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Extractives from Pollen!
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3} S 98%<] EtOHZ F%&3}3 hexane, CH,Cl, FtOAc, 128]l1 H,084 o2 B ysld 43
Z ANZt. 3 FAM EtOAc 23& Sephadex LH2002 233 Zddr MeOHS}
EtOH-hexane& & -& &ej&ul2 2183l AdasrleagduE HASAY. @2 3gEEL
TLCEZ #RIg ¥ NMREHEHS A143lo Y 7x749& 392 FABMSEHN ExFS &
ARt F2 quercetin3-O-f-D-glucopyranoside®} kaempferol-3-O-p-D-rutinosidezr-2 flavonol =&
3} flavanonolA] #3HE<] aromadendrin-5-methyl ether, Z12]3 acid 33HE4) p-methoxybenzoic acid
7} e ¥oz v Hh

ABSTRACT

2kg of pollen extracted with EtOH(98%), concentrated, and fractionated with a series of
hexane, CHxCl,, EtOAc and HO on a separatory funnel. Each fraction was freeze dried to
give dark-brown powder and EtOAc soluble portion of the powder was chromatographed on
a Sephadex LH-20 column using a series of aqueous methanol as eluents. Spectrometric
analysis such as NMR and FAB-MS including TLC were performed to characterize the structures
of isolated compounds.

Pollen contained a small amount of flavonol derivatives such as quercetin-3-O-§
-D-glucopyranoside and kaempferol-3-O-f-D-rutinoside in addition to a small amount of
flavanonol compound such as aromadendrin-5-methyl ether and acid compound such as
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B2({t¥, Pollen) E2}2 &9 $£29 ¥
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BEda fdojA E239 EtOAcEH #§
o25e SFPEL <, FAT] A% @
B9 ZYaznEIdags AAIHALY
ZAEA2E Sephadex LH20& Alg-3ti1 £
g]47e MeOH 4845 A3t Z@ge
Z5E "ojAe &% L fraction collector(
Gilson FC 204)E |88l eaxoz Ay
Fol Bton FEag EF UL M=
o2 WEg 2ulE 1) 9 (Thin Layer Chroma-
tography)& o &3t HAQTh BAEWZ
6% AcOH(solvent A)3} t-BuOH-HOAc-H,O(3:
1:1, v/v/v, solvent B)& Al&35 e TLCA
o AAE 3}FEL UVHZ(ENF-2400)2 o
F3 951, vanillin-HCL-EtOH £994& A
TLC %ol BR8] TAHE 432 A
. =3 gEaPEe] =& #Ad) Y&
o] solvent A9} solvent BE £xjF oz wxzt
st AEe 239l w3 sEviEagnEg
AA AT B9, 23 = JAE] Hrie
Afole AEAYES dAlstd FASH.

EtOAcE4 E8E 801lg & faLHd F
st MeOH-H,0(11, v/v)& &2 8v2 &
o 12} B2 & AANEY 619 REer R
stgen] WHEZ E713i9th. 4 124 &
< WHE-1 615g, WHE-2 0.50g, WHE-3
0.46g, WHE-4 0.07g WHE-5 0.13g, WHE-6
0.05g o)ReH, o] FolA WHE-6S NMR 2
Hexdg #A4% 27 3I¥8E Yquercetin3-O-f
-D-glucopyrancside)g& & % Uik WX
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WHE3& MeOH-H;0(1:3, 15, v/v)& &uj=
AHgEte] A4 FHAzrlEaHE A
Alg A3} WHE-331914 3}3E 2(kaempferol
-3-p-D-rutinoside 74.8mg)E 4L F UYL,
WHE-4E& MeOH-H,O(1:5, v/v)& Zol& 33
oA dFol A= AAFYE At 3
Ag A7 23S 3(aromadendrin-5-methyl eth-
er 14mg)& A& F UAh =, WHESE M-
eOH-H,O(1:3, v/v)e2 ol HAoA g4
Aol A= AZFUE Mg AAY
23 IE 1(quercetin-3-O-p-D-glucopyrancside
668mg)E €< 4 AUk W, WHE-RE
MeOH-H,O(1:5, v/v)& &2 Algstd A=
2ol g & HAAE A7 WHE32190A 3}
& 4(p-hydroxybenzoic acid 12.3mg)E 4
1, WHE-323%} A 3}§E 2(kaempferol-3-4-D-
rutinoside 553mg)& 4L 4 UUch

24 }{PE] = A4

g2ld AYEEY F2EFL Fddn
FTEAY A G 400MHz NMR spectrophot-
ometer(Brucker ADVANCE DPX)& A}-£3}<
'H-NMR# PCNMRE ZAsQz E48)
2& CDOD9} DMSOE A}&-3lgct. Ead
BAE FAF ¥4 Mass Spectrophotom-
eter(VG70-VSEQ)E o]-&3l9 FAB-MSEA &
AAl3H

25 #9149 stge

£ AdgdA 2dd ZAFEEY 3EF o
F#(R), NMR Data ¥ EAFL gLn 2
.

251 3E 1 : quercetin-3-0-f-D-glucopyranoside
Ry : 0.60(solvent A), 0.19(solvent B).
FAB-MS : [M+H]" m/z 465.
'H-NMR(400Mk, 5, CD;OD) : 3.22~3.75(5H,
m H2"3"4"5",6"), 5.25(1H, d, J=7.3Hz,

H-1"), 621(1H, d, J=1.9Hz, H-6), 6.40(1H, 4,
J=2.0Hz, H-8), 6.90(1H, d, J=8.4Hz, H-5),
759(1H, dd, J=2.1Hz, 8.46Hz, H-6'), 7.72(1H, 4,
J=2.0Hz, H-2)).

PC-NMR(100Mz, 5, CD;OD) : 62.55(C-6"),
7121(C4 "), 75.74(C-2 "), 78.12(C-5 "), 78.39(
C-37), 94.75(C-8), 99.92(C-6), 104.34(C-1 "), 1
05.70(C-10), 116.03(C-2), 117.59(C-5'), 123.07(C
-6'), 123.24(C-1'), 135.62(C-3), 145.91(C-3'), 149.
87(C4’), 158.46(C-9), 159.04(C-2), 163.03(C-5), 1
66.01(C-7), 179.49(C-4).

252 3}§HE- 2 : kaempferol-3-O--D-rutinoside
Ry : 0.69(solvent A), 0.61(solvent B).
FAB-MS : [M+H]" m/z 595.
'H-NMR(400Mk, 6 CD;OD) : 0.86(3H, d,
J=6.2Hz, H-Me(tham)), 3.71~391(9H, m, H-
2"3"4"5"6"2" 3747 5"), 513(1H, b
rs, H-1"), 5.64(1H, d, J=7.4Hz, H-1"), 6.07(1
H, d, J=19Hz, H-6), 6.27(1H, d, J=2.0Hz, H-8),
6.79(2H, d, J=8.7Hz, H-3'5'), 7.94(2H, d, ]=88
Hz, H-2',6').
BC-NMR(100M, §, CD;OD) : 16.53(C-Me), 61
61(C-6 "), 68.91(C5"), 70.80(C-3 "), 71.27(C-
27), 71.38(C4"), 73.02(C4"), 77.35(C-2"),
77.92(C-5 "), 79.01(C-3 "), 93.55(C-8), 98.67(C-
6), 99.25(C-177), 101.60(C-1"), 104.96(C-10),
115.08(C-3',5), 122.11(C-1°), 131.10(C-2',6"), 13
3.42(C-3), 157.39(C-2), 157.49(C-9), 160.29(C-4')
, 162.17(C-5), 164.62(C-7), 178.37(C-4).

253 3{HE 3 : aromadendrin-5-methyl ether
R; : 0.80(solvent A), 0.35(solvent B).
FAB-MS : [M+H]" m/z 303.
'H-NMR(400Mk, §, DMSO) : 3.82(3H, s, H-O
Me), 4.36(1H, d, J=11.3Hz, H-3), 4.99(1H, d, |=
11.2Hz, H-2), 5.98(1H, br s, H-6), 6.14(1H, br
s, H-8), 6.83(2H, d, J=8.1Hz, H-3',5), 7.35(2H,
d, J=8.1Hz, H-2',6').

3C.NMR(100Mz, 5, DMSO) : 56.56(C-OMe),
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7330(C-3), 78.16(C-2), 94.19(C-8), 96.31(C-6),
103.30(C-10), 115.72(C-3',5), 130.17(C-2,6'), 13
1.74(C-1), 158.48(C-4’), 162.96(C-9), 164.59(C-

5), 165.59(C-7), 190.82(C-4).

254 3% E 4 : pmethoxybenzoic aicd
Ry : 0.75(solvent A), 0.36(solvent B).
FAB-MS : [M+H]" m/z 153.
'H-NMR(400Mz, 6, CD;OD) : 3.87(3H, br s,
H-OMe), 6.76(2H, d, J=8.3Hz, H-3,5), 7.85(2H,
d, J=8.5Hz, H-2,6).
BC-NMR(100Mz, 6, CD;OD) : 56.35(C-OMe),
115.61(C-3,5), 124.63(C-1), 132.65(C-2,6), 161.96
(C-4), 173.51(C-6).

Z3 % 13

379 odolMHESAY §§ 8011ge
Sephadex LH-20& A}&-3ldd d43Qd 2y
AZvEIYNE AAEA d A9 SFES
Eadlges ol FFYEL 2D-TLCE o]&
3l 9 £ ARE HAF F NMR ¥
FAB-MS®E Mo g 11 TXE AARsIH

31 3E 1{quercetin-3-O-F-D-glucopyranoside)

3E 1& WY HQ flavonolfFEH 2 A
aglycono] quercetin® @ C-39] $| X gluc-
ose7} AYA Fejo) wiFA sgEo|t}h. TLC
Aol 38a o]F 3 Re 0.60(solvent A),
0.19(solvent B)Z u}e}ytch

'H-NMR  spectrumo| A} 7.72(d, J=2.0Hz),
7.59(dd, J=2.1, 8.4Hz) £ 6.90(d, J=8.4Hz)ppm<]
H3Ee YA flavonolel catechol BEhe
HeYE& 2oFp, 6407} 621ppme meta
coupling® ¥ =2 E-L flavonole] phloroglucin-

ol AZ13 9] H-8% H-69-& H&3] vehio
(&, 2000; Oleszek et al., 2002). 3 X)) 2
&3l e glucosed] H-1"& 525ppmo g
downfield=}o] doublet peak® YE}}T 9o
o Jgto] 7.38Hz2 A D FeiPE & 4 AL,
glucose®] U™ A peakE-L 3.22~3.75ppmol
A Yelya ch(Agrawal, 1992; Oleszek et
al., 2002).

&g PCNMR spectrumolA] 179.49ppm-&
flavonol®] carbonyl& HoFu, Age C73
C5& Ztzt 166.01ppm3} 163.03ppmell A 1}E}
Ui C63 C-8& 99.92ppm3I 94.75ppmoi A
H3ag Jez e olAe AFPHQY
phloroglucinol A#& RoFE  HokE,
2000; Oleszek et al., 2002; Agrawal, 1989). C-
29 C3& OFAYEL i U7l wWE
159.04ppm3}t 135.62ppmel A M2 E Yehin
Aew, o]AL 32000)°) H g quercetin®
ot ztzt 11ppm3} 2ppmA % downfield® A
o2 Ro} glucose?} C-3 9]xlo] A=
=2 Yehlle FA0lth BEA 4717 E
#50] Qe C¥9 C4'= 145913} 149.87pp
mol A, £A717F AREHA @& C256E
4+ 116.03ppm, 117.59ppm, 123.07ppmoi| Al
peakE HAFE3 1o catechol BEe] e
& Yelia k@, 2000). C-3¢] A= o}
1= glucose?] C-1"g 104.34ppmel A downf-
jeld=jo} EN}R Uolx] BAEL 60~T0pp
mEZd A glucoseRAES AP HaE
Ve 22 lth(Agrawal, 1992; Harborne, 1994
; Oleszek et al, 2002). FAB-MS 2~HEJHS
Bxpek [M+H] 7} 4652 4 o] 3589 Ex
4649t A &3] JA s Ut

3.2 FHPE 2(kaempferol-3-O-B-D-rutinoside)
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BRME 2 =@M EiEA 23 YuH=
g Hey TLCYA Rk 0.69(solvent A),
0.61(solvent B)olglil, UVHE 3Floxe gdMog
FAFA. o] 3HFEL glucoseo| rhamnoser}
Y¢S 3§ rutinose’} aglyconl kaempferol]
C39jAlel A Felo 3gEo|o

'HNMR 2HEZoA 564ppme] HIAE
C30l Aol Yt glucose 9 H1'] s
t A2Z downfield2 ©]Fsle doubleto g
Yehx gled, Jgte]l 74HzZ BD-glucosed
€ ¢ 4 Q3 513ppme] I A= rhamnose?]
H-17 & Jel® eL-rhamnoses] ¥yeigS &
7 Atk UmA glucoses} rhamnosed) F4E
o] 3.71~391ppmol A uf$ EZF multipleto
2 Yeghixz glck. rhamnose] methylZ]
0.86ppmel X AFHQ ¥aE F3 glciHam
%, 1997; HO et al., 2002). 39, B H-26
# H3 5] A2 dAF2E k1 U7 W&
6945} 6.79ppmel 4l shte) W& vehhn 3l
ou, 6273} 6.07ppme] meta coupling® =
£ flavonol®] phloroglucinol A3 9] H-8
F H-69< 9383 Jeldci(Harborne, 199%4;
HO et al., 2002).

BCNMR A#EZA 101.60ppme HIA &=
glucoseg] C-1"9] H=zgAN C33 AFL 3
7] W&ol downfields]o} vehtn glen
mz C2, 3", 4", 5", 6" P HAE
Z}yz} 77.35ppm, 79.01ppm, 71.38ppm, 77.92ppm
, 61.61ppmel A el Sl =§, 99.25ppm
9] 3= glucosed] C-6"l] g3t Sle rha-
mnosee] C-17 2] ¥=z0)8 Yyez] C27, 37,
47,579 WASE 71.71ppm, 70.80ppm, 73.0
2ppm, 6891ppmollA YElSL 913, methyl”]
47} 16.53ppmolA] YA HMIAE Holn
Atk o4& HO 5(2002)0] 2xng HEEd
dxstn Yok FW, 17837ppme  C49]
carbonyl& RajFn, C29} C-3& o|F3dHe
3t 917l W&ol 157.39ppm3} 133.42ppmol
A downfieldgo] vella ok Agel C-7
3 C5& 2zt 164.62ppm3 162.17ppmol A

et C-63 C-8& 98.67ppm3} 93.55ppm
A FZE Yepn gled oA A H
9 phloroglucinol Ag-E RHolF= Aot} )
=8 A BEE AME dFHolr] AR
131,105} 115.08ppmoll A C-2,6'7 C3,59 =)
3zt st & Jaz dehdxn gew 4
717} AEE C4'L 16029ppmol A W=AE B
oln Uth(Ho et al., 2002; Agrawal, 1989; Ha-
rborne, 1994). FAB-MS AMEZo|x E=z}z
EAA7L MH]" mfz 5BEA o] 3grge] £}
& 5949} YA3t At

3.3 3}%E 3(aromadendrin-5-methyl ether)

OH

'OH
OMe O

3EE 32 48202 239 wEaInE
a2y AoAe] Ry g2 0.86(solvent A)F}
0.35(solvent B)Z uElton] UV P 3} A
' 2oz Jeign dadd og wde
VetA] st

'H-NMR 23 E H ol A 6.83(j=8.1Hz)} 7.35(]
=8.1Hz)ppme} doublet WIS Bfre] T
H-2 3% H6'0), H33%} H5o] Nz tyoz 74
Ho] U3, H-2,6 ¢ H-3,5° ME ortho
coupling 33 &< & 4+ U CNMR
2PN C23 6’ ¥ C3T Fo] 130177
115.72ppmell A @ M3 2 o Hagrg I
A vehd A& A¥AHQ phenolFe2 745 0]
20-8-¢ YehdciAgrawal, 1989; Ham et. al, 19
95).

'HNMR 23Ege 4993 4.36ppme]
doublet HZE& H-29 H-302 A Jgte] 11.2
, 113HzE AMZ trans?] HHE zre flavano-
nole} H-2¢} H-39] £3#1Q) szt

PCNMR 2HEZ|A C29 C3o] 83163
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7330ppm UEhd A& A C3o) 447171
A¢=o] e flavanonolel CE FAYL ¢
<% 9lck(Ham, 2000; Rawat et al, 1998). &g
C59 AFS sl U= methoxylr] o] AFH
9l 'H-NMR A#Ede] 337} 3.82ppmdl|A]
velgan 9leny, C49 carbonyl 3= 7|E
9] aromadendrin®] 2 AR T} 8ppmA X upfi-
eld® 19082ppmeilA e} e Hoz
Bol C-59 methoxyl717} Z2%E 32 e
z279e ¢ 4 glcHBilia et al., 1993).

'H-NMR 2#HEZeM 4R8A F A 5
a2 A=A &L 598ppmi  6.14ppme]
singlet®] A& H-67 H-8& UeUl& 3oz
A@o] phloroglucinol Bejg)S JEhle A&
¢ 4 ok =Y C5 C7 2 C99 PCNMR
29 EY e Zbzt 164.59, 165.59, 162.96ppm
24 #4717 2@ Y5E vedo

agleg o] 3§EL aromadendring C-5
92 oll methoxylZ17} AgtE o] 9l aromade-
ndrin-5-methyl etherg & & & e Bil-
ia £(1993)0] B 1g 'H-NMR ¥ “C-NMR
dolelsl B3] AASAL, FABMS 44
HNe[M+H]'Y mart 303224 o] g
EAa 3029 HE3 Y4t

34 3¥E 4(p-methoxybenzoic acid)

7
COOH

AFE 4= A2 239 wEaEnE
2y AdAe R g2 0.75(solvent A)s}
0.63(solvent B)o2 Uelgor UV P 3}
Me gdoz vtk A o Ty
< YA @t

'H-NMR 2 Eg A 6.75(=8.3Hz)7} 7.85

ppm(J=8.5Hz)9] % 7}2] doublet A& H-2
63 H-350] 2tz ortho coupling® Aoz
2oz Bol Mz dAgHY fdaydes ¢
4 913 methoxly®] =7} 3.87ppmollA] AHF
¢ H=2E YRl Jo o]l AL Ali F(1999)
o] R1¥ $YF HFE 'HNMR @ o
235 Yt

PCNMR 2 EZdA C263% C357 %
Z} 132659 115.61ppmelA sl & diAy
2E Yeida o8 methoxyl?l7} 2§
C4t 1619ppmolA Uehlz: led), oA
£ $H2000)0] B3 picein®] 39} A9 #
ALgt g€ Roln ot dH C12 C4d
glucose7} A § 3 picein® } 8ppmA = upfie-
Id5 o] 124.63ppmol A vehts lon C72
173.51ppmoli Al A HZFQl ketone?]9 HAE
¥oz3 ok £§, FAB-MS 4o M
+H]"9] m/z7} 153224 o] 3B EAF
152¢} A &3] AUt

2 E

39 oA HIERAY £ 8E& sephade
x LH-200.2 Z3% APazoEadyye 4
At Wl Al S1EEE B & F ANed,
flavonol f- =4 3+§HE9Q quercetin-3-O-p-D-gl-
ucopyranoside(121.91mg), kaempferol-3-O-4-D
-rutinoside(74.8mg) 9} flavanonol#l #§HE¢)
aromadendrin-5-methyl ether(14.0mg), 18]
acidAl 3§E<] p-methoxybenzoic acid(12.3m
g)5o] g2 HUt. £3], kaempferol-3-O-f-D-
rutinoside9} aromadendrin-5-methyl ether<
T2 274 ¥Ha 2% @8 HAUT
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