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of: ZULPE F3E sk AzxAR] F BUZ AZ3Y 95% EOHZE FEsta 97)14 dojxl EoH 25
29 hte Hatrhexane), T EZEWEHCH,CLSE, B sluls Af-oll 8 2 (petroleumether), Tl gl B Z2(Ft,0)
o HolAMH o] E(EIOACYE AMEdle] Eabd oz R3¢t olF tE22MEHCH,CL) 7H-7(6.0g)= EtOH-
CHCL, (733, viv)E& £581|2 3t Sephadex LH-20 Z#(72.0X5.0 cmys AH-st Az viE o9& A8 &
3 o 2olE|Z(EL0) 7H-P-= CHCI-MeOH (93, viv)& £E8m2 3t silica gel ZH(42.0X3.5cmyg AHg-8l 2
Hagviea e AAeelh delE sESe TLCE 2918 ¥ 'H-, "C-NMR, HMBC 9 2HE3S A}
g3lel gt zE WAL EIMSEAX #AEES SAHSAT FEEENE 3,34, 5, 7-pentahydroxy-
flavone (quercetin), 3, 3',4', 5, 5", 7-hexahydroxyflavone (myricetin), flavonoids H] %] kaempferol-3-O-o-L-rhamno-
pyranoside (afzelin), quercetin-3-O-oi-L-rhamnopyranoside (quercitrin), myricetin-3-O-a-L-rhamnopyranoside (myricitrinys-
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Abstract: The dried bark of Platycarya strobilacea were ground, extracted with 95% EtOH, concentrated, and
one of EtOH extracts was fractionated with a series of n-hexane, dichloromethane and another was fractionated
with a series of petroleumether, Et,0, ethyl acetate on a separatory funnel. A portion of dichloromethane soluble
was chromatographed on a Sephadex LH-20 column (72.0X5.0 cm) using EtOH-CHCL, (7:3, v/v) as eluent and

A portion of Et,O soluble was chromatographed on a silica gel column (42.0 X3.5 cm) using CHCI;-MeOH
(9:3, v/v) as eluent. The isolated compounds were identified by TLC, 'H-, "C-NMR, HMBC and EI-MS. Two

flavonoids and three flavonoid glycosides were isolated from the bark of P strobilacea. The structures were
determined to quercetin (compound 1), myricetin (compound 2) as flavonol compounds and afzelin (compound
3), quercitrin (compound 4), myricitrin (compound 5) as flavonol glycosides, respectively, on the basis of
spectrosopic data.
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Sojoll A & 74| flavonoid &S whe] slo] ®.arsks
T} Tanaka 5(1997)2 Z3uF-o] EXojr & 71X
ellagic acid %42} diarylheptanoid 33152 the] 3o
sapwood®} heartwood ?«1 EXE xAbste] Baslo
o] el Za R ule] R B d7E
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o] htEA 2R 9 F2AHES B, A st
NMR, EI-MS 59| 717148 o] &3l ge-728 771
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1. A=

FAFFLEE 2000 5¥€ AAAET el (FAbol A
AHAT A4 28 emel 3034 FUN-Z2 vtulsle] &4
A7 Z BH7IR EHte] FEAEE AME-E T

2. £& 9 S0i2E

ZIUF 1 B 10 kg2 95% EtOHS ARg-dled A
Lol Al 12417 T3t AAAIA 33] FEEAUT EOH =
F2E9] shle 4K (n-hexane), U1 E 229 ¥H(dichrolome-
thane, CH,C1,)2 &, ¥ alvh= Aol 8l Z(petroleumether),
el Yol 2(Er,0) % ol dobAlH o] E(EOAC)S A3}
of waH o R sty on FAit 7?%1?— 15¢ UE2R
dgt 7 6 g, AfFolEl 2 7HE-E 20 ¢, old o =
7H8- 35 g, A EolAHOIE 7R 30 & V& & 2
t}. ©]F CH,CL 7H-#-& EtOH-CHCL, (7:3, viv)& &3
)& § Sephadex LH-20 Z8(72.0X5.0 cm)y& A3}
o 15 mP¥ 253709] EFHES At T3 ooy =
(EL,0) 7FH-5+= CHCL-MeOH(9:3, vv)& & 8|2 &
silica gel Z4(42.0X3.5 em) ARVIETH 3] HPH-S o] &
atod 150 mi# 907] 9} HHER Uyt ol BHEE
& FARPE 2 I)(TLG; Silica gel 60 F.,,, A78&0H;
toluene-ethyl formate-formic acid = 5:4:1, v/iv) “Fol A
UV(254 nm) 2 50% H,S0,2 F<lste] A=te] CHLCL,
7HEEERE THD-1-D-7), 183 T2 Et,0 7185
25H e7lle] EHE(G-1~-G-6)F 27 AL

N

E
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3. 717184

el S EE e FEMS) AHEF L JEOL JMS-
600W, 34 2}17]3H(NMR) éﬂFE& O YRS FAF A
JEOL Alpha 500 % 7|23 dA7Y A& HE 49
Varian Ul 5005 A}8-slo] =4 }9]ch.

4. Zt gE9| 2e|

1) 33+ 1(quercetin)

=3 3 CHCL, 7H4-2] D-5 23530 mg)E
FE AHE 2248 et sHE 1(10 mgye T 3}
ATk

EL-MS m/z:302 (M', base ion), 285, 273, 245, 229,
153, 137, 109. 'H-NMR (500 MHz, CD,0D) : § 6.18
(IH, d, J = 2.0 Hz, H-6), 639 (1H, d, J = 2.0 Hz, H-8),
6.88 (IH, d, J = 85 Hz, H-5), 7.63 (IH, dd, J = 22,
8.5 Hz, H-6), 7.73 (1H, d, J = 22 Hz, H-2). “C-NMR
(125 MHz, CD,0D) : & 93.22 (d, C-8), 98.05 (d, C-6),
10334 (s, C-10), 11481 (d, C-2), 11504 (d, C-5,
12049 (d, C-6), 122.96 (s, C-1'), 136.05 (s, C-3), 145.04
(s, C-3"), 14681 (s, C-2), 14759 (s, C-4"), 157.05 (s, C-
9), 161.33 (s, C-5), 164.39 (s, C-7), 176.15 (5, C-4).

2) 3F§HE 2 (myricetin)

YU 45 CH c1 71852 D-6 B EZEE 3}
5 2 (7.8 mg)d 39tk EI-MS m/z : 318 (M,
base ion), 289, 261, 245, 216, 153, 136, 69. 'H-NMR
(500 MHz, CD,0D) : & 6.18 (1H, d, J = 2.0 Hz, H-6),
6.38 (IH, d, J = 2.0 Hz, H-8), 735 (2H, s, H-2'6).
BC-NMR (125 MHz, CD,0D) : & 93.17 (d, C-8), 98.02
(d, C-6), 10330 (s, C-10), 107.32 (d, C-2', 6, 121.90
(s, C-1Y, 13575 (s, C-4"), 136.18 (s, C-3), 145.54 (s,
C-3, 5, 14681 (s, C-2), 157.01 (s, C-9), 16131 (s,
C-5), 164.40 (s, C-7), 176.10 (s, C-4).

3) 3}HE 3 (afzelin)
=37 1 EtO 7R G3 B E(5.07 )&
MeOHE &Z87| = 3 Sephadex LH-20 Z#(29.0X6.5
cm)gi 12 m¥ BFHste] 110719 BFHES Ao,
VA o3 5709 BEEE(G-3-1~G-3-5)2 Vr).
h; G-3-3(1.81 g) ¥ EEE FtOAc-MeOH-H,0 (30:0.5:5,
VVIVYE SE8 = 3t silica gel Z#(46.0X3.5 cm)ZLE
nhE T WS ARESE 15 mI® B3 1627]2) 23
EE U 3, uvaA Za 5719 BEE8(G-3-3-1~G-3-3-
555 AT A G3-3-3 EHEZEE prep. TLC
(EtOAc-MeOH-H,0 = 4:1:59] upper layer, v/iv/iv)Z5E|
SHEHE 3 (15 me)E ) &kt
EI-MS m/z : 286 (M-142), 258, 229, 213, 184, 143,
121, 73. '"H-NMR (500 MHz, CD,0D) : & 0.90 3H, d,
J = 54 Hz, CH-6"), 330 (IH, dd, J = 12, 4.8 Hz,
H-4"), 332 (IH, dd, J = 48, 7.9 Hz, H-5"), 3.70 (1H,
dd, J = 3.7, 92 Hz, H-3"), 421 (IH, t, J = 1.8 Hz,
H-2"), 536 (1H, d, J = 1.2 Hz, H-1"), 6.17 (IH, d, J
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= 1.8 Hz, H-6), 634 (1H, 4, J = 1.8 Hz, H-8), 6.92
(2H, d, J = 9.1 Hz, H-3, 5", 7.75 (2H, d, J = 9.1 Hz,
H-2', 6). "C-NMR (125 MHz, CD,0D) : § 17.66 (q,
C-6"), 71.93 (d, C-2"), 72.03 (d, C-5"), 72.13 (d, C-3"),
73.21 (s, C-4"), 95.06 (d, C-8), 100.27 (d, C-6), 103.51
(s, C-1m, 10557 (s, C-10), 116.54 (d, C-3.5"), 122.66
(s, C-1", 131.88 (d, C-2',6"), 136.14 (s, C-3), 158.68 (s,
C-9), 159.14 (s, C-2), 161.62 (s, C-4"), 163.17 (s, C-5),
167.21 (s, C-7), 179.50 (s, C-4). HMBC correlations :
H-8—C-6/C-7/C-9/C-10. H-6—C-5/C-7/C-8/C-10. H-2"¢'
—(C-2/C-2/C-6'/C-4', H-3'5—C-1/C-3'/C-4/C-5". H-1"—
C-3/C-5". H-2"—C-3"/C-4", H-3"—=C-4", H-4"—C-3"/C-
5", H-5"—C-3"/C-4", H-6"—C-4"/C-5".

4) 3}3HE 4 (quercitrin)

=IUYF 79 E,0 7H-F9 G332 £ EEFH
prep. TLC (EtOAc-MeOH-H,0 = 4:1:5¢] upper layer,
VIVVZERE 33E 4 (5.2 mg)E ¢ 3

EI-MS m/z : 302 (M'-142, base ion), 285, 274, 245,
228, 199, 153, 137, 128, 113. 'H-NMR (500 MHz,
CD,OD) : &6 0.88 (3H, d, J = 6.1 Hz, CH-6"), 3.34
(1H, d, J = 9.7 Hz, H-4"), 3.36 (1H, m, H-5"), 3.70 (1H,
d, J = 6.7 Hz, H-3"), 416 (1H, s, H-2"), 5.29 (1H, s,
H-1"), 6.12 (1H, s, H-6), 6.29 (1H, s, H-8), 6.85 (1H,
d, J = 793 Hz, H-5), 725 (1H, d, J = 7.93 Hz, H-
6, 7.28(1H, s, H-2). *C-NMR (125 MHz, CD,0D) :
5 1764 (g, C-6"), 71.90 (d, C-2"), 72.01 (d, C-5"),
72.11 (d, C-3"), 73.26 (d, C-4"), 94.99 (d, C-8), 100.21
(d, C-6), 103.51 (s, C-1"), 105.55 (s, C-10), 116.36 (d,
C-5, 11691 (d, C-2", 122.83 (d, C-6"), 12298 (s, C-
1M, 136.14 (s, C-3), 14645 (s, C-3"), 149.86 (s, C-2),
158.61 (s, C-9), 159.17 (s, C-4"), 163.13 (s, C-3), 167.07
(s, C-7), 179.52 (s, C-4). HMBC correlations : H-8—>C-
6/C-7/C-9/C-10. H-6—C-5/C-7/C-8/C-10. H-2'—>C-1/C-2/
C-3'/C-4', H-5—C-1/C-3'/C-6'. H-6'—C-2/C-5', H-1"—C-
3/C-5". H-2"—C-3"/C-4", H-3"—C-4", H-4"—(C-3"/C-5",
H-5"—C-3"/C-4", H-6"—C-4"/C-5".

5) 3}3HE 5 (myricitrin)

=UE £9 Et0 7H-5-9 G-3-3-4 BE 825 H
prep. TLC (EtOAc-MeOH-H,O = 4:1:5¢] upper layer, v/
VE 3HHE 5 (9.5 mg)E e stk

EI-MS m/z : 318 (M'-142, base ion), 289, 261, 244,
219, 187, 153, 136, 108. 'H-NMR (500 MHz, CD,0OD)
: 6092 3H, d, J = 6.1 Hz, CH-5), 3.26 (I1H, dd, J
= 1.2, 3.1 Hz, H-4™, 3.47 (1H, m, H-5"), 3.74 (lH,

HEA 96 H A 4 Z(2007)

dd, J =34, 95 Hz, H-3"), 4.18 (1H, dd, J = 1.8, 34
Hz, H-2"), 527 (IH, 4, J = 1.8 Hz, H-1"), 6.16 (1H,
d, J = 2.1 Hz, H-6), 6.32 (1H, d, J = 2.1 Hz, H-8),
6.90 (2H, s, H-2, 6. "C-NMR (125 MHz, CD,0D) :
o 17.66 (g, C-6"), 71.86 (d, C-2"), 72.03 (d, C-5"),
72.11 (d, C-3"), 73.33 (d, C-4"), 94.66 (d, C-8), 99.78
(d, C-6), 103.61 (d, C-1"), 105.87 (s, C-10), 109.57 (d,
C-2.6", 12191 (s, C-1"), 136.30 (s, C-3), 137.88 (s, C-
4", 146.83 (s, C-3'5"), 158.49 (s, C-9), 15943 (s, C-2),
16320 (s, C-5), 165.83 (s, C-7), 179.67 (s, C-4). HMBC
correlations : H-§—C-6/C-7/C-9/C-10. H-6—>C-5/C-7/C-8/
C-10. H-2/6'—C-1'/C-2/C-2'/C-3'/C-4'/C-5'/C-6', H-1"—C-
3/C-5". H-2"—=C-3"/C-4", H-3"—C-2"/C-4", H-4"—>(C-3"/
C-5", H-5"—C-3"/C-4", H-6"—C-4"/C-5".

Zoy o

1. S}g8 1 (quercetin)

I YT £ CHCL 7H-R25E E2d gde |
9] "H-NMR 2=#|EH A1 aromatic field®] signalo] #2
He 999 5618 (IH, d, J =20 Hz) ¥ & 639
(IH, d, J = 2.0 Hz)IA] phloroglucinol AZ¢] H-63 H-
8] A3 221 meta coupling 3} proton signalo] H2x]
Ko 5773 (IH, d, J = 22 Hz), 5 688 (IH, d, J =
8.5 Hz), § 7.63 (IH, d, J = 2.2, 8.5 Hz)olA B2 H-
2, H-5', H-6'9] 7|18} signal2 H-5'% ©]-%3} proton
meta$} ortho couplingg H-6'2 ortho coupling, H-2'&=
meta coupling 3137 U ATAT)E E5H3 T} o]

#Het A2 B3] 7Z7)F ABX system X5 ZHIL %)

£ catechol +ZY-2 gH¢l o 4= A}

w3, c$at #HE proton?] signale A ER] o}
flavonolAlg ot== 4 + U™ PC-NMR 29

OH 0

Quercetin (1) :
Myricetin (2) :

R1:R2:R3:R5:H, RFOH
RFRg:Rzg:H, RER;‘,:OH
Afzelin (3) : Ri=Rha, R:=Rs=R4=R;=H
Quercitrin (4) @ Ry=Rha, R:=Rs=Rs=H, Rs=0OH
Myricitrin (5) @ Ri=Rha, R.=Rs=H, Rs=Rs=H

Figure 1. Compounds isolated from the bark of P. strobilacea.
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E3 Aol|A 136.05 ppm3 146.81 ppm®] signal Z+7}
C-33} C-22 flavonol 3+EHE2] 4ot} 147.59 ppmt
145.04 ppm< B&e] C-4'9} C-3'Z hydroxyl group®] 2
gE]o} e catechol T2YS ¥ F sUth A% C-85%
C-62 7z} 9322 ppm3 98.05 ppmoll Al VERLH,
hydroxyl groupe] A€ C-5, C-73# C-9% 77} 161.33
ppm, 16439 ppm} 157.05 ppmollA YeldozH A
#3291 phloroglucinol AHE 2 FA o] A& & Ut
3l 33 19] EI-MS 2FE o)A [M] m/z 302 ©]
s1tEo] Ealeta Ax s on o) Aztet T8 (Lee
=.1997; ¢ A8 5, 1998; Chang 5, 2000y Y]t
SI3HE 12 3, 3, 4, 5, T-pentahydroxyflavone?! quercetin
o FxE FHIU

2. B1E8 2 (myricetin)

ZIUYE £33 CHCL 7H-F25E a9 3eE 2
o] 'H-NMR == E oA B$-2 H-3, H-4' % H-5]
hydroxyl groupe] X|&%]o] H-2'9} H-6'0] 3] signal=
5735904 veptem 7o) el dig HE ghe B
oJF3 leh & H-63 H-8°] §6.183% 56384 J =
2.0 Hz2 meta coupling 3+ )& flavonoid 3H3H=9] A
& 22l phloroglucinol T&& WERH I ST,

BC-NMR 2 E# oM & 13709 carbonfte] #E=A
o carbonyl group®] C-4% 176.10 ppmol|A WERHIL
9lom o]ZAe flavanonol®] C-4H.t} &F 20.0 ppm %
upfield o] YeEbtthAgrawal, 1989). C-29F C-32
146.81 ppm#}+ 136.18 ppmel|A] 2= o] 5 carbono] 4
2 0|24 &3 A+ flavonol IEELS ¢ 7 UL
w3 BEHE C-3', C-4', C-5'l hydroxyl groupe] %=
o] glo} C-2, C-6'9F C-3', C-5'¢] 107.32 ppm¥} 145.54
ppmell Al @ signalZ WFEFSITHArot &, 1996). EI-MS
2HEHo|A EAFHF M]” m/z 3182 o] sghEe] Ak
I AR A ol 717184 A sEE 2=
pyrogallol B2} phloroglucino! A%HO 2 5 of 3=
3, 3, 4, 5, 5, 7-hexahydroxyflavoneq! myricetin®.= &
g staiet.

3. SIEE 3 (Afzelin)

FUE 3] EL0 7HERERE Teld s9E 39
'H-NMR Z#H E& oA aromatic fieldol YER}E §6.17
9} § 6.34914 phloroglucinol AZHe] H-6 2 H-8¢] A ¥
2l meta coupling (J = 1.8 Hz)o] HZEAL, 5692
(H, d, J = 9.1 Hz) & 6 7.75 (2H, d, J = 9.1 Hz)ollA]
B3] H-2', H-3', H-5', H-6'2] AABB' typeo] Z#x o],
aglycone kaempferol2 o1& & & Arh =3
aliphatic signal®] & 3.30~5 4.21¢ A 2= AT} L5

rhamnose®] 1% anomeric center®] YA $I= & 5.36°04
e} anomeric protone] coupling constant”} 1.2 Hz
ol Ao QIAH O R aglyconedt oA UFS &
4= 2121 th(Harborne, 1994).

813HE 39] BC-NMR 2~FEHo)M F 19704 carbon
signalo] #9101 131.88 ppm 116.54 ppmol X B
9] -2, 69 C-3, 57 A= thA el 3kt signal® UEFRL
t}. o]7Z-& Harborne(1994), Bilia 5(1993)°] ®algh H=
typee] B data®} TS hE HERARITE 103.61 ppm
oA anomeric carbon®] WERH 71.86 ppm, 72.03 ppm,
75.77 ppm, 72.11 ppm, 73.33 ppm<] signak> rhamnose®]
ARl e HoF Utk @b kaempferol 7t
thamnoseol| 4] 71218} carbon signald S &2l 3 4 S
ok, =3k BC-NMR 2l E oA 72 1H(2006)7F HAL
&l kaempferola} W] 3te] C-3°] 1.38 ppm upfield=| .S
™ C-2% 10.72 ppm downfield ] ©] rhamnose”} C-3¢I
2gE AL 4 5 UANTE Harborn? Marbry(1982)=
flavonol®] C-3 1o o] A C-3 signal& oF 2
ppm A% upfield¥l 3L C-2 signal> °F 92 ppm A%
downfield¥lo} VrEbATiy B 18k vl 9lom 33HE 3%
olzigl Ao} FUd 7 VERATh olH st AAe=
HMBC 28 EHo|M % 7} carbons?} protonE 9] WA} A
2 2o AEe AFAAE AT 4 AUATH ELMS
2 Eo|A EAL [M]' m/z 286 rhamnose®] A
& A3 o] 35HE2] aglycone?! kaempferol®] A+
3 At ol el At 3¢ 3 kaempferol-3-O-

a-L-thamnopyranoside?] afzelin® 2 54 331 tt.

4. SIgIE 4 (quercitrin)

ZUy- £ E0 7H-FEYE dEE 35k 49
'H-.NMR 2 EZol|A] §6.129} §6.299] A5 H-67F
H-8¢] #l@ol ©™ 5 6.859] signale H-5'2A] doublet
o7 vephdow J ke 7.93 Hz= H-6'% ortho coupling
H98S &4 4 Ut §7.25 doublet signal& H-6'9] 3
A2 H-5'9} ortho coupling, H-2'9} meta coupling™|©]
double doublet® & Hojok st ¥ A7}t & /N BHA] &
o} doublet &8 YERFIL 9lom J g 7.93 Hz it
5 7289 signal& H-2'Z H-6'3} meta coupling™ o]
doublet® 2 LELYof 3R gk o A] =27t & A EA] &
o} singlet®.2 VFER}FIL Uth & 5.29% anomeric proton
] signal2A o] 3F5HEol ZA3HE rhamnose®] 19 proton
<& & 4= A% e rhamnose2] H-
2" 3" 4", 5% S FshE protone & 3.34~6 4.16004 &
o] A9 signalg HoFa Qv 53], § 0.8800A
rhamnose?] methyl group2] A A< signale] Vref
AR 72 3719] protong WERHIL Slrt. o] 22> HMBC

p

o

o o HENE 2 U

o ¥
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23 E o)A carboni} protoni}e] WA AE G4 %
rhanmnose®] 1%#0] quercetin®] 3% f1x]of AFslal Asx
S o) 2= qu).

332 49 BC-NMR AFEZ)A hydroxyl group®]
83 C-59F C-72 163.13 ppm, 167.07 ppm .2 A 7}
Fol ] LERt A& Z 2l phloroglucinol AFO 2 -4 ¥ o]
9] S-S o gt C-3'9F C-4'9] signalo] Zt7Z} 146.45
ppm3 159.17 ppmolAl UEFE O ZH C-3, C-A°l=
hydroxyl groupe] Z3=o] 91om™ 116.91 ppm, 116.36
ppm, 122.83 ppmell A} 22k C-2, 5, 6l e 3h= signal
o] Uetutz . o] oA AH sgE 14
aglycone®] 5L 25 7k &S veRdoh 103.51
ppm¢] signal-& rhamnose®] C-1"o]® uwix] C-2", 3",
4", 5"l a9t signale] ZHzF 71.90 ppm, 72.21 ppm,
73.26 ppm, 72.01 ppmol A YEFFSL 213 thamnose®] 7}
2 2 E7 2] methyl group®] carbon©] 17.64 ppmoll A
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