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Phenolic Compounds from Cercis chinensis Leaves
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Abstract—Studies on the pharmaco-—constituents from the leaves of Cercis chinensis which have been
used for the treatment of inflammation, contusion, dilated blood, pain of heart and stomach, edema.
etc. in Korean folk remedies were carried out. Dried leaves of the plant were extracted with MeOH. The
MeOH extract was suspended in distilled water and subsequently fractionated with Et0 and n-BuOH.
From the Et:0 and n-BuOH fractions, six phenolic compounds were isolated and identified as
myTicitrin(CxHxOr, m.p. 199~200°, myricetin-3-O-o-L-rhamnopyranoside), kaempferol(CisHiOs, m.p.
276%). quercetin(CisHaOr, mp. 313~314°). quercitrin(CuHaOu, m.p. 176~178°, quercetin-3-O-a-L-
rhamnopyranoside). gallicin(CHsO;, m.p. 202~203°, methy! gallate), gallic acid(CHOs, m.p. 260~265°)
through their physicochemical data and UV. IR. EFMS. FAB-MS. "C-NMR, and 'H-NMR analysis with
authentics.

Keywords [ ] Cercis chinensis, Leguminosae, Leaves, Myricitrin, Kaempferol, Quercetin, Quercitrin, Gal-
licin, Gallic acid.
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HERE(BATHRE) . A3 (e Toll AHe-st

B, 3 AW ), BN A
Kyolekste] ohilz Algstel sk’ " 54 Agas

22 C. yunnanensis (324, C. canadensis (5
olah), C. siliguastrumo] Qed $2 dabdls C
chinensis7} XAl 3HC} 3

Cercis® 48 A& &3 dFZE 1969 Trock
%ol C. siliguastrumol Al myricetin-3-O-a-L-rham-
noside”, ©1oA1 19711 dol mynrilitroside® %818t
' 1990 Sagareishvili= C. siliquastrum, 2 C.
cannadensiso| 4 myricetin-3-O-o-L-rhamnosideZ
Bakeh " 19861 Alibalic 5& C. siliguastrumol]
Al pyrocatechin® gallotanning< &el&tda'?,
1978 Hayman%2 C. siliguastrumoilA]  lithos-
permoside® ¥t}

R gl r] el RS TFEE 19909 Tang 5]
Zo| M afzelin, kaempferol, pintols& ¥lsigdn'?,
199139l = quercetin-3-O-o-L-rhamnoside, myric-
etin-3-O-a-L,-tThamnoside & #&l 8%t}

olof] AA}= Wl 7] Lo AR Agtrt Eejla vk o]
FolH& ¥ ol M= A7) 1ol Agtsldd, $-2hv
2hol| A Zp A B whef 7] Vo] o] Aol uigt M
5 okF 3o wbEor 2 dE AAslel, me-
thanol &2-9] ether& 7 n-buthanol#*&el 4] 63
¢} phenold EF& #&sta, IR, UV, EI-MS.
FAB-MS, 'H-NMR. "C-NMR 59 717184 d-
ata® 339 Compound & m.p. 199~200°
CyHy0128! myricetin-3-O-o-L-rhamnopyranos-
ide(myricitrin). Compound Il m.p. 276°. Cys
H,i0s% kaempferol, Compound Il m.p. 313~
314°, C;sH¢O4%] quercetin, Compound IVi= m
p. 176~178°, C;H30 8! quercetin-3-O-a-L-rh-
amnopyranoside(quercitrin), Compound Vi= m
p. 202~203°, CgHgO52! methyl gallate(gallicin),
Compound VIi= m.p. 260~265", C.He05<! gallic
acidZ &2l 3489 2™, £3] Compound Vi= 4.8
go 2 thgF ¥alH o gallicin® 2HY A& 29 727}
Atz AbE L}

dEYY

Mz 2 207 - 2ey)
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1993 7Y Mupit Kol A AulElE AL Al Ee] A
B3 A& AY ¥ 1 U& AEsy 213k ALg
3l¥ 5 ¥417]7] 2% Gallenkamp Melting point ap-
pratus (England), Nicolet FT-IR Spectropho-
tometer Magna-750 (U.S.A.). Shimadzu IR-435
(Japan), Varian Cary-3 (US.A)). Bruker AM-
200(Germany), Bruker AMX-500(Ciermany), GC~
MS/MS-DS, TSQ 700 (US.A)., VGT0-VSEQ
(FAB-MS, England) % Shimadzu GC-9A (Japan)
ol o] &=t

@ Y B2 - 2493 A8 2kes MeOHE Luf
2 gt AR SR 338 & Ansld, FE 48 29

35t 72 MeOH 9 650 goll 558 Wi 7}
st g 3 YA oasle] de
Et;,0% 33] vt& 32 8% ¥ Et,05S 7%
3l Et,0 A2 458 AFSH 1, G2 528 n-

ul Oh’

o =2
BuOH 33 vty 2 £33 & n-BuOHZE 7
S FE8e #-BuOH 92 100gg dUr}.
(Scheme 1)

Compound [, II, II19] £k2} - Scheme 19 ¥ o
2 Az n-BuOH 9IY2E Sephadex LH-20
column chromatography(d7f &ui: H,O. 10%

Cercis chinensis{dry leaves 2kg)

l extracted with MeOH under room temp.

residue Me(H extract (650g)

suspended with hot water
partitioned with Ex0

Et0 layer (459}

partitioned with nBuOH Sephadex LH-20(EtOH)

o-BuH layer (100g) HO layer CE- J -5
|
Sephadex LH-20(HD—MeOH) 1@(”&(}
- ad  asl
[
‘ Sephadex [H-20(EtCH) Recrys RTCTY'
‘VI Compound 1V
| (4.89) (12009) (Fag
CB-14 ®-19

CB-192 @"—194
CB-1424
1 Recry* Recry* Recry*
Compoamnd 1(1. 63) Compound 11(40wg) Compound 111 (45mg)

* Recry © Recrystallized in EtOH added some HQ

Scheme I— Extraction and Isolation of Compound I-VI
from Cercis chinesis leaves.
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Table I— “C-NMR Spectral Data(1)-Compound IV (50, 75, 125 MHz, DMSO-d

Carbon No. compound!  Compoundl-a* Compoundl-b* CompoundIl Compoundlll Compoundl-a* CompoundIV

2 157.7 154.1 146.7 146.7 147.0 154.3 157.0
3 134.5 136.9 135.7 135.6 135.9 153.3 133.9
4 178.0 171.8 175.7 175.8 175.9 169.2 177.4
5 161.5 149.4 160.6 160.6 160.8 149.3 161.4
6 98.8 109.8 98.1 98.2 98.4 110.0 98.4
7 164.4 153.5 163.9 163.9 164.0 126.6 163.8
8 93.7 97.8 93.1 93.4 93.5 124.5 93.3
9 156.6 156.1 156.0 156.1 156.2 156.3 156.1
10 104.2 114.5 102.9 103.0 103.1 114.6 103.8
1’ 119.8 127.4 120.7 121.6 122.1 127.1 120.8
2 108.1 1274 107.1 129.4 115.2 124 4 115.1
3 146.0 143.4 145.6 115.4 145.2 144 4 144.9
4 136.6 136.8 135.7 156.1 147.8 142.1 148.1
5 146.0 143.4 145.6 1154 115.8 133.2 115.3
6 108.1 121.5 107.1 129.4 115.7 123.7 120.4
rha. 17 102.1 97.8 101.3
2 715 68.2 70.5
3 70.7 68.2 70.3
4 71.6 68.4 70.1
5 70.2 68.1 69.8
CH; 17.7 16.7 17.2
OCOCH; 169.6 168.6
OCOCH; 169.5 168.3
OCOCH; 169.3 168.1
OCOCH; 168.7 168.0
OCOCH; 168.3(2C) 167.8
OCOCH; 167.6
OCOCHs 166.7
OCOCH; 20.8 20.7
OCOCH; 20.7 204
OCOCH; 20.5(2C) 20.3
OCOCH; 20.4(2C) 20.2
OCOCH; 20.3 20.1
OCOCH, 19.8
*. acetate

**: aglycone by hydrolysis

MeOH, 20%MeOH, 30%MeOH, — 100%MeOH)
g AA, B3, 1 F HO0®H(CB-1 fraction)&
Sephadex LLH-20 column chromatography (718
ul: EtOH)E Algsted CB-11914 CB-110 frac-
tiono2 283 ¥ flavonoid ¥4 WS VRN
CB-14 ¥3%$& Sephadex LH-20 column chro-
matography(ZA71&v): EtOH)E ¥HE A|3igte] o
< (CB-1424 fractionS E3 EtOHZ AZAA 3l
Compound I 1.6 g& ¥y} =3, CB-19 £8
< Sephadex LH-20 column chromatography (&
78] EtOH) & Al&i3ted CB-191914 CB-19571%
9] fraction® 2 W, | ¥ flavonoid A ¥He-&
el CB-192, CB-194 fraction® &3 EtOHZ
AAA s, Z+2t Compound 11 40mg, Compound
III 45mg & 22l st}

Compound I —~m.p. : 199~200°
Anal. Caled. for C;HypOpp 1 C 1 54.32, H: 4.34
Found : C:54.27, H:4.32
IRvEBCcm™ :
3385(0OH), 2900(C-H), 1657(C=0), 1604,
1499(aromatic ring C=C), 1074, 1057
(glycosidic OH), 969, 857(aromatic ring
C-H)
Negative FAB-MS(m/z) : 463(M-H])", 317(M-
(rha+H)J", 152
'H-NMR : DMSO-d;, 8ppm
0.85(3H, d, J=6.0Hz, rha. CH,,
5.21(1H, s, rha. anomeric H), 6.21
(1H, d. J=1.8Hz, H-6), 6.39(1H, d,
J=1.8Hz, H-8), 6.90(2H, s, H-2", 6
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®C-NMR : DMSO-d;, 8 ppm
Table I 33
Compound I2| acetylation — Compound 1(50 mg)
& T4 pyridine®} Ac,O& &% 7H3) 24A13F WhE Al
A % g oo WeE viE] MEE AW A% AR
g2 3] A& 2 A=skR (37 me)
m.p. - 140~142°
IRVEBm™ : 2096(C-H), 1790, 1754(acetyl C=0).
1656(C=0). 1214(C-O). 1060~ (gly-
cosidic OH), 968, 898(aromatic ring
C-H)

EI-MS(m/z) : 800(M) ",

Acl}’, 153

'H-NMR : DMSO-ds, 8ppm 0.81(3H, d, J=6.0
Hz, rha. CHy). 1.96(3H, s. COCH,),
1.99(3H, s, COCHy, 2.11(3H. s,
COCH,, 2.32(6H, s, COCH;x2),
2.33(6H, s, COCHs%2), 2.34(3H, s.
COCH, 5.57(1H. s, rha. anomeric
H). 7.13(1H. d. J=1.8Hz, H-6). 7.57
(IH. d. J=1.8Hz. H-8) 7.79(2H, s.
H-2'.6")

“C-NMR : DMSO-d,, 3ppm
Table I #&
Compound 12| 7} 83 - Compound I(50 mg)
£ 1.4-Dioxane 5 mlo} = ¢-H,S0, 1 mi& 7}l
Fgatoll A 2A1ZF WHS A ZiT) Hhg-elol] Wg vhE
% Ethyl acetate® ¥33ld ¢ 53¢ £,
Sephadex LLH-20 column chromatography (1718
of: EtOH) 8l &419] aglycone 2AS Ao, 7
52 Z nde MIXED BED RESIN TMD-82 %3}
A7) ¥, §E3 o] TLCE 8l rhamnosed& &
olsld L, & TMS3} 3l GCE 38 TA A
Compound I9] aglycone —
EI-MS(m/z) : 318{M]", 153
'H-NMR : DMSO-4;, 8ppm 6.18(1H, d. J=
1.8Hz, H-6), 6.37(1H, d. J=1.8Hz,
H-8), 7.24(2H, s, H-2"6"), 1248
(1H, s, 50OH)

“C-NMR : DMSO-d,, 8ppm
Table I &=

Compound II - m p. : 276~277°

318{M-[(rha(Ac);+5
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Anal. Calcd. for CisH1006 : C 1 62.94, H : 3.52
Found : C : 62.88, H: 3.70
IRVEE cm™ : 3439(0OH), 2923(C-H), 1632(C=
0). 1189(C-0)
EI-MS(m/z) : 286(M)", 153, 121
'H-NMR : DMSO-d;, 8ppm 6.19(1H, s, H-6).
6.44(1H, s, H-8), 6.93(2H. d. J=
84Hz, H-3'5), 804(2H, d. J=
8.4Hz, H-2'.6")
“C-NMR : DMSO-ds, 5ppm
Table | ¥=
Compound III - m.p. : 313~314°
Anal. Caled. for C;sH 0O, C 1 59.61, H: 3.33
Found : C :59.59, H: 3.31
IRVEEem™ @ 3400(0H), 1662(C=0), 1616,
1520(C=C), 1321,1172(C-0)
EI-MS(m/z) : 302(M) ", 153, 137
'H-NMR : DMSO-4d,, Sppm
6.23(1H, s, H-6), 6.47(1H, s. H-8),
6.92(1H, 4. J=8.3Hz, H-5"), 7.57
(1H, d. J=8.3Hz, H-6"), 7.67(1H. s,
H-27), 12.45(1H, s, 5-0OH)
BC-NMR : DMSO-d;, 8ppm
Table I #=
Compound II2| acetylation — Compound III(15
mg)S 5 pyridine® Ac,0E 5% 73] 2477 vk
AlZ) F dbg-olo) WSS vle| MEE 3 At %
& & WrE 3] A AE sk 2 23H k(8 me)
IRvEBem™ @ 1783(acetyl C=0), 1663(C=0),
1265, 1247(C-0), 912(aromatic ring
C-H)
'H-NMR : DMSO-d;, 8ppm
2.32(6H, s, COCH;3x2), 2.34(%H, s,
COCH;x3), 7.17(1H. d. J=2.1Hz, H-
6), 7.53(1H, d. J=87Hz, H-5"),
7.65(1H, d. J=2.1Hz, H-8), 7.84(1H,
m, H-2"), 7.87(1H, m, H-6")
BC-NMR : DMSO-d;, Sppm
Table I 3%
Compound IV, V, VIQ] El2] — Scheme 19| WY
o2 Az3 Et,0 A2 45g2 Sephadex LH-20
column chromatography (171 -&l: EtOH)E ¥L5
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Al&Yate] CE-31914 CE-35% ¥ ¥, FeCl, W&
o A& Yehl= CE-34 fraction®l Compound V
48g& E#3l¥1, CE-35 fraction® ODS gel
column chromatography (7l &) © 20% MeOH,
30%MeOH, 40%MeOH, — 100%MeOH)E 3}
CE-351°lA] CE-3552 #83t ¥ CE-3549 CE-
352 fraction°|A] 2}z+ Compound IV 35 mg, VI 120
mg< 23
Compound IV — m.p. : 176~178°
Anal. Calcd. for CyHyO4, 0 C: 56.24, H : 4.50
Found : C : 56.21, H: 4.46
IRVEB'em™ : 3400(0H), 1657(C=0), 1626, 1554
(C=C), 1048(glycosidic OH). 967,
876(aromatic ring C-H)
Negative FAB-MS(m/z) : 447(M-H), 301(M-
(rha+H)J)
'H-NMR : DMSO-d, 8ppm
0.83(3H, d. J=5.THz, rtha. CHy, 5.27
(1H, s, rha. anomeric H), 6.22(1H, d,
J=1.2Hz, H6), 6.41(1H, s, H-8), 6.89
(1H, d. J=8.4Hz, H-5), 7.26(1H. m,
H-6"), 7.30(1H, s, H-2), 12.67(1H., s,
50H)
BC-NMR : DMSO-d,, 8ppm
Table I &=
Compound V — m.p. : 202~203°
Anal. Calcd. for CgHgO5: C 1 52.18, H : 4.38
Found : C : 52.67, H:4.43
IRvEBem™ : 3350(0H), 1694(C=0), 1619, 1535
(C=C), 1448, 1376(CH3), 1264, 1058
(C-0), 767(aromatic ring C-H)
EI-MS(m/z) : 184(M]", 153(M-OCH,) "
'H-NMR : DMSO-d,, 8ppm 3.75(3H, s, CH3),
6.94(2H, s. H-2.6)
“C-NMR : DMSO-d,, 8ppm
Table II 3=
Compound V2| acetylation — Compound V(50
mg)E ¥ pyridine®} Ac,08 5% 718l 2447k w3
AlZE F, ghgofo] WiE slsl AEd Hd-S A9t o5
& &, W2 53] A 39 323 (43 mg)
m.p. ' 147~149°
IRVEBCm™ : 1725(C=C), 1446(CH,), 1200, 1607

Table II— "C-NMR Spectral Data(2)-Compound V-VI

(50, 75 MHz, DMSO-dy)

Carbon No. Compound V Compound V-2* Compoun VI

1 119.5 127.8 120.6
2 108.7 121.8 109.3
3 145.8 143.3 145.9
4 138.6 138.6 138.5
5 145.8 143.3 145.9
6 108.7 121.8 109.3

COOH 168.0

COOCH; 166.5 166.8

COOCH:; 51.8 52.6

COOCH; 164.3

COOCH; 167.3(2C)

COOCH; 20.6

COOCH, 20.3

COOCH; 19.8

*! acetate

(C-0), 7T72(aromatic ring C-H)
"H-NMR : DMSO-d;, ppm
2.30(6H; s, COCH3x2), 2.34(3H, s,
COCH.), 3.87(3H, s, COOCH,). 7.80
(2H. s, H-2.6)
BC-NMR : DMSO-d,, Sppm
Table II &=
Compound VI — m.p. : 260~265°
Anal. Caled. for C;HgO5: C 1 49.42, H: 3.55
Found : C:49.37, H: 3.85
IRvEBem™ @ 3368(OH), 1705(C=0). 1621(C=0),
1270, 1039(C-0O), 716(aromatic ring
C-H)
EI-MS(m/z) : 170(M)*, 153(M-OH)*, 125(M-
COOHJ"
'H-NMR : DMSO-d,, 3ppm
6.94(2H, s. H-2.6), 8.83(1H. s, 4-
OH). 9.19(2H. s, 3.5-OH)
“C-NMR : DMSO-d,, 8ppm
Table II &%

di 2 n@

$2) vieh 2ol 4 Bk o= AuE 3 Sl e

W Cersis chinensis®] & Scheme 13 o] AAE
gt oz s, MeOH 9429 Et,0 R n-
BuOH #3#& Sephadex LH-20 ¥ ODS gel®
column chromatographydl n-BuOH &&ellA]

J. Pharm. Soc. Korea
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flavonoid 3%, Et,O #89l|A flavonoid 1% 2 tan-
nin 2& § % 6% £t Compound I (Cy
HyOp)2 @3 HAPOE mp. 199~200° o)1,
Compound II(C;sH,iQ¢) = 34 AAHOE m.p. 276~
277° o]H, Compound III(C;;H,(O) S &4 Aoz
m.p. 313~314° o[t} I Et,0 E8o|q E2)€ Com-
pound IV(C,HxO)E 34 FHHOZ mp. 176~
178° ©}3L, Compound V(CaH05) = Wy AHog
m.p. 202~203° ©|™, Compound VI(CHgOs5) = ¥4
ZAA 2 m.p. 260~265° ]t}

Compound I - Compound 2 B34 Edite] 4
402 FeCl, ¥H8-3 Mg+HCI ¥H&ol ¥4ol™, IR
spectrumol A& 3385(0H), 1657(C=0), 1604,
1499(aromatic C=C), 1074. 1057(glycosidic O)
cm 59 FEUE #EE 5 AU

UV spectrumeil A= MeOH&9HolA4] 369(0.45),
257(0.55) nme| F4=ti7} YER} 2 2 flavonol$- =4
2 A% = A3, shiftAl2F2 2 NaOMeE 7Hil&
W 320(0.26) nmolA 2L FFuZt JEhdn
NaOAcE 718& 7% 265(0.52) nm= band II7} 8
nm FRPE o2 o]} R T-OHE & F UL,
NaOAc®} H;BO:E 7Hl& o band I¢] 382(0.47)
nmZ 13nm AAEFoT o)FF=EZ B ringol
ortho-di-hydroxy groupel USS & & YA}
AICLZ 7}H31& = 372(0.39) nm¢l band I°] AlCl;+
HCIE 7}3&d 359(0.33) nm=Z & d33 Zx7t
ZolA B2 5-OHE &1e 4= stk

Negative FAB-MS spectrum| A= m/z 46391 4]
(M-H)E. m/z 317914 rhamnose’t &% frag-
ment ion peakE Tad 4= ISt

'H-NMR spectrum@l A& 0.85 ppmoll A rham-
nose®| CHj signal®] J=6.0 HzZ doublet® & €}
%31, 5.21 ppmolA rhamnose®} anomeric proton
signal¢| singlet2 & ER}I U&-& & F AL,
6.21 ppm# 6.39 ppmolA 2zt H-6, H-8 proton
signale] J=1.8 HzZ doubleto & Vet o™, 6.90
ppmelA proton 270%9] singlet signals #3% 4
el A f1x]ol 9l H-2", H-6"9] proton signal®
assignment® = AT}

281 BC-NMR spectrum®l|A1&= myricetin® H
2P L W C-2, C4 carbone] Z+z} 11.0 ppm, 2.8
ppm A& shiftso] #&=H1, C-39] 134.5 ppm o
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2 1.2ppm A% shift Ho} #AE 2R C-3 car-
bonoll Fo] X8 Elo] glycosylation shift7} ol A
S B = Az, 178.0 ppmolA C-49 car-
bonyl719] signal& &2 4 IStk = 146.0(20),
136.6 ppmellA] B ring®] C-3"4" .5 carbon signal®]
&5 protono] 2 S-S A F UMD,
102.1 ppmolA rhamnose anomeric carbon sig-
nal& #1% 4 It

oldel 717184 A#E Compound & myr-
icetin®ll rhamnose?t 2% = & BAZ FH3}o
I FRAE e 771 s

Compound 1€ acetate F-EAZ TH5o] 717] £4
3 A3 IR spectrumol A= 3385 cm™ o4} OH7¢
o] Jepud Fuist AAE T 1709, 1754, 1214
cm A COCHpll 9% FFoi7b Jeh}  acet-
ylationo] 9188 #<lalgz, 'H-NMRAAE 1.96
~2.34 ppmAleloll A 8 mole?) acetyl”) 2H-E] 7|18}
= signal& BEE = Adden, "C-NMR spectrum
olAE 20 ppmPF 167~170 ppmAteloll A acetyl
7|12 5E] 71skR= 8704 9] signalg #3E 4= QA
¥, EI-MS spectrumelA m/z 80024 molecular
ion peak’t eI} Compound IolA acetyl”]l 8
mole®] #A17e] F7HE-E & = 21o] Compound I¢i
hydroxyl717} 87} EAE-S 82918 & YAt

E, Compound [& AIpEdiEle] HdojA agl-
yeoneS 7171 413t Ax EI-MS spectrumdl s
m/z 31814 molecular ion peakE VYL, re-
tro-Diels Alder fragmentation®l 2%+ fragment
ion peakE m/z 15391A B2 4= AU},

'H-NMR spectrumol 4= 6.18 ppm 6.37 ppm
oA z+z} H-6, H-8 proton signalel J=1.8Hz2l
doubleto 2 Yeh = A& @3 4 glen, 7.24
ppmol A thA x|l Q1= H-2', H-6"9] proton sig-
nale] singlet® & uUelhl= RS 334 5 AN,
12.48 ppmelA 5-OH protonol] 7|913h= signal®l
singlet2 2 V= RS 8 5 A

“C-NMR spectrumoliXi= C-3¢] 135.7 ppm o2
A&7 shiftslo] o] @2td & I & AU,
175.7 ppmoll A €-49) carbonyl”]7} UElsten, &
102.1 ppmelA YFERG® rhamnose anomeric car-
bon signal® rhamnoseZ%€E] 7]9l8H= carbon

signale] YA & A& 18 5 AN
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Aglycone 'H-NMR, “C-NMR, EI-MS¢] Spec-
tral data® myricetin®.2 FH3lu FE3} v|lw &
st

FE-32 MIXED BED RESIN TMD-8& 33}
o AR TLCR, WA= TMS3Esled rhamnose
BEH o] GCE HAIslY Retention time(Ry)©)
BEZ ARSIt

ol o] 71718A Aol Ed9e] vlEE Com-
pound [& #2H] CypHyO0l1L m.p. 199~200° ¢
Myricetin-3-O-o-L-rhamnopyranoside® %43}
gi‘:}.lﬁ'ﬂw

Compound II — Compound I 34 224 244
o2 FeCl; 887 Mg+HCI wHgoll Adoln, IR
spectrum®l A1 3439(0OH), 2923(C-H), 1632(C=0),
1189(C-0) em 59 -l & B2 & YA

UV spectrumellAi= MeOH&%ollA] 365(0.17).,
267(0.26) nm9] 57} Yel4 = 2 flavonol =4
2 F4% 5 AU, shiftA|FC. 2 NaOMeE 7M1 S
o 320(0.13) nmFZe A 22 FFuizt vepta
NaOAcE 7}8l& Z-% band 117} 274(0.29) nmZ 7
nm FIFHOZ o]FIEE T-OHE & F UL,
% band I°] 431(0.18) nm= 66 nm FYEo g o]
31 intensity7} SHE 2R C-4'$1x]¢) OH7} &
AgHE o 4= dRNeH, AlICLE 7H3lE W9 band I°|
AICL+HCIE 7S o= W37} dojujx] You
2 5-OHE #1% 4 A =3 B ringdl C-3'. 5
21419] protone] A 3= =] S-S o 5 YA

g, EI-MS spectrumol A= m/z 286914 (M)*
molecular ion peak, m/z 153, 121914 retro-Diels
Alder fragmentation®] 2% fragment ion peakE
#2E 4 3lo] kaempferol 5.3 2= B 7 A%
T AUt

'H-NMR spectrum®l A3 6.19, 6.44 ppmoll Al Z+
Z} H-6, H-89 proton signal®l singleto.2 Jeh}
= A2 #RY 5 AT 6.93ppmeld H-3
5’proton signal®] doublet©.Z, 8.04 ppmel| 4] H-2',
6’ proton signal®! doublet®.Z Uehld o]ES
7}7} J=8.4 HzZ ortho—couplingdti &g <& %
AN

PC-NMR spectrumel A& C-3¢] 135.6 ppmo.2
A2+ shift=e] YePY 22 protone] hydroxyl7] £
A &Eo] S8 & A, 175.8 ppmolA C-4¢9]

carbonyl71& #&& & QIUTH &, 156.1 ppmell A
C-4’ carbon signalo] #2t=|o] C-4" $1X]9] proton
o] Xjghxo] &S & 5 YA

ol¢e] 771eA Axtet FFe] ®vmZ Com-
pound IIE= #2H CsH 00601 2 m.p. 276~277°¢)
Kaempferol2 5 33}gc}, 7142

Compound Il - Compound [ 34 224 2
Bo % FeCl; -3 Mg+HC] ¥l %Aoln, IR
spectrumol4]  3400(0H). 1662(C=0), 16186,
1520(aromatic C=C), 1321,1172(C-Q)cm '59] &
FHE BT 5 A

UV spectrumoll A= MeOHE o)A 378(0.58),
259(0.76) nme] F57F Yeh = 2 flavonol &= 4
2 2% 4 AU 3, shiftAl o2 NaOMeE 7H8&
o 328(0.53) nmolA 2L Fdizt dehta
NaOAcE 7Hl& 3% 266(0.74) nmE band 117} 7
nm FIFEO 2 o] FIZ T-OHE & + YU |
NaOAc$t H3;BO:Z 7H¥& w 389(0.66) nm=
band I°] 11 nm F3#F% 02 o]FSEZ B ringdl
ortho-di-hydroxy groupe] &% ¢ 4 UAlen,
AICLE 7130€ o 437(0.63) nm<! band Io] AlCL+
HCIE 713€ ® 361(0.32) nmE &< 37 73=7}
2ot 2 2 5-0H9} B ring 9] 3, 5-OH9) EA1E &
T At

EI-MS  spectrumollX= mjz 302604  [(M)*
molecular ion peak, m/z 153, 137914 retro-Diels
Alder fragmentationol] 93 fragment ion peakZ
HEHE = 9lof o) AAE EYIZ quercetin &3
o] FERE FAY & U

'H-NMR spectrumol| ¥ 6.23 ppm@} 6.47 ppm
ol Z+z+ H-6, H-8 proton signal®] singlet®.& 1}
B Ag B U, 6.92 ppmelA H-5
proton signal®] J=8.3 Hz9| doubleto & el} 6
proton¥} ortho-couplingdti Y& & F UQeH,
7.57 ppmeliA] H-6"¢] proton signal& @28 5= 311
I, 7.67p pmolA H-2' proton?| singlet& #3234
AR e, 12.45p pmellA 5-OH protonell 71818R=
signale] singlet® 2 Ueh = RS #3238 4= 9l

®C-NMR spectrumell A1 C-3¢] 135.9 ppm .2
A2 shift=le] #3259 proton®] hydroxyl7]| & 3|
#EUSE &4 = YA, 175.9 ppmol A C-49] car-
bonyl7|& & 4 ASATH E, 145.2. 147 8ppmoll,
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A} C-3,4" carbon signale] #aE o] C-3" 4" 9129
proton®] &= J&& & 5 ANt

olidel 717184 A#e BH3e] H|EZE Com-
pound III& quercetin®.Z FAse] 1 FEAE ¢
Eof 7171 3

Compound III& acetateFEAE THE] 7|7) &
A8k A3}, IR spectrumel A& 3400 cm 'oll4 OH7)
o} 93} el Fulot A= 51 1783, 1265, 1247
em™ oA COCHoll 2% F5th7} el acety-
lation®] HALE s en, 'H-NMReA:=
2.32, 2.34 ppmollA 5 mole9] acetyl”| ZH5-E] 7]Q1&}
¥ signal® #E3IHew, “C-NMR spectrumol A
= 20 ppmB-Z3 167~169 ppmAtololl A acetyl”1 &
B 7)¢8k= 5708 9 signal® #2385 1o} Com-
pound IIIel hydroxylZ17} 57) EAEE &+ AN
=3

ole} 7|71%¥4 Axel FEIe vHLZ Com-
pound 112 #2H CsH 070132 m.p. 313~314°%)
Quercetin© & A3t} & F

Compound IV - Compound IVE 34 4808
FeCl, ¥+-3 Mg+HCI ¥H8o) 4Ade]ln, IR spec-
trumell 4] 3400(0H), 1657(C=0), 1626,1554(C=
C), 1048(glycosidicO), 967,876(aromatic ring<]
C-H)em 59 F5408 &g 5 At

UV spectrumoll A= MeOH-& oA 356(0.51),
259(0.74) nm¢] F+HE JEPEZ flavonolf- =4
2 3R T U} 3, shiftA]2Fe 2 NaOMeE 7HlE
o 320(0.29) nm¥2elA MZE Fdi7F vehta
NaOAcE 7}& 7% band 117} 265(0.78) nmE 6
nm Z9AEo 2 o|FuE T-OHE & 4= UL,
NaOAc¢t H;BO:Z 7182 9 band I¢] 376(0.60)
nmZ 20nm FFGEoZ o}FIHTZ B ringdl
ortho-di-hydroxy groupe] &8 & 4 gRer,
AlCLE 7138& ] 362(0.46)%! band Ie] AlCl;+
HCIE 7182 = 351(0.43) & &5 o 77t &
ofx|2 2 5-OH%} Bring 9] 3'.5-OHS] EA& & F
9lo, olatel A¥E EUE quercetin Z39] 3¥HE
2 34T 5 Uyt

negative FAB-MS spectrumolA= m/z 44791 A
(M-H) 9 molecular ion peak, m/z 301914 rham-
nose’} 29 fragment ion peakE #2E 5= U
1=

Vol. 39, No. 6, 1995

'H-NMR spectrum< ®H 0.83 ppmolA rham-
nose CH; proton®l 7118k signale] J=5.7THz9]
doubleto 2 WERIH 527 ppmoll4l rhamnose?)
anomeric proton signal®] singlet2 & JEh}ar gl
S8 & F U o] 9] aromatic YFAAM FF
HE BELS AwE o2 Compound 113 FAHEH &
o2, 6.22ppm¥} 6.41 ppmoll X Ztz H-6, H-8
proton signal®] singleto.2 el 6.89 ppmel
4] H-5" proton signal®] J=8.4 Hz¢] doubleto. &
vUeht} 6" proton® ortho-couplingdli &8 &
T Ao 7.26 ppmoliA H-6"9) proton signal
#2g £ Aglz, 7.30 ppmold H-2" protond]
singlet2, 12.67ppmlA 5-OH proton®l 71915}
signal®] singlete2 Jelte A& 22E F U
c}.

BC-NMR spectrumol A& quercetin® Bl Z 8L
o C-2, C4 carbon®] ZtZt 10.3 ppm, 1.5 ppm A
214 shift=le} @ a, C-39] 133.9 ppmo.Z 1.9
ppm LAY shift o] #&AHB 2 C-3 carbonol B
o] &= o] glycosylation shift7} dojdt HE &<l
o 4= Az, 177.4 ppmll A C-49] carbonyl?| &
B 5 Uk E, 144.9, 148.1 ppmOZ C-37.4°
carbon signal®] &&F o] C-3" 4" 9x9] protono]
AgEY &g ¢ F U, 101.3 ppmeiA
rhamnose anomeric carbon signal& #2138 4= 9l
At

“C-NMR spectrumelA = AH¥t{ o2 Com-
pound IIT3} AR o)A gk, Fo 2 HE 7|Q18h=
101.3, 70.5, 70.3. 70.1, 69.8, 17.2 ppm¢] 671] sig-
nal& o] 238 4 Q). ol/de] 77184 Aol ¥
Z31¢] BlE Compound 112 #2342 C,HpOy0)
I m.p. 176~178° ¢! Quercetin-3-O-o~L-tham-
nopyranoside® F3 s}, 6714 #®

Compound V - Compound Vi W4 ZAAo=Z
FeCl; ¥H-8-oll 3482 YePN a1, IR spectrumell A
3350(0H). 1694 cm™ (C=0)%9] &7t vehie
2 phenold stER FA3HATE

EI-MS spectrumolAls m/z 18494 (M)*
molecular ion peak, m/z 15394 OCHyt €=2H¢
fragment ion peak& #a& 5 AU

'H-NMR spectrum®l#13= 6.94 ppmellA] H-2 60l
A #AW3k= singlet(2H) 3 3.75 ppmell Al methoxyl”|
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o $2;W&= singlet signal(3H) & #Hast = 9llom,
BO-NMR spectrumdl A& gallic acid£ollA fa#ist
= 145.8(2C), 138.6, 119.5, 108.7(2C) ppm¢<] 6712
carbon signal®, 4tael AEE carbon signal(OC
H3)< 51.8ppmellA ##3&E 4 U3, COOY car-
bone| 166.5 ppm &2 1A% shiftdlir glo] ester A g
£ 3t eSS o YA

ol4te] A3Z Compound Vi= Methyl gallate®
FAsle] 1 FEAE WS 7|78

Compound V9] acetate F =& 10| 7]7] 84
& 27} IR spectrumelAE 3500 cmollAl OH7 ol
3 vehtd oz £AE 5 1200 em A
COCH°l 71%13ke &7t Ve acetylation®] &
AeS #ol R, 'H-NMR spectrum® 2.3ppm%-
23 "C-NMR spectrum®] 20 ppm, 168 ppm*2ell
A Z+z} 37l acetyl signal® #EAT ¢ YoiA
Compound Vol hydroxy”)7} 378 &3+ & < AR
1, carboxyl”]®] carbon signal 8 166.8 ppm I}
methyl?] (OCH3) 2] carbon signal ©] shift3lx] o
o2 esterd e 3t U I 4 AT o de]
717184 Aol FE el v & Compound Viz ¥
24 CgHyOs°13 m.p.202~203°9) Methyl gallate
(Gallcin)& FAskdrt® ™

Compound VI - Compound VIi= w94 Aoz
FeCl; ¥hg-oll b 48 YeRRA AL, IR spectrumel 4]
3368(OH), 1705(C=0), 1270(C-0) em™'5¢ &+
7 JERE 2 phenold SIFEZ 4T 4= AN
=3

EI-MS spectrumol| A= m/z 170904 (M] " molec-
ular ion peak, m/z 153°14 OH7} &= fragment
ion peak7} WeEht, m/z 125914 COOHZt €&d
fragment ion peak’} YEh = RS #Es 5 9
o},

'H-NMR spectrumell43= 6.94 ppmel A} H-2,6
A FelsHs singlet(2H) & #3& = Adled, UC-
NMR spectrumel A& 145.9(2C), 138.4, 200.9,
109.3(2C) ppm®] 6712} carbon signal® COOH<2]
carbon signal®l 168.0 ppmol| Yeh}= A& #3tg
F AAt.

olde] 717184 Axel mFEHe] HLZ Com-
pound VIE #A CHOs0l32 m.p.260~265°<]
Gallic acid2 54 stAqrE>

Compound 1 Compound 11
o0~ R
HO OH
OH
R R
Compound 111 H Compound V CH,
Compound 1V Rha Compound V1 H

Fig. 1 - Structures of Compound I~VI.

4 £

2 vhet ZERje A ks AFE e 7)Y A&
el 7] V- Cercis chinensis®] & MAE o= 38}
A o g kg ARl tigh A1 E AXEET &
8t 9J& Scheme 134 7to] X238l flavonoidAl &2
Compound I, II, III, IV®} tanninA &3 Com-
pound V, VI& £23t5tt, oSl sl o]3}8HA
44 9 “C-NMR., 'H-NMR, IR, UV, EI-MS,
FAB-MS% Z}¥ 7171848 st o3 o] &9l
At

Compound [ CyHyOs m.p. 199~200°1 Myr-
icetin-3-O-a-L-rhamnopyranoside (Myricitr-in),
Compound I CisH,Os, m.p. 276~277°¢1
Kaempferol, Compound Il C;H,,0;, m.p. 313~
31491 Quercetin, Compound IV CyHxOy, m.p.
176~178°%) Quercetin-3-O-a-L-rhamnopyranos-
ide(Quercitrin), Compound V& CgI_ISO5,V m.p.
202~203°91 Methyl gallate(Gallicin), Compound
VIz= C:HgOs, m.p. 260~265°¢] Gallic acid® 33}
o 53] Compound V& B2 %4(4.8g)o] a5
o] Gallicin®} 2F).2 2 7}x]7} 9ok Al fct
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