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Phenolic Components from the Leaves and Twigs of Rhamnus taquetii

Dang Thi Lan Huong, Nguyen Tien Dat, Xing Fu Cai, Gwanghai Shen,
KiHwan Bae, and Young Ho Kim*
College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea

Abstract — One anthraquinone and four flavonoids were isolated from the extract of leaves and twigs of Rhamnus taquetii. By
physicochemical and spectral methods, their structures were identified as physcion (1), keampferol (2), thamnocitrin (3), quer-

cetin (4), and 3-O-methyl quercetin (5).
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717] & A2} - 32 Yanako micro melting point
apparatusE AME-3te] S8 oH 25E BASHA] %%k
t} UV FT-IR &3 E§ 2 Beckman Du-650 UV-VIS
spectrometer®} Jasco Report-100 IR spectrometers A3}
o 24390k 'H 2 "C-NMRE Bruker DRX-300 NMR
spectrometer& AHE-ste] £A 51l vh FAB-MS< JEOL-
JMS-HX/HX110A tandem mass spectrometerS A58}
positive mode® 274 3}$] Th. Column chromatography-&
silica gek2 Kiesel gel 60 (Art 9385, 7734, Merck)S A8-3}
3, TLC plate®= Kiesel gel 60 E,q, (0.25 mm, Merck)y&
ARSI
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column chromatographyE 3 ste] 97)9] £38 A}
(Fr. A-D. Fr. EE 94| 100% dichloromethane®} hexane-
dichloromethane (1: )9} A/}&wl 2 2} = silica gel
column chromatographyS 343l 33E 1 8.0mg)S &
Fom™ Fr. HE CHCl,-MeOH (30 : 1) CHCI,-EtOAc (10
(19 ) gvl 2 9835} silica gel column chromato-
graphyZ 331 SRHE 2 (4.8 mg)9} BFHE 3 (42.0 mg)
S AUt Ethylacetate 92~ (15 g)2] 739+ CHCL-MeOH
(10:1=1: D2 /K8 silica gel column chromatography
& Arete] ofle] B8 (Fr aid)S 4L 3, oA Fr. £
YMC*GEL ODS-AS ZA40 2 313 CHCl-MeOH-H,0
(70:15:10, 8t3)& FEEW = 3t silica gel column
chromatographyS A5l 3152 4 (280 mg)st BRHE 5
(87.0 mgyg AUt

2l8fE 1 - Orange crystal; mp 198 —200°C; UV A,
MeOH (log €) 229 (3.23), 269 (3.24) nm; EI-MS m/z 284
[M]"; "H-NMR (CDCL,, 300 MHz) &: 7.55 (1H, s, H-4),
7.29 (1H, d, J=2.5 Hz, H-5), 7.01 (IH, s, H-2), 6.61 (1H,
d, J=2.5 Hz, H-7). "C-NMR (CDCl,, 75 MHz) &: 190.7
(C-9), 181.9 (C-10), 166.5 (C-6), 165.1 (C-8), 162.4 (C-
1), 148.4 (C-3), 135.2 (C-11), 133.1 (C-14), 124.4 (C-4),
121.2 (C-2), 114.0 (C-13), 108.1 (C-5), 106.7 (C-12),
106.7 (C-7), 56.0 (OMe), 22.1 (CH,).

StEHE 2 — Orange powder, mp 283 -286°C; UV A_,
MeOH (log €) 245 (3.07) nm; EI-MS m/z 286 [M]"; 'H-
NMR (pyridine-d;, 600 MHz) 6 : 8.48 (2H, d, J=8.8 Hz,
H-2', 6, 7.31 (2H, d, J=8.8 Hz, H-3", 5", 6.84 (1H, d, J
=2.0 Hz, H-8), 6.74 (1H, d, J=2.0 Hz, H-6); *C-NMR
(pyridine-d5, 150 MHz) &: 177.2 (C-4), 165.5 (C-7), 162.3
(C-5), 160.6 (C-4", 157.3 (C-9), 147.5 (C-2), 137.6 (C-3),
130.4 (C-2', 6%, 123.1 (C-19, 116.3 (C-3', 5", 104.3 (C-
10), 99.1 (C-6), 94.2 (C-8).

SlgtE 3 - Orange powder; mp 226 —228°C; UV A
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MeOH (log €) 242 (3.61), 251 (3.61) nm; EI-MS m/z 286
[M-CH,OH]*; 'H-NMR (pyridine-ds, 300 MHz) & : 8.38
(2H, d, J=8.8 Hz, H-2, 6, 7.15 (2H, d, J=8.8 Hz, H-3,
59, 6.52 (1H, d, J=2.1 Hz, H-8), 6.40 (1H, d, J=2.1 Hz,
H-6), 3.74 (3H, s, OCH,). "C-NMR (pyridine-d;, 75
MHz) §: 176.9 (C-4), 165.1 (C-7), 161.5 (C-5), 160.3 (C-
4, 1562 (C-9), 147.5 (C-2), 137.5 (C-3), 130.0 (C-2, 6),
122.7 (C-1), 115.9 (C-3', 5", 105.0 (C-10), 97.6 (C-6),
91.6 (C-8), 55.6 (OCH,).

3tgHE 4 - Yellow powder, mp 310—313°C; UV A__
MeOH (log €) 229 (3.23), 269 (3.24) nm; EI-MS m/z 302
[M]"; '"H-NMR (acetone-d,, 300 MHz) &: 7.82 (1H, d, J
=2.1 Hz, H-2", 7.70 (1H, dd, J=2.1, 8.5 Hz, H-6'), 7.00
(1H, d, J=8.5 Hz, H-5Y, 6.51 (1H, d, J=2.0 Hz, H-8),
6.26 (1H, d, J=2.0 Hz, H-6). "C-NMR (acetone-d, 75
MHz) §: 176.5 (C-4), 164.9 (C-7), 162.2 (C-5), 157.7 (C-
9), 148.3 (C-4'), 146.9 (C-2), 145.7 (C-3") 136.7 (C-3),
123.7 (C-1"), 121.4 (C-6'), 116.1 (C-5'), 115.7 (C-2Y,
104.1 (C-10), 99.1 (C-6), 94.4 (C-8).

8lgtE8 5 — Yellow powder, mp 282 —285°C; EI-MS m/
z 285 [M-OMe]"; '"H-NMR (pyridine-ds, 300 MHz)  :
7.69 (1H, d, J=2.1 Hz, H-2"), 7.58 (1H, dd, J=2.1, 8.5 Hz,
H-6), 7.00 (1H, d, J=8.5 Hz, H-5, 6.48 (1H, d, J=2.0
Hz, H-8), 6.25 (1H, d, J=2.0 Hz, H-6), 3.86 (3H, s,
OCH,). "C-NMR (pyridine-ds, 75 MHz) &: 179.5 (C-4),
164.8 (C-7), 1632 (C-5), 157.8 (C-9), 156.7 (C-2), 149.0
(C-4'), 145.8 (C-3) 1392 (C-3), 123.0 (C-1), 122.1 (C-6),
116.3 (C-5"), 1162 (C-2)), 105.8 (C-10), 99.3 (C-6), 94.3
(C-8), 60.1 (OCH,).
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A~E dichloromethaned} ethylacetate 2 -3 3}
dichloromethane 229} ethylacetate’ 5 A},
dichloromethane *}2~% silica gel column chromatography
& WH5 A8k anthraquinone 3H8H2 13} flavonoid 3F3¢
& 29 3& At} Ethylacetate 922} 733+ silica gel
column ¥} YMC*GEL ODS-A column chromatography -
ANt SIFHE 491 55 AT

SR 12 QA AP 2A mp 198 -200°CE HE}
W™, EI-MS spectrum®llA} m/z 2849041 molecular ion
peakE YEIIATH 'H-NMR spectrumell A §7.55 (1H, s)
9 §7.01 (1H, sl anthraquinone®] H-4} H-20)| 7]¢13h
proton signalS #&& £ 9IAov, §7.29 (1H, d, J=2.5
Hz)®} 3 6.61 (1H, d, J=2.5Hz)2} proton signalS H-5%
H-79] proton®Z FA3I3t}. "C-NMR spectrumell A= %
1670 9] carbon signals 23 4= ARow 72} B4 o)
chemical shift® 3 o) B 13 daa®’9} w23 A3}
physciond} 2+ X810 R 33HE 12 physcion® ® 5
A3kt

AFE 2 29X LE2A FeCl, ¥Hg-ol) Qo=
phenol’d SHEESS & + Ulom, §4-8 283 -286°C
E YERNASL, EI-MS spectrum®) m/z 2869141 molecular
ion peakZ & 4= 990t} 'H-NMR spectrunelA] §8.48
(2H; d, J=8.8 Hz)# §7.31 (2H, d, J=8.8 Hz)®} proton
signal<> 4' 9|27} X]Z¥ flavonoid B-ring®] 2'¢} 6'2]
proton¥} 39} 5'9) proton®Z FAE90M, §6.84 (1H, d,
J=20Hz)%} §6.74 (1H, d, J=2.0 Hz)¢] proton signal2- 5,
7-dioxygenated flavonoid A ring®] 83} 61 $1%]2] proton
o2 A3k "C-NMR spectrumol A= & 1571 9]
carbon signals +H&E = Q1] o™, Z+ €49 chemical
shifts ¥ B8 data”9} ¥)58 A3} kaempferol# 2
A3t e 32 29 FA% o] 'H-NMRF PC-
NMR patterng YERR1 21 'H-NMRS] §3.74004] & 7Y
9] methoxy group®] peakE F7F2 e 4= gl%low
PC-NMR dataZ kaempferol?] data®} W58 23} C-63
C-82] carbon®] chemical shifi7} ZA3 shiftd Ao 2 ®
o} kaempferol®] C-7°l methoxy group®] Z %3+ rhamno-
cirin® % A3t =] 38H A3} chemical shifts &
A9 vlwg Az Z XS @ 4 Uk

SHHE 4 B B2EA mp 310 -313°CS YRS
H, EI-MS spectrum®] m/z 302941 molecular ion peakZ
#F  AdtE 'H-NMR spectrumellX §7.82 (1H, d, J
=2.1Hz), 8770 (1H, dd, J=2.1, 8.5 Hz), $7.00 (1H, d, J
=8.5Hz)9| protone 717} flavonoid®] 3'9} 4' Yx)7} x| &
¥ B-ring® 2'9} 6, 5'9] protonS = F4 3R oM, §6.51
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(1H, d, J=2.0 Hz)¢} 8 6.26 (1H, d, J=2.0 Hz)¥] proton
signak> 5, 7-dioxygenated flavonoid A ring®] 83} 69 £
%19} proton® = FG3INIt. AR F 15 T4 chemical
shift® E3lo] 238 daw'9} vl st A5} querceting} 2+
UA]EAt. BHE 5= 'H-NMR spectrum® 25} quercetin
o] 2o 8t 7)) methoxy groupe] F7F2 AgE &
24, PCNMR dataZ #&3)'"2} w323k A3 3-O-methyl
quercetin® 2 73T}

2 B

F2uhe) Sl 2] ke olsmkE ZhE A
2riEOe s Arsle] 559 SRHES Eejsiilon, of
3}8tA 4433 75 spectral data2HE 72 598 A3
physcion (1), kaempferol (2), rhamnocitrin (3), quercetin
(4), 3-O-methyl quercetin (5)2.% 54314t}
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