “C-NMRE Z43¢1 B4 4v|2% methanol-
& ARSIt EEE SREY BEAES
MicromassAe]l Autospec M363 FHEA 71715 A}
£3t] positive FAB-MS 2HEZ o2 315},

241 88EE1

Rr: 0.66(solvent A) 2 0.20(solvent B)

FAB-MS : (M+H)" m/z 449

'"H-NMR(400 MHz, &, MeOH-ds) : 8.04(2H,
d, J=8.84 Hz, H-2', 6), 6.88(2H, d, J=8.61 Hz,
H-3", 5, 6.37(1H, s, H-8), 6.18(1H, s, H-6).
5.23(1H, d, J=7.21 Hz, H-1"), 3.2~4.0(5H, m.
H-2, 3, 4, 5, 6).

“C-NMR(100.6 MHz, &, MeOH-ds) : 179.8
(C-4), 166.6(C-7), 163.4(C-5). 161.9(C-4), 159.4
(C-9), 158.8(C-2), 135.8(C-3), 132,6(C-2". 6,
123.1(C-1").  116.4(C-3"), 106.0(C-10), 1045
(C-17), 100.3(C-6), 95.2(C-8). 78.7(C-3", 5",
76.1(C-2"), T1.7(C-4"). 63.0(C-6").

2.4.2 &l

B : 0.59(solvent A) & 0.17(solvent B).

FAB-MS : (M+H)" m/z 507

'H-NMR (400 MHz, 3, MeOH-di) : 7.61(1H,
s, B-2), 7.58(1H, dd, J=1.81 Hz and J=8.49
Hz. H-6'), 6.83(1H, d, J=8.36 Hz, H-5), 6.37
(1H, s. H-6), 6.18(1H, s, H-8), 5.13(1H. d. J=
7.41 Hz, H-1"), 3.30~4.205H, m, H-?", ¥, ¢,
5, 6"), 1.84(3H, s, H-OAc).

BC-NMR(100.6 MHz, &, MeOH-ds) : 179.3
(C-4), 172.7(0Ac. C=0), 166.5(C-7), 162.9(C-5),
159.3(C-9), 158.4(C-2), 149.8(C-4"), 145.9(C-3),
135.4(C-3), 123.4(C-1), 123.1(C-6"), 117.4
(C-5"), 115.8(C-2), 105.4(C-10), 104.5(C-1),
100.0(C-6), 94.9(C-8), T7.9(C-5"), 75.6(C-3",
75.5(C-2"), 71.3(C-4"), 64.3(C-6"), 20.5(C-OAc).

RE1 : Ri=H, R:=CH:0H
Kaempferol-3-O-glucopyranoside

SFE : Ri=0H, R:=CH0Ac
Quercetin-3-0-(6"-O-acetyl)-glucopyranoside
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E3], dgdd u AY AFEE FAA flavaniF
(+)-catechin®} (+)-gallocatechin® Tl 2 gl
go] o]Eo] F83§ £9 F2AHEYE ¢ F U

3.1 eI

o] FEL UVHE slolMe ZdMoz AFHIY
3 A A =FMo 2 HkE-E sgon o
w RgkS 0.66(solvent A), 0.20(solvent B)oIATH

'H-NMR2#EZ¢)| A 6.18 ppm¥} 6.37 ppme F
789] doublet signale phloroglucinol A%e] H-67
H-8¢] A# 3 peakE YehHi 91e™ 5.23 ppm
©] doublet signal® C¥e C-3% AFstn e
glucose®) H-1"9) peak’} downfield¥l] Holi 3l
3 3.2~4.0 ppme] &% signal glucose) H-2',
3, 4. 5, 69 AFHQA peakE YEH Ut
(Agrawal, 1992: Simon et al., 1993). ¥, 8.04
ppm¥ 6.88 ppme F 709} signalS B#2| H-2, 6
7} H-3', 5'9] peakE JehlE ROEA o] B
el H-4' 91X & AY F2717F A 3l
A A gAFGE 728 e RS ¢ T e
AEgozT & /M peak’t F MY FaE e

£ AL 4 5 9vHAllais et al., 1994: Simon et
al., 1993).

BO-NMRAHEHA 132.6 ppm¥} 116.4 ppmel
A B2 Ul HE -2, 6’3 C-3', 5’9 signal©)
vehta glen o]FdEE 3tal e flavone &
o] C-29% (-39} signale Z+7} 158.8 ppm¥t 135.8
ppmol A ZA downfield Fo] Yeh}a 91tk C-4
9}x]9] carbonyl”]] signal flavanone®t} 10
ppm AE upfield® 179.8 ppmolA vehti ¢lx
60~80 ppmAteldl glucosed] BAEo] Ve
o 104.5 ppmoll A glucose®] C-1"°] downfield=
o] Jehtz Uti(Harborne, 1994; Agrawal,
1992). E3], C-27} 71&9] kaempferol®] 1R KT}
12 ppm A= downfield®l® C-47F 4 ppm A=
downfield® Ro2A C-391A0 glucose”t %<&
3 doE AL & F AUAMrHAgrawal, 1989:
Allais et al., 1994: Harborne, 1982; Simon et al.,
1993). =& A% C-63 C-89 signalo]l Azt

100.3 ppm@ 95.2 ppmol A AHH< peakE EF
Wz glen OHZI7F Agse U&= C-7, 9. 49
signale] Z+Z} 166.5 ppm, 163.4 ppm, 161.9 ppmol
A Jehta glok(Agrawal, 1989 Harborne, 1975:
Harborne, 1982). wetA 47)3 NMRa& Ed=Z
o] BFEE kaempferol-3-O-glucopyranoside® T
22 AR o FAB-MSE )&% EXg 74
AE (M+H)'7 m/z 44984 o] g ¥xF
4480 F 9] S22Vt AFE FE9 YA,

w5 9ol AFe 'H-NMR data 2 °C-NMR
data® 7)=9] kaempferol-3-O-glucopyranoside]
data®} €28tz 9ti(Agrawal, 1989: Harborne,
1975: Harborne, 1982).

3.2 3grE

o] ZFEL TLCAIAN 22 Bolx WA
de 9% =3FIAE Jehlglon R 0.59
(solvent A), 0.17(solvent B)°]3itt,

'H-NMR 2#|EZo| A B&e] H-2'7} 7.61 ppmol
A} singlet signal® Jeh}tz 9129 7.68 ppmolA
H-6'9) signalo] H-2'3} H-5'¢9] 9322 double
doubleto2 vFEREO™ coupling constantghe Zt
7} 1.81Hz¢} 8.49HzolAtHChosson et al., 1998:
Simon et al., 1993), =& H-5'& H-6'79 |2
2 6.83 ppmolA doubleto.2 Vel 9lom BE
o] catecholFElE 31 Yrke A & F AN
A%e] H-67 H-8& #7+ 6.37 ppm} 6.18 ppmol
A phloroglucinol @ ele] AP peakE Holxn
9le 6.83 ppmol A C-33% A% glucose®] H-1"
o] downfield=lo]l UehT 912 3.30~4.20 ppmel
A glucose?) UMA H-2", ', 4", 5", 6" signal&
o] &% peak® vehtx Ut} 1283 glucose®)
-6 2ol Y+ acetyl?]9 protone] 1.84ppm
oAl HPHQ peakE Holi NUrh(Agrawal, 1992
Chosson et al., 1998).

BO-NMRelA B2} OHZI7E A%Eol & C-3
3 C-4'¢] signalel 145.9 ppm¥} 149.8 ppmolA 1
etz 9z -2, 5, 6’9 signalol ZZt 115.8
ppm, 117.4 ppm, 123.1 ppmolA 22+ Jehda gl
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= Ao Holx BEol catechol FENYL & = 3
2Ath(Agrawal, 1989: Harborne, 1982: D’Agostino
et al., 1992). °IF AgE 3 U+ C-29 C-39]
signal-2 158.4 ppm3} 135.4 ppmolA downfield=
of Jehta glew carbonyl®a9! C-4% 179.3
ppmol A A& A peakE Kolx &, C-271 7]
Z¢] quercetin® ZART} 11 ppm BE downfield
HA1 C-4 92 4 ppm F%E downfield= o] vER}
i RE AeZA glucose?t C-39) AFH e
AL & + AUAHChosson et al., 1998: Simon et
al., 1993). 33, glucosed C-12 C#&< C-3% 2
e & 7] diiel 104.5 ppmelA downfield=
o} yehta glem U=z glucose?] C-2", 3", 4",
5", 69| signale Zz} 75.5, 75.6, 71.3, 71.9, 64.3
ppmell A} UERY 3 glth(Agrawal, 1992; Harborne,
1982: Harborne, 1994). E=& acetyl7)¢ carbonyl
g2 methyl7le] gie 242 172.7 ppm# 20.5
ppmell Al AEHQ peakE VER 1 glom 53,
71&9] quercetin-3-O-glucosides} Hlw3] & o,
glucose®] C-6"°} 3 ppm = downfield= ] VERL
= Ao acetyl”]7} C-6'2A%EH e A& &
%= .9)9icH(Harborne, 1982: Agrawal, 1989; Simon
et al., 1993). OH717} A= o] A+ C-58 C-79)
Z}z} 162.9 ppm¥ 166.5 ppmolA el zm 9lxm
C-63} C-8¢] 100.0 ppm¥ 94.9 ppmellA viejr}ar
g RAezH Ago] phloroglucinol B8lE 3tz 9l
= AL 4 5 Jded o]E NMR datad FFsto
o] I}FEL quercetin-3-0-(6"-0-acetyl)-gluco-
pyranoside® T3& ZAA3IHtHAgrawal, 1989:
D’Agostino et al., 1992: Harborne, 1994). FAB-
MSel 9% EAF EAE (M+H) gkol m/z 5072
A o] sHEEe] B 5063 YXstn glen 4
& NMR#S rhododendron ferrugineum %A
Chossonsoll 98 R g v} AT quercetin-3-O-
(6™-O-acetyl)-glucopyranoside®] NMR data$} 93|
33 et

4. 4 E

29 %239 ethylacetate 7FH&¥-8 sephadex

LH-20 columne2 &3t flavanFg (+)-
catechin® (+)-gallocatechin® & 3o
flavonolglycoside$l kaempferol-3-O-glucopyrano-
side®} quercetin-3-0-(6"-O-acetyl)-gluco-pyrano-
side® sttt HLol quercetin-3-0-(6-O-
acetyl)-glucopyranoside™ A &71x AZ3e B2
HNgdA 2ug H e AQre e aE{
Qo] &R U Aol o} Had vt gl
£ gl
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