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Flavonoids from the Leaves of Alnus Maximowiczii Call

Kyung-Whan Ahn, Sang-Hak Toh, Dong-Wook Jeong*,
Jun-Sik Kim*, Su-Min Cho* and Min-Won Lee*#
College of Pharmacy, Dong-Duk Woman's University Seoul 136-714, Korea
*College of Pharmacy, Chung-Ang University Seoul 156-756, Korea

Abstract — Phytochemical examination of the leaves of Alnus maximowiczii Call, one of the indigenous
Alnus species grows in Korea, has led to the isolation of three flavonoids. Structure of these flavonoids
were elucidated as quercetin-3-O-f3-D-glucopyranoside (1), quercetin-3-O-o-L-rhamnopyranoside (2) and
myricetin-3-O-o-L-rhamnopyranoside (3) respectively by means of physico-chemical and spectral evi-

dences.
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IR F}) Betulaceae?) L 2VHE4:(5, Alnus
species)?ll &8s A EZ 1750)40] vzl =}
Aat= RAog dHFTYY T odUR (Abus
maximowiczii Cally= $2lU=H] 28 &E5%), 44,
S, BE e dE, AR, <508, ZREAIY S
XY 100~2,300me] 7|V 3EFHe AAYSH=
AEZH YHEH AWEOZ Fo] 5~10m, AE 30
cmell Bt e RN oR ARy A
S ZAoln w&o] Hr}, ¥ W W T gy
o]z Zo| 5~10 cm, WH| 4~9 cmold 2 A
2} WER| 1w Y FEAY Ao Eqralsin
od2ldt AU 9ot e AL =aloF Hulo)
U FEL gL 403 Ao glom =g ual
0 ARZE Qo Wge| 244 "ol glon Swe
8~1240l1 AFE 2~35 cmot}. £& AZUE
FEolak2 Tl 9y 5~690] Wk AL A7

# B =B st BoE o] Aol
#3h 02-8205602 (TX) 02-822-9778

b o] 8~9Ye] sttt BEE dEE U
Hjsl g o] Zlo] Eojrta A Ryt 49 2~3
cm) YFol FAJo] Qua Wl 2 o) QJr}?

UzE 9 shellMEs LBV Alnus japonica®)
& fpelet F20, FI@EHER), @& L)she &
£0] QoM NS @MY B AR, AL
919 Ed 4 535N 83 Jlog Yehy
Ach?

Alnusgs A Eol&= diarylheptanoidA| 2 & v E£3H
Flavonoid, tannins- H&/d83e0] sk Aoz ¢
HA 20°oH, 7 4 dammarane type®] triterpenoid
T FES wolgith & diarylheptanoidell thsted
Bz @ A7} olFoix oM 19 flavonoidslHE
o M= A pendula®) O 2XE] pinocembrin,
galangin, pinostrobin, pinosylvinse] 2#]5glom
A. sieboldiana)*] alnustinol D alnusing'? A
glutinosa=5-E} quercetin 3-sophoroside’} H.TEG]
oY A mavimowiczii CallZE]E pinosylvin 2
pinocembrins2] flavonoid 3}gHEo] B ugu} Qct?
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B3 2A7AE Y3te] BT Alus hirsuta
Trucz YO ZHE] (H)-epicatechin 3! quercetin glyco-
sideFE Budh} kY B A7l AlnusHAE
9] HEAstE digt dTe g3koe 7 JuRAlE
Z9] shl Fo| 2 E VN Alnus maximowiczii Call)
9] ¢Jo2HE flavonoid BEE-S Felstu 1 3k
Z9] 7F8E AlEsk] 359 flavonoidE FsIgle
m o]59] ZF o]gsH A444F IR, UV, MS, NMR
5o 771RA AR5E st quercetin-3-0-B-D-
glucopyranoside (1), quercetin-3-O-o-L-rhamnopyra-
noside (2) % myricetin 3-0-o-L-rhamnopyrano-
side )2 43It} ©)E flavonoid F3E2 T
Lo ASoE EEEHUN.

4 H

M B

B Aslola] ALgE FEl BT Anus maximowi-
czii Call, 2 k)] 22 1998 7€ 5T o3
k= A AREle] AESE HAS AR F AN

it

72171 H Alet

Polarimeter : Jasco DIP-370 (Japan), IR spectrop-
hotometer : Shimadzu IR-435 (Japan), KBr, 'H-NMR
spectrometer : Varian GEMINI 2000, 300 MHz (USA),
BC_NMR spectrometer : Varian GEMINI 2000, 75
MHz (USA), FAB MS spectrometer : VG70-VSEQ
(England) FAB source:ionized by 35 keV Cs+
ion beam Matrix: Glycerol, TLC:Adsorbent; Kies-
elgel 60 F,, (Merck, Germany), Cellulose (Sigma,
USA), Solvent(v/v); CHCl;: MeOH:H,0=6:4:1,
70:30:4, 2% Acetic acid, Detection; Ethanolic-
FeCl; solution, 10%-H,S0, in H,O (heating), UV-
lamp (254nm), Chromatographic gels : Sephadex LH-
20 (25~100um, Sigma, USA), MCl-gel CHP-20P
(75~150 pm, Mitsubishi, Japan), YMC-gel ODS-A
(230/70, 400/230, 500/400 mesh, YMC Co, Japan)

F& ¥ 229 2
=% A8 2 kgS HWSl] 80% ag. Me,COE
AZolM 33] 231 oF3IGT. T FEAS Y

5T F H00 dgste] oJ#§ F Sephadex
LH-20 A9 ZvtE 1819 (gradient, H,0—~MeOH)
£ AAEY 2719 E8e IUth f1& YMC
ODS-gel A-AZvE T (80% MeOHYE AA)3}
o} compound 2 (80mg)S LStk EI, f2FE
MCI-gel CHP-20P AHAZv}E12}9) (gradient,
H,0-MeOH)E AAIBI fr. 2-17} fr 2-22 Wr3le
o, 0]%F fr. 2-1Z Sephadex LH-20 ZYAZvIETL
257 (gradient, H,0—~MeOH)2} YMC ODS-gel H¥
AgnlE 1249 (gradient, H,0—~MeOH)E RHE-AAlS}
o] compound 350 mg)E L3t 2-2= Sephadex
LH 20 HHza=2vET7e9(80% EtOH)YE AAI8A
compound 1(300 mg)yS LTk

Compound 1 -Yellow amorphous powder, [a]%,o
:-10.5%=1.0, MeOH), IRvier cm™:3369 (OH),
1655(C=0), 1607, 1508 (Aromatic C=C), 1301, 1201
(C-0), UV A, nm(MeOH):350 (1.08), 255 (1.56)
nm, (MeOH+NaOMe):380 (0.99), 320 (0.74), 270
(1.73)nm, (MeOH-+AICl;):420 (1.12), 275 (1.67)nm,
(MeOH+AICL,+HC): 395 (0.86), 355 (0.77), 270
(1.50nm, MeOH+NaOAc) : 385 (0.93), 270 (1.71)
nm, (MeOH+NaOAc+H;BO;):370(1.21), 260 (1.90)
nm, Negative FAB MS (m/z):463 [M-H]*, 301
M-glcl, *H-NMR (300 MHz, DMSO-dy):12.70 (1H,
s, OH-5), 7.28 (1H, dd, /=8.4Hz and 2.1 Hz, H-
6), 689 (1H, d, /=84Hz, H-5), 732(1H, d, J=
21Hz, H-2), 642(H, d, /=2.1Hz, H-8), 623 (1H,
d, /=21Hz, H-6), 528 (1H, d, /=7.1Hz, anomeric
H), *C-NMR(75 MHz, DMSO-dy) : <Table 1>

Compound 2 —Yellow amorphous powder, [oc]f)0 :
076°c=10, MeOH), IRVEE m™:3315 (OH),
1654 (C=0), 1609, 1500 (Aromatic C=C), UVA,,,
nm (MeOH):360 (0.94), 255 (1.18)nm, (MeOH+
NaOMe):390 (0.85), 325 (0.55), 275 (1.27)nm,
(MeOH+AICL,) : 425 (0.87), 275 (1.18)nm, (MeOH+
AICL,+HCD) : 400 (0.77), 365 (0.63), 270 (1.08)nm,
(MeOH+NaOAc): 385 (0.78), 270 (1.23)nm, (MeOH+
NaOAc+H3;BO,) :380 (1.03), 260 (1.36)nm, Nega-
tive FAB MS (m/z): 447 [M-H]*, 301 [M-rham-
nosel, 'H-NMR (300 MHz, DMSO-dy):12.80 (1H,
s, OH-5), 7.66 (1H, dd, /=8.4Hz and 2.1 Hz, H-
6), 755 (1H, d, J=2.1Hz, H-2), 6.83 (1H, {,
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Table I-">*C-NMR data of compounds 1-3

carbon number 1 2 3

2 156.5 157.6 - 1577
3 133.6 134.4 134.5
4 1777 178.0 178.0
5 161.4 161.6 161.5
6 99.8 98.8 98.9
7 164.4 1644 164.6
8 93.6 93.8 ) 93.7
9 156.4 156.7 156.7
10 104.0 104.2 104.1
1 121.2 120.9 119.8
2 1153 115.6 108.1
3 145.0 1454 146.0
4 148.6 148.7 136.7
5 116.1 115.8 146.0
6 122.1 121.3 108.1

gle 1" 101.9
2" 71.3
3" 759
4" 68.0
5" 732
6" 60.2

rha 1" 102.0 102.1
2" 704 70.5
3" 70.7 70.6
4" 712 714
5" 70.1 70.1
6" 17.5 17.5

-75MHz, DMSO-dg

J=84Hz, H5), 641 (1H, d, J=2.1Hz, H-8), 6.21
(1H, d, J=2.1Hz, H-6), 538 (H, d, J=7.5Hz,
anomeric H), 1.05 (3H in total, d, /=6.1 Hz, rha-
CH,), 3C-NMR(75 MHz, DMSO-dy) : <Table 1>
Compound 3 - Yellow amorphous powder, [oc]%0 :
-50.6° (c=1.0, MeOH), IRvVEY cm™:3287 (OH),
1661 (C=0), 1613, 1512 (Aromatic C=C), 1317, 1245
(C-0), UVA_,, nm (MeOH):345 (0.44), 255 (0.56)
nm, (MeOH+NaOMe):370(0.39), 330 (0.34), 270
0.61)nm, (MeOH+AICL):380 (0.31), 265 (0.55)nm,
(MeOH+AICL,+HCD : 400 (025), 345 (0.30), 270
(0.50)nm, (MeOH-+NaOAc):385 (0.41), 270 (0.67)nm,
(MeOH+NaOAc+H,B0,):365 (0.51), 260 (0.73)nm,
Negative FAB MS (m/z):463 [M-H]', 'H-NMR
(300 MHz, DMSO-dy):6.87(2H, s, H-2, 6), 635
(1H, d, /=2.1Hz, H-8), 6.18(1H, d, /=2.1Hz, H-
6), 518 (1H, d, /=7.1Hz, anomeric H), 0.81 GH
in total, d, /=6.1Hz, rha-CH,), “*C-NMR(75 MHz,
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DMSO-dg) : <Table 1>

Ay ¥ o
Compound 1= =34 EHE FeCly; Al H}

Mg+HCl HFg-oll 9FdolH, IR spectrumo| A=
3315 (OH), 1654 (C=0), 1608, 1508 (Aromatic

C=OFeIHN 2% F5US #BE + 9
favonoidAl WMFA de & F Atk UV

spectrumeliA= MeOHENolA 360, 255 nm9] &
F7t Yeht flavonolrEAE F8E 4 UL,
Shlft}\]ol’_i NaOMeE 7182w 325 nmol Al2-&

77 vYelvkes Ao Hol C-79) OHE #RIF
# U213, band 1] 390 nm% 30 nm FIFES
2 o|F3EE Beringell 4-OH7F glew, XT3t
NaOAc+H;BOs& ¥3& band [°] 380 nmoF
19 nm Z3F Z£0 7 o|%% Ao=Z Hol B ringl
O-dOH7} Z¥H as & + UL, AICL
+HCIE W3l band [°] 400 nm©Z 42 nm
A} o7 olFsEE 5-0HE &9l & < U
t}. 'H-NMR spectrumel A& § 538914 29
anomeric proton®} doublet (J=7.1Hz)2 & vERG
°x, A ring®| H-6, H-82 meta couplingdto] 1
Aol 8621, 641904 Z+ZF 1HS] doublet
(J=2.1H2)2Z 5,7 dihydroxylation pattern® 2 1}
BB, B ring® ABX EIQJOE H-50) 9% A2
go] § 6.83°)4 doublet J=8.4Hz)o. 2, H-2'9f
°Jgt Alzdo] & 7.96914 doublet® 2(2.1 Hz), H-
6 sigshs Alade] § 7.66°14 double-doublet
(=84, 21Hz22 gtk ¥#H, C-NMR
spectrumo*l 12 quercetinZZol|2]§t peakE L}E}
R, 23l querceting} Bl @S wf C-2, C-47}
27} 9.6 ppm, 1.4 ppm ARFF shiftgx, C-3°] §
13352 2.2 ppm XAPY shifts= Zog Hol C-3
ol gol Ag=|o] glycosylation shift7} dold &
& £ QAT mE Fol] FFeh= Alade §
1019 71.3, 75.9, 68.0, 67.2, 60.2°)4 Tz o]

2 glucosed S & F UUTHE

3HH Negtive FAB MS spectrum= £3+9 m/z
463 [M-H]*, 301 [M-glucose]” IS IS 4 9
At} oldel 77l Az s mEe £
data® H|¥3F9 Compound 1= quercetin® C-3°1]
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glucose”} A¥Eo] U= quercetin-3-O-B-D-glucopy-
ranoside® EJ31ch!"

Compound 2% =4 #9432 FeCl; Al9F
Mg+HCI ¥-gf] eFgdoln], IR spectrumelA= 3368
(OH), 1655 (C=0), 1603, 1508 (Aromatic C=C)
9 1301, 1201 (C=0)5°lA 73 F5uig 238
F 910} flavonoiddl WAl A4S & 4 itk UV
spectrumelA= MeOHE-<iellA 350, 255 nm®] &<+
o7} vl flavonol-EAIZ 28 5 21913, shift
Al2kC 2 NaOMeE 712 320 nmol| MEL &+
a7t e = Ao Hol C-72] OHE Rl 3l
%3, band Io] 380 nmZ 30 nm FHFEZOF o)F
522 Beringoll 4-OH7F 3190, =3k NaOAc+
H;BO;& W¥3lS9 band I°] 370 nm©2 20 nm %
g Zo= o]E8 ACE Wl B ringell O-diOH7}
A=Y AS & 7 UL, AICL+HCE: 93
o band I°] 395 nm®= 35 nm FpF FoZ o]
22 50HE o ¢ 4 ek 'H-NMR
spectrumllA= & 528914 2] anomeric proton®]
doublet (J=7.1Hz) 2% e} O™, A ring® H-6,
H-82 meta couplingdlo] 1 Al71€o} § 628, &
6.429014 Z}z} 1HS] doublet (=18 Hz)°& 5,7 dihy-
droxylation pattern®® e}, B ring® ABX €t
oz H-5 %k AlZdo] § 6.89°14 doublet
(J=84Hz)2. 2, H-29 &3 Al1do] § 7.32°14
doublet® 2 (J=2.1Hz), H-6°l sig3sl= Al1do] §
728014 double-doublet (J=84, 2.1 Hz)2& el
o} =3 § 1.05904 rhamnose®] CH,oll SJ3t doublet
signal (J=6.1Hz)°] YEld T, anomeric T4E §
53894 singlet®® YER} o2t rhamnosedS
ok 4 gl 8, BCNMR spectrumollA] 2%
quercetin= A o &)t peakE FEMAR L,
quercetin®} ¥]w &S} C-2, C-47} Z+2+ 8.8 ppm,
1.1 ppm AAA shifts 17, C-30] § 1344 29
ppm AP shifts= 202 Hol C-3¢ do| X3
o] glycosylation shift’} Lol 2& & & U
T3 Fol) G ATdS § 1020, 704, 70.7,
712, 70.1, 175014 #2Ho| B2 rhamnosedS &
 QAAL® FH Negative FAB MS spectrumS
E3t] mfz 447 [M-H]"9=9 301 [M-rhamnose]
£ #FZY F vk oY J7EN AR
Compound 2= quercetin®] C-3°] rhamnose”’} 2%

L L

Ho] 3l&= quercetin-3-O-o-L-rhamnopyranoside$d &
& 4= QIQITH®

Compound 3= & EUE FeCly AldollA <
Aoz Yehton], Mg+HC! ¥hgolT akdo)gich IR
spectrum®| A& 3287 (OH), 1661 (C=0), 1613,
1512 (Aromatic C=C) I8]1 1317, 1245 (C-O)5~]
A Ze e 2288 4 o] flavonoidAdl wiEA)
dg <& F ek UV spectrumeiAl= MeOHE<4ol]
A 345, 255 nm®] Foi7k YRS flavonok =AHIZ
FE SUSlT, shiftA]eke® NaOMeE 7Hgl2
330 nmell Mz FF7 Yeh s 202 Bol C7
9] OHE I UL, band I°] 370 nmE 25
nm FIAZOZ o] F3l2Z Bringell 4-OH7}F 310H,
5 NaOAc+H;BOs= WSS band I°] 365 nmo
2 20 nm A3 £OZ o|F3 2 O0F Hol B ring
o] 0-diOH7} ZF=H S & F UYL, A+
HCEE ¥le™ band o] 400 nm©2 55 nm o3
Zow olFslug 50HE 3 & & YUtk 'H-
NMR spectrumo|A= & 5.18°14 @2 anomeric
proton®] doublet (J=7.1 Hz)® 2 EP o™, A ring
9] H-6, H-82 meta couplingste] 1 A1do] §
6.18, 6.35°14 Z¥z} 1HY) doublet J=1.8Hz)°E 57
dihydroxylation patten® 2 UER}T, B ring> H-2,
6ol 2%t 2Hel I3H= singletrl 1'de] LjER} B-
ringZ 3, 4!, 5-oxygenation pattern®¥ UER} o]g}
e BHL myriceting g &5 AAUTE ES S
0.81°14 rhamnose®] CHgoll ]38t doublet signal (/=
6.1Hz)°o] e, anomeric 4 § 518904
singlet® 2 e} o238t thamnosedS & = U3
o}, %8, BCNMR spectrumelX] 3& myriceting2]
ole]gt peaks WERHSIAL, EEQ1 myricetind B] W
S C-2, C47} ztz} 87 ppm, 2.3 ppm A A3
shift¥l 1, C-3°] § 1345% 1.1 ppm TAFY shiftws
Zog Hol 3R Fo] 2gHo] glycosylation
shift7} ol A& & & U =3
rthamnose°]l &J§ Al1do] § 1021, 70.5, 70.6,
714, 70.1, 17.5°014 #EH} FHH Negative
FAB MS spectrums F31 m/z 463 [M-H]” ¥
IE #EE g JUrh o] YI71EA AFs 4
#¢ vliZ Compound 3+ myrcetin® C-3°]
rhamnose”} ZA¥=o] 9l  myricetin-3-O-o-L-
rhamnopyranoside® E38t3ich!?
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Ry Rz
1 glucose H
2 rhamnose H
3 rhamnose OH
& 2

L AlnusHAES HT g2, ddE
£59 kvt dEHI QoM FEEL Qe -8
g A4 E0] Hu Yok AlnusEHA Bl it
HAAsEY 2o rRAMATY d3er -
Fuete) AAEFY shiel FuleEhtR (s
maximowiczii Call)e] 02X E HE/dsighEe o
g AAE 38y ATE Aleste] 3%2 flavonoid
FHES FEsgles 47, quercetin-3-O-B-D-
glucopyranoside (1), quercetin-3-O-o-L-rhamnopy-
ranoside (2) X myricetin-3-O-a-L-rhamnopyrano-
side B)E T3 o] FRLEES 2 BN
Aeog By

HALe| g

o] & 72T uFAT 3F71719S NMR
9 MSVIE olgste] £418 Aol ofof] ZRI=
Ay,
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