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Phenolic Components from the Leaves of Cornus controversa H.
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Abstract—Twelve phenolic components were isolated from the aqueous acetone
extract of the leaf of Cormus controversa H. (Cornaceae). On the basis of chemical and
spectroscopic evidence, the structures of these components were established as gallic
acid, 1-O-galloyl-B-p-glucose, 1,6-di-O-galloyl-B-p-glucose, 1,2,3-tri-O-galloyl-B-p-ghu-
cose, 1,2,6-tri-O-galloyl-f-p-glucose, 3,4,6-tri-O-galloyl p-glucose, eugeniin, gemme D,

- quercetin, quercitrin, hyperoside and rutin.
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ZZEUE Cornus controversa H. &=
Cornaceaed] %3le FEHFERCE %07} 20m
of @stxn, NN @& B, kS }
£3tal? FI2qME BEHY o FUL
WK, 7HAE EREEl Abggict Y

E EY AP T AdFERE LA
Nakaoki, T. £%90] isoquercitring, Takaishi, K
E A Kurihara, T.
590 essential oil(cornusol %), triterpenoids,
flavonoids(quercetin ¥) & 22 By 39
3, Nishino, C. 579¢] halleridone g B34
tl o] halleridone& P-3883 Hela cello] cyto-
toxic activity7} ttn B3 gz, I 8
fatty acid, rutoside, gallic acid $°] B3 HY
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Askx) @&} IR spectrum Perkin-Elmer
spectrophotometer{Model LE 599, U.K.), UV
spectrum-$ ShimadzuAle] UV-240 spectropho-
tometer2 & 4th.  *H-NMR(200, 300MHz)
2 1BC-NMR(50, 70MHz) spectrume Bruker(AM
200, 500, Germany), Varian-Gemini spectrome-
ter, Varian unity -300 spectrometer2 =73 3%
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e 8% (ppm)E JERISIA, AFAFSFE Hz2
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ZEAgt. Column chromatography¥ Sepha-
dex LH-20(20-100y, Pharmacia Fine Chemical
Co., Ltd.), Cosmosil 75 C,4-OPN(42-1054,
Nacalaitesque Co., Ltd.), TSK-gel Toyopearl HW
40F(30-60y, Tosoh Co.), MCI-gel CHP 20P(75-
150u, Mitsubishi Chemical Industries Co., Ltd.),
Avicel cellulose(Sigma)E A&, TLCE:
Kieselgel 60 F254 plate(0.2mm, Merck) [2-uj:
benzene-ethylformate-formic acid(1:7:1 2
1:5:2, v/v), chloroform-methanol-water(13:7:2,
v/v, lower phase), n-butanol-pyridine-
water(6:4:3), acetonitrile-water(85:15)] 2 cellu-
lose F,s4 plate(0.1 mm, Merck) [£7): 296 AcOH,
n-butanol-pyridine-water(6:4:3)]& ©] &8} 11,
HEE 1% ethanoly FeClyAl ok (phenolic com-
pound), 10% H,SO, Al % (sugar 2 Z &
methylether) 3 UV Lamp 254, 356 nm)& AR&
sgom, Aok % ol B8 B EE 17
Nekg AHgain.

2 3 2 - A4 23UR 4 80 ke
o A

B FEEny. 2292 4ol A acetone
T fAS YEEE AR AFed AAS
% AdS Az} ¥Zskd Sephadex LH-20 col-

umn(9 cm X 50 cm)el Z ol H,0-MeOH-
(CH»2COE gradiemZ £A02 4547
TLCZ monitoringdFAA 37M2] fractiono. & 8
8 ol3lth. Fraction 12 Sephadex LH-20(H,O-
MeOH, EtOH), Cosmosil 75 C;5-OPN(H,O-
MeOH), TSK-gel Toyopearl HW 40F(H,O-
MeOH), MCl-gel CHP 20P(H,0-MeOH) %9
column chromatography & ¥HE- A A8t com-
pound 1(550 mg), compound 2(350 mg), com-
pound 9(268 mg), compound 11(3.5 )& &
St9 T}, Fraction 2% MCi-gel CHP 20P(H,0-
MeOR), Sephadex LH-20(H,0-MeOH, EtOH),
Cosmosil 75 Cy3-OPN(H,0-MeQH), TSK-gel
Toyopearl HW 40F(H,0-MeOH), Avicel cellu-
lose(2% AcOH) 9] column chromatography
E vbE Aty compound 3(430°' mg), com-
pound 5(268 mg), compound 8(250 mg), com-
pound 120250 mg)& ©alslgit} Fraction 3&
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Sephadex LH-20(H,O-MeOH, EtOH), Cosmosil
75 Cy4-OPN(H,0-MeOH), TSK-gel Toyopearl
HW 40F(H,0-MeOH) E9] column chromatog-
raphyE ¥HE HA51e] compound 4(155 mg),
compound 6(225 mg), compound 7(120mg),
compound 10(350 mg)& delstith,

Compound 1 (gallic acid) - A 423
(H,0), FeCly test: 34 mp 270-272°, IR
vEBL em™! : 1,650(CO0), 'H-NMR(acetone-
de+D,0) & 7.12 (2H, s, galloyl H).

Compound 2 (1-O-galioyl-f-D-glucose) - -4
HAAH(H,0), FeCly test: AFA mp 205°,
'H-NMR(acetone-dg+D,0) & 5.68 (1H, d, /-8
Hz, glc-1), 7.16 (2H, s, galloyl H)

Compound 3 (1,6-di-O-galloyl-8-D-glucose) -
TG B (H0), FeCly test: F'FA mp
203-205°, 'H-NMR(acetone-d¢+D,0) & 4.36
(1H, dd, =4, 12 Hz, glc-6), 4.60 (1H, dd, /2,
12 Hz, glc-6), 5.72 (1H, d, 8 Hz, glc-1), 7.12,
7.16 (each 2H, s, galloyl H)

Compound 4 (1,2,3-ri-O-galloyl-3-D-glucose) -~
B4 2HE BU(H0), FeCly test: FgA
lod & +32.0°(c=0.6, acetone), 'H-NMR(acetone-
dg+D,0) & 5.44(1H, t, =8Hz, glc-2), 5.64(1H, t,
J=8Hz, glc-3), 6.10(1H, d, /~8Hz, glc-1), 7.02,
7.10, 7.12(each 2H, s, galloyl H).

compound 5 (1,2,6-ri-O-galloyl-B-D-glucose) -
4 HAEABH,0), FeCly test: HA'FA, mp
229-232°, '"H-NMR(acetone-dg+D,0) & 4.41
(1H, dd, =6, 12 Hz, glc-6), 4.63 (1H, dd, J=2,
12 Hz, glc-6), 5.27 (1H, t, 8 Hz, glc-2), 5.98
(1H, d, /=8 Hz, glc-1), 7.09, 7.11, 7.16 (each 2H,
s, galloyl H).

Compound 6 (3,4,6-tri-O-galloyl-D-glucose) ~
o4 TAYEUH,0), FeCly test: HFFA
(od 8’ -77.4°(c=1.1, MeOH), mp 194-1960, 'H-
NMR(acetone-dg+D,0) & 4.20(dd, j=4, 12 Hz,
gle-6), 4.40(d, F12 Hz, gle-6), 4.87(d; -8 Hz,
glc-B-1), 5.36, 5.41(each t, /=9 Hz, glc-4),
5.50(d, F4Hz, glc-o-1), 570G, /=8 Hz, glc-3),
7.04, 7.05, 7.07, 7.16, 7.17( 6H in total, s, galloyl
H). *C-NMR(acetone-dg+D,0) & 63.5(glc-6),
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68.6(70.0, 72.0, 72.8, 74.0, 74.6, 75.9 (glc-2, 3, 4,
5), 93.6(o-glc-1), 98.3(F-glc-1), 110.1(galloyl 2,
6), 120.8, 121.5(galloyl 1), 138.8, 139.1(galloyl
4), 145.8(galloyl 3, 5), 165.9, 166.3, 166.5(-
COO-.

Compound 2, 3, 4, 5, 62 A JI+28 -
Compound 2, 3, 4, 5, 65 5% H,S0,84
o o 90°% sSAzE std %‘Y—
BaCO,2 ZHetdth MEHE 4% oistsel
AAGEL BojR RS ethylacetatei 28319
T} Ethylacetate B | A gallic acidE, & %3
A& D-glucose®: ZEH T TLCE HAlst
of Blskelnt.

Compound 62| methylation - Compound 6
dry acetone oA (CH3),S049 K,COj; 80°
A 1A 308 %—‘ﬂl}l\]ﬁ methylation A]

Z whgde BNAL YAsIT AL AA
8 F53 9§ silicagel column chromatography
[benzene-acetone(9:1, v/vIE AA|&te] methyl
ether 62 2 6hE At} Ga: 'H-NMR(acetone-
dgtD,0O) & 5.66(1H, t, /=10 Hz, glc-3), 5.51(1H,
t, =10 Hz, glc-4), 470(1H, dd, J=6, 14 Hz, glc-
6), 4.35 (2H, m, gle-5, 6), 6b: 'H-NMR(acetone-
de+D,0) & 5.55(1H, t, /~7Hz, glc-3), 5.50(1H, ¢,
J7Hz, glc-4), 4.67(1H, dd, 4, 13 Hz, glc-6),
4.35(1H, d, /=13 Hz, glc-6).

Compound 7(eugeniin) - 234 T38 %
2 FeCly test: &G (o] #+43.9°(c=1.0, ace-
tone), 'H-NMR(acetone-dg+D,0) & 3.89(1H, d,
J=13 Hz, glc-6), 4.53(1H, dd, j=6, 9 Hz, glc-5)),
5.24(1H, d, J=9 Hz, glc-4), 5.39(1H, dd, =6, 13
Hz, glc-6), 5.62(1H, t, =9 Hz, glc-2), 5.86(1H, t,
J=9 Hz, glc-3), 6.22(1H, ¢, <9 Hz, glc-1), 6.50,
6.67(each 1H, s, hexahydroxydiphenoyl H),
6.98, 7.01, 7.12(each 2H, s, galloyl H).

Compound 72| methylation 3 alkali 7}4=£
&l - Compound 7(50mg)& compound 69 4] ¢}
2o w¥og methylationA]#H €A methyl
etherE MeOH(1 mDo| §3st 10% NaOHE
7kl 90°el A 1417t 7HEdtEE. Wgde &
& k4ol & u71x] IN-HCIS 7}l ether®
38 W8 3% Pt FET ethers S EE

7_}7_11-

H]_OQ]JO

rﬁ 2 o
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ARD T NuSOE B4AA Y $58 9,
MeOHol| = etherd CH,N,Z 0°o]A 1Azt
A8 ¥ ¥=38}o silicagel column chro-
matography [benzene-acetone(20:3), v/VIE A

Aldted methyl 3,4,5-trimethoxybenzoate(7a,
5mg) 2 dimethyl-(8)-hexamethoxydiphe-

noate(7b, 6mg)(add% -23.7° (¢=0.6, acetone)l &

aact,

Compound 79| E&E7}&38 - Compound
78 MeOH-water (1:1) 2 mlo]] Zo] F&A4 oA
B8 W2 WA 447 NLE F wrede y
4 & F2A#H Sephadex LH-202.2 column
chromatography(water-MeOH)E A A3t gal-
lic acid(1)¢} 4,6-(S)-hexahydroxydiphenoyl-D-
glucose(70)E LAY, 7c: '"H-NMR(acetone-
dg+D,0) & 4.50-4.903H, br d, gle-1, 2, 3),
5.12(1H, m, glc-4), 4.35(0H, m, glc-5), 5.18(1H,
m, glc-6), 3.50-4.00(1H, m, glc-6), 6.59,
6.68(each 1H, s, hexahydroxydiphenoyl H).

Compound 8(gemine D) - @3 ZHFR
% FeCly test: '@ (ol F +40.6° (c=0.6, ace-
tone). 'H-NMR(acetone-dg+D,0) & 6.46.
6.64(each 1H, s, hexahydroxydiphenoyl H),
7.04C2H, s, galloyl H).

Compound 82| £& 7}5+23H - Compound
88 water-MeOH(1:1) 2 midl] FHo] F8AFol A
gzt 442 ZHEE | dkgd g Yt
2 2AA, Sephadex LH-208 column chro-
matography(water-MeOH) S 4 A3t ellagic
acid(8a) ¥ 3-O-galloyl-p-glucose(8b)E A}
t}. 8b: @3 TAFET  IH-NMR(acetone-
dg+D,0) & 3.43(t, F9 Hz, B-glc-2), 4.69(d, =9
Hz, B-glc-1), 5.14(t, =9 Hz, B-glc-3), 5.22(d, /=4
Hz, o~glc-1), 5.38(t, =9 Hz, o-glc-3), 7.16(2H, s,
galloyl H).

Compound 82| methylation - Compound 8
compound 7049} o] methylation A]71
g e R71ES AAStD ddS &

%% 5 silicagel column chromatography

{benzene-acetone(9:1, v/VIE . AAEta methyl

ether 8¢ ¥ 8d%E AUt} 8c: 'H-NMR(acetone-

dg) 67.29(2H, s, galloyl H), 6.92, 6.71(each 1H,

off ot nio
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s, hexahydroxydiphenoy! H), 5.28(1H, d, /3.5
Hz, gle-1), 551(1H, t, <10 Hz, glc-3), 4.95(1H,
t, /<10 Hz, glc-4), 5.26(1H, dd, /7, 13 Hz, gle-
6), 8d: 1H-NMR(acetone-dg) & 7.29(2H, s, gal-
loyl H), 6.93, 6.69(each 1H, s, hexahydroxy-
diphenoyl H), 4.75(1H, d, /=8 Hz, glc-1),
5.33(1H, t, /=10 Hz, glc-3), 4.98(1H, ¢, J=10 Hz,
glc-4), 5.24(1H, dd, J=6, 13 Hz, glc-6).

Compound 8c ¥ 8de| akali 7}4=£5) - 8¢
R 8dE MeOH 1 mlo] &3)dta 10% NaOH 2
mlE 7hef 90°¢A 1417t Fhg sk}, W
TE 5 ANl @ 97X IN-HCIE 7fstod
ether® 33 W& %% 3iAtt. F&F etherZ
< water2 AHT T Na,SOE G5AA 7t
5% 9 MeOHo| B9 etherd CH,N,2 0°9
A IAIZE K@ & 5%38o silicagel column
chromatography [benzene-acetone(20:3, v/v)|&
A gl methyl-3,4,5-trimethoxybenzoate(7a)
2 dimethyl (S)-hexamethoxydiphenoate(7b)
[lad &? -23.7° (¢=0.6, acetone)lE A},

Compound 9(quercetin) - 38 ¥2H(H,0).
mp 311-313°(dec.), FeCls test: &4 Mg-HC,
Zn-HCl test: 34 1R vEBL em: 3,350 (OH),
1,685(C=0), UV(nm) : A,,, (MeQH) 255, 370,
Amaxy (N2OMe) 321, A, (AICL) 272, 338, 458,
Ay (AICI3/HCD 265, 359, 428, A, (NaOAc)
274, 329, 390, A, (NaOAC/H;BOS) 261, 388,
"H-NMR(DMSO-dg) & 6.17(1H, d, /=2 Hz, H-6),
6.39(1H, d, /=2 Hz, H-8), 6.87 (1H, d, =8 Hz,
H-5"), 7.53(1H, dd, 2, 8 Hz, H-6'), 7.66(1H,
d, /=2 Hz, H-2'), 12.4 (1H, s, C5-OH). 3¢C-
NMR(DMSO-dg) & 146.9(C-2), 135.8(C-3),
175.9(C-4), 160.8(C-5), 98.3(C-6), 164.0(C-7),
93.5(C-8), 156.2(C-9), 103.1(C-10), 122.1(C-1")
115.2(C-2"), 145.1(C-3), 147.7(C-4"), 115.7(C-
5, 120.1(C-6")

Compound 10(quercitrin) - Hal 22H,0),
mp 180-182°, FeCl; test: M Mg-HCl, Zn-
HCl test: FA IR vEBr cm-l; 3,228 (OH),
1,655(C=0), UV(nm) : Amax (MeOR) 256, 350,
Amax (NaOMe) 270, 326, 393, A, (AICI3) 276,
333, 430, Ayax (AICI3/HCD 272, 353, 401, A,

Kor. /. Pharmacogn.

(NaOAC) 272, 372, Ay (NaOAC/H3BO3) 260,
367, "H-NMR(DMSO-dg+D,0) & 0.82 (3H, d,
J=6 Hz, rha-CH3), 5.25(1H, d, J~2 Hz, rha-1),
6.22 (1H, d, 2 Hz, H-6), 6.40(1H, d, /2 Hz.
H-8), 6.86 (1H, d, /=8 Hz, H-5"), 7.24 (1H, dd.
J=2, 8 Hz, H-6"), 7.27(1H, d, J=2 Hz, H-2").
12.63 (1H, s, C5-OH). 3C-NMR(DMSO- dc+D,0)
8: 157.4(C-2), 134.3(C-3), 177.8(C-4), 161.4(C-5).
98.8(C-6), 164.5(C-7), 93.8(C-8), 156.5(C-9),
104.1(C-10), 120.8(C-1 ), 115.6(C-2"), 145.4(C-
3"), 148.6(C-4"), 115.7(C-5"), 121.0(C-6"),
101.9(C-1"), 70.1(C-2"), 70.4(C-3"), 71.3(C-4"),
70.7(C-5"), 17.6(C-6")

Compound 11 (hyperoside) - &4 22(H,0),
mp 227-230°, FeCls test: 2ZA  Mg-HCl, Zn-
HCl test: 4 Uv(om) : A, (MeQH) 257.
362, Apu (NaOMe) 272, 327, 409, Apay (AICL)
275, 331, 438, Ay (AICL/HCD 268, 299, 366.
405, Apay (NaOAc) 274, 324, 380, Ap..
(NaOAc/H;BO3) 262, 298, 377, 'H-NMR
(DMSO-dg+D,0) & 5.33 (1H, d, 8 Hz, gal-1).
6.18 (1H, s, H-6), 6.40(1H, s, H-8), 6.79 (1H, d.
J=8 Hz, H-5"), 7.53 (1H, d, /=2, Hz, H-2").
7.62(1H, dd, /=2, 8 Hz, H-6") 3C-NMR (DMSO-
d6+D20) & 156.4(C-2), 133.6(C-3), 177.5(C-4),
161.0(C-5), 98.8(C-6), 164.2(C-7), 93.8(C-8),
156.3(C-9), 104.0(C-10), 121.2(C-1"), 115.3(C-
2"), 144.8(C-3"), 148.5(C-4"), 116.1(C-5"),
122.0(C-6"), 101.9(C-17), 71.2(C-2"), 73.2(C-3"7),
67.9(C-4"), 75.9C-5"), 60.2(C-6")

Compound 12(rutin) ~ 4 FL(H,0), mp
186-188°, FeCl3 test: 24  Mg-HCl, Zn-HCl
test: & A IR vEBI cml: 3,300 (OH),
1,650(CO0), UV(nm) : A, (MeOH) 259, 359,
max (NaOMe) 272, 327, 410, A,,, (AICI3) 275,
433, Amex (AICI3/HCD 271, 300, 402, A,
(NaOAc) 271, 325, 393, Ay.x (NaOAc/H;3BO3)
262, 298, 387, 'H-NMR (acetone-dg+D,0) &:
1.10 (3H, d, J~4 Hz, rha-CHj), 4.56(1H, br s,
rha-1), 5.12 (1H, d, =8 Hz, glc-1), 6.28(1H, d,
J=2 Hz, H-6), 6.52 (1H, d, /<2 Hz, H-8), 6.96
(1H, d, ~8 Hz, H-5"), 7.63(1H, dd, 2, 8 Hz,
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H-6"), 7.73 (1H, d, /=2 Hz, H-2"). 13C-NMR
(acetone-dg+D,0O) 8: 158.4(C-2), 134.7(C-3),
178.4(C-4), 161.6(C-5), 99 .4(C-6), 164.9(C-7),
94.5(C-8), 157.4(C-9), 104.7(C-10), 122.4(C-1"),
115.7(C-2"), 144.8(C-3"), 148.9(C-4"), 117.0(C-
5, 122.9(C-6"), sugar(17.4, 67.5, 68.8, 70.0,
70.8,71.2, 72.7, 74.6, 75.9, 76.9, 101 4, 103.7)
Compound 10, 11, 129 &F Ji&sl -
Compound 10, 11, 128 ZZ} 5% H,80,& A
o} 90°2 SAIY 7t e & v A4S BaCO; 2
FEean. AEge 4& dFstd AARz
AdojA XL ethylacetate 2 E 319},
Ethylacetate 28 oA querceting, EEIHoX&
L-thamnose(compound 10, 12), p-galactose
(compound 11), p-glucose(compound 12)& F
F3 94 TICE AAIske Zl st
27} o 1%
Compound 12 Z}# spectral data® HE¥
Bl watal gallic acid(1)?¥2 E4 34 ch.
Compound 2, 3, 4, 5, 6% FeCl; & 2}3)
25 FYAE dehin AR 99 gl
lic acid(1)$} glucose’} LolABg 2% glu-
cose?] gallateZ FZEr} Compound 2& %
AMAL A o2 TH-NMR spectrumo] A& aro-
matic fieldolA] § 7.16°] 2HE 9] singleto],
aliphatic fieldel A& 65.68¢) 1H®2] anomeric
proton signalo] j=8 Hz& A &}% shiftdo] B2
He Ao Z Hol glucosed] anomeric centero]
1749 galioyl7}7} esterd§3t Aoz 2% 1
Z3 co-TLC ¥ H-NMR spectrum< |5t
1-O-galloyl-f-n-glucose' P8t 23 14
Compound 3& FAAY HARoz H-NMR
spectrumol| A} & aromatic field| X4 & 7.12, 7.16
of Z}zt 2HE 9] singleto], aliphatic fieldo] A &=
85.72°) 1H¥-¢] anomeric proton signalo] =z}
% shiftslo] BEALAT §4.360] 4, 12 Hz2
couplingdti gJE double doubleto], 4.60
ppmol 2, 12 HzZ couplingdtz %1& double
doubleto] 247}y A2} shiftslo] AFHAUTG,
Z}4] compound 32 glucose®] 1, 6 9o gal-

331

loyl7] 7} esterZd3d S FE2 FHLYD,
anomeric center?) HH%’%% anomeric proton sig-
nal(§5.72)o] 8 Hz& &710 2 Hol 8= 7
Hack ool ZHAE compound 3& 1,6-di-
O-galloyl-B-o-glucose'Va} A3tz TZ3 co-
TLC % 'H-NMR spectrum$ ¥ w@sle] 23 &g
ot

Compound 4% 3 2Ag Barg
NMR spectrumell A& aromatic fieldel] gle}A] §
7.02, 7.10, 7.129) 74z} 2HE-9) singleto] HEY
2. aliphatic fielde]l 2oAME glucose)
methine ¥ methylene proton signal £ 6 6.10,
5.64, 5.44%} proton signalel A AA shiftste] &
Zdg, wWald compound 4% glucose?] ©|E&
AAel galloyl7)7} BEE glucosed] trigallate
2 FAHY  ©]E-& coupling paternQ 2 Rol
glucosed] 1, 2, 3912 AF G5, o4y IH
& %3t compound 4= 1,2,3-tri-O-galloyl-
Bo-glucose'?Z AH FEEZ7 co-TLC T spec-
trum dataE Y vlwste] 23 st}

Compound 5+ FA4 AAAHFom  ITH.NMR
spectrum©j A} aromatic fieldol| §7.09, 7.11, 7.16
o &7 2H¥9 singlete] VEMRTY. Aliphatic
fieldolx+= 171¢] hexosed] 7|98t ©% 7H
9 methine @ methylene proton signale]
253, olE% §5.98(1H, d, J=8 Hz), 6
$.27(1H, t, /=8 Hz), § 4.63(1H, dd, /2, 12 Hz)
2 §4.41(1H, dd, /6, 12 Hz) 5 47} proton
signalo] Az shiftste] TRAHRT. wlebs
compound 5% trigalloyl glucose2 F3 3d}3i o
o galloyl 719 A& xiol WA= aromatic
fieldo| A A a4 shifistz & 4709 proton
signal®] pattern® 2 Yol 27} glucosed] 1, 2,
6919) AL Ho] compound 5% 1,2,6-tri-O-gal-
loyl-Bp-glucose!®Z AR stz ZTEH} co-TLC
2 'H-NMR spectrum< ¥l @3t $3s9ict.

Compound 6& 724 ZAY BL=2 1H-
NMR spectrum wj-$ 233l aromatic field
o 7.04-7.17 Atolell 3752l galloyl7]el <&
total 6HE-2} proton signal®] l%’% 3, aromat-
ic proton signale] A&& shiftdte) #AHR @
v Fog uFo, o] AFEL glucosed
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HO

R4O.
HO -OH RsO
0
R0
HO 2
1
OH
HO OH
c=0
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acetone FollAl (CH3),50; ¥ K,COzE methy-
lation3dle] methyl ether 6a & 6bE AU}, 6a
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proton signalel A 2# shiftdle] 7 HzZ cou-
plingstx 1ol ZHzh glucosed] 3, 4 9, &
4.702] geminal proton©] glucose?] 6 ¢ H
%53, 6b9] 'H-NMR spectrumoir AR
shiftdled #ZHE geminal proton signal [8
4.67(1H, dd, J=4, 13 H2), 8 4.35(1H, d, J~13
Hz)lol glucoses} 6 9o A&Hel @t com-
pound 6& glucose?] 3, 4, 6 o galloyl7]7}
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OCHs
OCH,
H3co\©,ocri3
c=0
HsCO 5
Q O,
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WQO% 6b
OCH,

A% APEE FHAT. oo AHE T
3t compound 6L 3, 4, 6-ri-O-galloyl-D-
glucose'¥2 ZA ZE co-TLC ¥ Z}EF
spectrum datas AH ¥jwdld AT
Compound 7¢& E%M 33 FTE Felly
testo] A} AgME JERRUTH 'H-NMR spec-
trum®) A aromatic fielddl] 6 6.98. 7.01, 7.12¢] 3
7hel galloyiZlell 71918k= Z42h 2HE Y singlet
o] §6.50, 6.679] 17§12 hexahydroxydiphe-
noyl(HHDP) groupel 7191ste= 24z 1HES)
singlete] #% =]3 aliphatic fieldd} & 171<]
herxosed] 7]1915t= 7HE S methine 2 meth-
ylene proton signale] 2% AAR shiftHo] &
& g, 4 aglllE #4571 A com-
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&3 Az methylationA]# methyl 3,4,5-
trimethoxybenzoate(7a) 2 dimethyl (S)-hexa-
methoxydiphenoate(7b)E At o]4te] A3}
2 compound 72 /2] hexoseol] 371¢] gal-
loyl7], @709} (S)-HHDP7|7} A%d 3¥E=
FAEAUG. 7} acyl7le] 2E91A 2 hexosed]
FHE #UA57] 98t compound 78 FE 7}
T8l & A gallic acid(1) 9} 4,6(S)-HHDP-D-
glucose(7c)7} AojA o wil glucosee] 1, 2, 3
Aol galloyl?] 4, 6 $ioll (S)-HHDP717} A%s
o e Aoz =AHHAT. Anomeric centerd)
v} ¢} = anomeric proton signal(§ 6.22)2} cou-
pling constant7} 9 Hz& & Aoz Hol 9=
ARGt o|itel AM}E compound 7E 1, 2,
3-tri-O-galloyl-4, 6-(S)-HHDP-fS-np-glucose
(eugeniin)!¥ o 2 EAF g}

Compound 8% 34 FHE BUZ FeCly
testoll A A gA-& el 'H-NMR spectrum
A §7.049 1789] galloyl7]o] 7]918}= 2HE
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o
OH
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o] singlete], 6646 2 §6.649] 17§¢] HHDP7Y]
of 7]Qleh= 24zt 1HES] singleto] #2E o

i
Zhfell 17h 9] galloyl?] 2 17§¢] HHDP7le] &
A7 FAETG. ol 22 AL compound 8
o A JpRE o] 93 ellagic acid(8a) ¥ 3-O-
galloyl-D-glucose(8b)7} Gy &of| wal ol &
21t} Compound 8& methylationA]# methyl
ether 8¢ ¥ 8dE ¥t 8c % 8d9] 'H-NMR
spectrum= HESH Z3 anomeric proton sig-
nale] Ztz} § 5.28[(1H, d, /=3.5 Hz). 8. §
475((1H, d. /=8 Hz), 8dlol Yl ez B
o} 8¢ ¥ 8d¥e o= ¥ Banomerztn FAHHQY
t}. % 8ce 'H-NMR spectrumol|Ad §5.513 6
4959} proton signale] =10 HzZ A& shift
sted el s 8de] 'H-NMR spectrumofiA] §
5.333} §4.982] proton signalol JF10 HzE A=A}
7 shiftdle] TEFHW | o]EL Z}7] coupling
pattern® 2 Ho} 8c, 8dd] UolA glucose?] 3,
4 8ol FeT. = 8¢ L 8d9] 'H-NMR spec-
trumel| A AR shiftdla 2l 6 5.26[(1H, dd,
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8c 8d

J=7, 13 H2), 8¢), 5.241(1H, dd, =6, 13 Hz), 8d}<]
geminal proton signale] glucose®] 6 9o A<
Bt mEld HHDPZ|E glucosedl 4, 6 $9)
A% Qv Aoz ZAAFHPE. HHDP7| 9
atropA & 8¢ 2 8dE alkali 7lEs)sty Az
methylationdte] QoA dimethyl hexamethoxy-
diphenoate®] A#Fx7t “ 2 S-configurationg
Ze g ARPY. o4 HEAZ com-
pound 82 3-O-galloyl-4,6-(S)-HHDP-p-glu-
cose(gemine D)7 BA EEI co-TIC L
% spectral data g ®iwal] FA AT
Compound 9@ € compound 12+ &<l ug
3l 2} spectral datag] 3422 compound 9
£ quercetin!”®, compound 12 quercetin-3-

O-rutinoside(rutin)!*?¥c 2 2% EFI AH
vl et AR

Compound 10 34 F&Z FeCl; testol A
QEA  MgHCl 2 Zn-HC testofj A T 48 1}
el & flavonoid ERI¥HS-o] ¥4E ey
Ak, 'H-NMR spectrumo| A aliphatic fieldel| A
50.82¢) A& A rhamnose?] methylrlo] 23t
3HE2] doubleto], §5.259 F2 Hz& coupling
8}3L 9l anomeric proton signale], aromatic
fieldoll §6.229 66.409) &z} F2 HzZ cou-
plingsl1 J¥ doubleto], §6.869] 8 Hzo]
doublet, §7.249 F-2, 8 Hz2] double doublet, §
7.27° =2 Hz9] doubleto] FFH = o] com-

pound 10¢] aglycone FE-& quercetin®.2 3
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At Compound 10 4+ 7}5Rajs At
thamnose @ aglycon© 2 quercetin®} B4 53}
o}, whebA compound 102 quercetin®] rham-
noseZt 17} ether AEF Aoz FA5AC.
Rhamnosed A A E UV spectrumoA
NaOMe#H 7}A] 324 nmol] A2 E5d7F JE
e ez Hol 799 hydroxy7l 7},
NaOAc/H3BO;% 7FA]  bathochromic shift2},
AlICI3/HCIAE 7FA] Btk AlCI; 8 7HAl batho-
chromic shift7b Aot 722 Yol B3| free
dihydroxyl groupe] EAdtte A& ¢ + A
Qn? BC.NMRoA 29 2 499 C signal©]
AAA shifts) i, 391¢] C signalo] <3y R
shifts]= 5 glycosylation shift?”s] & ZAeg B
ol 3997 AR st tl. Anomeric centere] Hj$
£ 'H-NMR spectrumo| A anomeric proton sig-
nal(§5.25)8 coupling constant7} 2Hz2 o~ 9
2 ZAAYPt. olarel AF/E compound 65
quercetin-3-O-a-1-thamnoside (quercitrin)!®2}
AFstn FET co-TLC, 1H-NMR, 3C-NMR
spectrum< Bl @3t FA AT

Compound 11& 4 ¥R FeCly testol A
Q2 MgHCl 9@ Zn-HCl testell A EA4E v}
B 5 flavonoid #ukgel 4 Yehd
ek, '"H-NMR spectrumo| A aliphatic fieldsl 1
He] hexoseo] 71913l % 7HES] methine
2 methylene proton signale] F#E 11, aro-
matic fields) A} §6.18% §6.409) Z}z} =2 HzZ
coupling3dlal $1& doublete], §6.799) /=8 Hz,
7.53 ppmell J=2 Hz, 7.62 ppmell J~2, 8 Hz& 7}
7t couplingdti ¥ signalo] I Ho] o] g

FE LS compound 1004 9t Bo] Bzt
quercetin®] EA7} FHEY | £ compound

11L& & 7bF88)e 23 quercetind galactose
g 9}, olAte] AHE compound 112
quercetin®] 1742] galactose’} glycoside 2 %3+
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spectrumol| A NaOMed7}Al 327 nmol| M 2&
FUizt vetde 222 Hol 799 hydroxy
717}, NaOAc/H;BO3;8 7HA] bathochromic shift
¢}, AICL/HCIH7FAl Eth AICLYH7HA] batho-
chromic shift7} dojd A S8 Hol BEX free
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dihydroxyl groupe] Z2Adtte RE TF UM
3. %, BCNMRAAM 29 2 499] carbopn
signale] Zt7zH 9 2 2 ppm AAA shiftHa 3
9}el carbon signalol 2 ppm 3A# shifts] =
% glycosylation shiftdle ZA22 Hol galac-
tose?]l 23 YA+ 399z BHAG.
Anomeric center®] #1$)E 'H-NMR spectrume]]
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data®} 'H-NMR, C-NMR spectrum$ ¥®]x3}oq
R

m
rh

2 80% %A acetone O
2 43

column chromatography & A1t 12%9
phenolic compounds& ©@elatct. ol 3§
2o 2834, 'H- 2 BCNMR, UV, IR 59
spectral data®] &4, Bajuks ZFEI HlwA
g 5o du gallic acid(1), 1-O-galloyl-f-p-glu-
cose(2), 1,6-di-O-galloyl-B-p-glucose(3), 1,2.3-
tri-O-gallovl-B-p-glucose(4), 1,2,6-tri-O-galloyl-
B-p-glucose(), 3,4,6-tri-O-galloyl-p-glucose(6),
eugeniin(7), gemine D(8), quercetin(9),
quercitrin(10), hyperoside(11), rutin(12)2. & &
Atk olF FATL hyperoside(1H R
3.5g(0.04%)°]1 2, gallic acid ¥ quercetins

10  Rhamnose
11 Galactose
12  Rutinose
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