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[ Abstract |

Reticulatae Pericarpium. Method: The chemical constituents were isolated by several chromatographic methods,

Objective;: To investigate the chemical constituents in the aqueous extract of Citri

including silica gel, Sephadex LH-20 and preparative HPLC. Their structures were elucidated by their physical and
spectral data. Result; Seven compounds were isolated, including one flavone C-glycoside, two flavanone
glycosides, two polymethoxylated flavones, one meliacane and one disaccharide, and elucidated as follows:

vicenin-2 (1), hesperidin (2), narirutin (3), nobiletin (4), tangeretin (5), limonin (6), maltose (7).

Conclusion; Compounds 1 and 7 were isolation from this species for the first time.
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1 H 6.93 (1H, d, J =8.9 Hz, H-5'), 8.02 (1H, d,

V-550 #4258 Hh-0] WG %A F FI/IR-480 Plus %Y
Fourier Transform £I #f Y6 3% 4% (KBr £ ) ( H A
Jasco) ,Finnigan LCQ Advantage MAX % i i % ( 3&
[ Thermo Electron ), AV-400 &I #% mi I & %
(Bruker) , £ & (G ) #E €5 3% A B (7 5 1 V46 T 43
J7)  HEE (GF s, ) 2 04 Al (I 5 Ak 2 Tl BF 5%
JIT) ik B (GO0 F, ) v 2 Tl il Ml ( Merck 23 7] ),
Sephadex LH-20(25 ~ 100 um) (#i+ Fluka /A7),
ST AR X8 Sy 43 B 4 565 3 46

JUBRE (PUAE) F 2010 4FE 10 AW T A4 L
FITB2 IX, & B R A7 2 22 B A D ME AR 2 3
XHiM Citrus reticulata © Chachi’ 19 T 8 il 20 3R Rz
A (GCP201009 ) {347 T R M K22 25 B o
2 RESHEH

BT T R B M e 2 50 H L FRER 1.5 kg, Jin
10 L 7K B B e 2 o, R 1 h ok i, A 91 2
UAE O, AR A T Bk 2R B IE T BEZE L, K
5 8 A BOHR D VA 45 I, 43 ol A B A vl Tk R (5. 2
g), LI OWRHARAL (19.39 g) , IE T BEAR AL (58.8 ¢)
KA 4 AT WL TR TR A 128 2 hk I A
gk, DL = S be-F B R M R, T AR R &
TLC 5IF, 135 4 MG (Fr. 1 ~4) Fr.2 8 E K
A, 73 2 alifb 3 246 59 6 (80. 1 mg) ;Fr. 3 £
Tk AT (0 1% | Sephadex LH-20, 73 & 2l 1L 15 21L& ¥
4(120.5 mg) F1 5(100.3 mg) , HRKfIE T BEARALE
B R B 0, DL = S0 e - R G B VR
FrAg iy 4 TLC 43 Hr 5 97,43 8 5 DM 4 (Fr. 1 ~
5)o Fr.2 2 5 REH: 3%  Sephadex LH-20 43§
i 251 2(350. 5 mg) F13(112.4 mg) ;Fr.3
2t Sephadex LH-20 Fl{fil % %! HPLC 43 & 4l fk. 45 514k
B 1 (18.6 mg); Fr. 4 4R W2 6 I8 A 4 35,
Sephadex LH-20 il %% HPLC 43 & a1k 15 2 1k &
¥ 7(30.5 mg),

3 #£HMEE

EW1 XA AR, UV (MeOH) A, 340
nm, RN G A LS IR (KBr) v,
(em™'):3359, 1627, 1361, 1031, 834 cm ™', 2
IR B AR 3L ESI-MS m/z 595 [M +H] ',
617 [M+Na] ", 593[M -H] ", #&/-HX 73 ¥ it &
5 594;'H-NMR (400 MHz, DMSO-d,) §8,: 6.70
(1H, s, H-3),13.70 (1H, s, 5-OH), 10.42 (1H,
s, 7-OH), 8.02 (1H, d, J=8.9 Hz, H-2'), 6.93
(1H, d, J=8.9 Hz, H-3"),9.37 (1H, s, 4’-OH) ,

J=8.9 Hz, H6'), 4.90 (1H, d, J=9.8 Hz, H-
1"),4.66 (1H, d, J=9.8 Hz, H-1");'H-NMR ¥
PR TE 8,13.70 (1H, s) A —{HIKE 715 5,6,
10.42 (1H, s),9.37 (1H, s) RIFH 1R LR T
5, 5% 4h,6,8.02 (2H, d,J =8.9 Hz) F16.93
(2H, d,7=8.9 Hz) N 1', 4'-ZHUL KR &G
F5E;6,4.90 (1H, d, J=9.8 Hz) F14.66 (1H,
d, J=9.8 Hz) HWMHEmELARTFFE 5. Z6 U
EAE B R A A W o B A KA . C-
NMR (100 MHz, DMSO-d,) &.: 164.0 (C-2),
103.7 (C-3), 182.2 (C4), 158.4 (C-5), 107.4
(C-6), 161.1 (C-7), 105.2 (C-8), 154.9 (C-9),
102.5 (C-10), 121.4 (C-1"), 128.9 (C=2'),
115.7 (C-3"), 160.7 (C4'), 115.7 (C-5"), 128.9
(C-6"), 73.3 (C-1"), 71.9 (C-2"), 78.7 (C-3"),
70.8 (C-4"), 81.8 (C-5"), 61.1 (C-6"), 73.9 (C-
1), 71.8 (C2"), 77.7 (C-3"), 68.9 (C-4"),
80.8 (C-5"), 59.6 (C-6"). LA %5 CHk[10]
fiRIE /) 6, 8-Di-C-B-7 ¥ £ 7 3 11 (vicenin2) —
B EAR G Y 1 6,8-Di-C-B-Hi B 3k 77 3¢
(vicenin-2)

a2 HEBA, UV (MeOH) A, 283 nm,
PRz G P ALK R IR (KBr) v,
3473, 1644, 1604, 1516, 1435, 1071 ecm ™', 2
TR B R L R KL ESI-MS m/z 611 [M + H] ',
633 [M+Nal] ", 609 [M -H] , #/R4 X2 5
4 610; ' H-NMR (400 MHz, DMSO-d,) 8, :5.46
(1H, m, H2), 3.15 (2H, m, H-3), 12.00 (1H,
s, 5-OH), 6.11 (1H, s, H-6), 6.13 (1H, s, H-
8), 6.90 (1H, m, H2'), 9.12 (1H, s, 3'-0H) ,
3.94 (3H, s, 4’-OCH,), 6.90 (1H, m, H-5"),
6.90 (1H, m, H-6"), 4.97 (1H, d, J=6.8 Hz, H-
1"y, 4.50 (1H, s, H-1"), 1.06 (3H, m, 6"-
CH,) ;'H-NMR %2R £k X 6,12.0 (1H, s) A
—VEIRE T 1568,6.11 (2H, d) F16.90 (3H, m)
NI B E TR 556,515 (2H, m, H-3) %
TSR AR AR B R T S Ah T 6,4, 97 (1H, d,
J=6.8 Hz) F14.50 (1H, s) /R 2 4o 30k T
s UL B BN A S Y — % 2 BT
AR 264k A ;0 C-NMR (100 MHz, DMSO-
d,) 8.,:78.4 (C2), 42.1 (C-3), 197.2 (C4),
163.0 (C-5), 96.4 (C-6), 165.1 (C-7), 95.6 (C-
8), 162.5 (C-9), 103.3 (C-10), 130.9 (C-1"),
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114.3 (C2), 146.5 (C-3'), 148.0 (C-4’), 112.1  OCH,), 3.93 (3H, s, 8-OCH,), 7.45 (1H, d, J =
(C-5"),118.0 (C6"), 99.5 (C-1"),73.0 (C2"), 2.0 Hz, H2'), 3.97 (1H, s, 3'-OCH,), 3.95

76.3 (C-3"), 69.6 (C4"),75.5 (C-5"), 66.0 (C-
6"), 100.6 (C-1"), 70.3 (C=2"), 70.7 (C-3"),
72.1 (C-4"), 68.3 (C-5"), 17.8 (C-6"), 55.7
(4'-OCHy) ; LA b8 5 3cmk [ 11 ] 438 0 B B2 11 2
TEA - HEEKEY 2 A EKE
(hesperidin)

a3 wEEAKK, UV (MeOH) A, 284
nm, $ERIZA G AR LR R TR (KBr) v, :
3390,1638,1 070 em ™', ¥RiZALS W H oA BRI
HIBR L ESI-MS m/z 579 [M-H] ~, #2RZ4k5W
FHXT 4> F i &k 580 ;' H-NMR (400 MHz, CD,0D)
8,:5.33 (1H, m, H-2), 2.67 ~3.16 (2H, m, H-
3),6.19 (1H, s, H-6), 6.14 (1H, s, H-8), 7.28
(2H, d, J=10.0 Hz, H2",6'),6.82 (2H, d, J =
10.0 Hz, H-3',5'), 5.26 (1H, d, J =4.6 Hz, H-
1"y, 4.93 (1H, d, J=2.0 Hz, H-1"), 3.31 ~3.99
(10H, rha-and gle-H), 1.19 (3H, d, J =6.0 Hz,
6”-CH,) ;'H-NMR ## /R 7E K7 X 6,6. 19 (1H, s)
6. 14 (1H, s) H AR EWEATF1F5:8,7.28
(2H, d, J=10.0 Hz), 6.82 (2H, d, J=10.0 Hz)
HBH L1, 4 - HBURE IR LA FE S T Sy
5.26 (1H, d, J=4.6 Hz) f14.93 (1H, d, J=2.0
Hz) $&5 A 2 M o 56 ot 15 55 L B AR S 3%

AW RE N —i% 2 B F 0 AR T RS
¥7;°C-NMR (100 MHz, CD,0D) §.:79.2 (C-2),
42.7 (C-3), 197.3 (C4), 163.6 (C-5), 96.7 (C-
6), 165.4 (C-7), 96.0 (C8), 163.1 (C9),
103.7 (C-10), 129.5 (C-1'), 128.0 (C2"),
115.2 (C-3"), 157.6 (C4"), 115.2 (C-5"), 128.0
(C-6"),99.8 (C-1"), 73.3 (C-2"), 76.5 (C-3"),
70.0 (C4"), 75.7 (C-5"), 66.1 (C-6"), 100.7
(C-1")y, 70.7 (C=2"), 71.1 (C3"), 72.8 (C-

4"), 68.5 (C-5"), 16.7 (C-6") ; LA b %4t 5 SCHk
(12 ] Hi 3 1 =5 7 il g 1 B0 S A — 30, o e b &
Yy 3 N 2= F A 2 (narirutin)

k&4 BEBAK, UV (MeOH) A, 330
nm, 2R Z AW AFEELT R R IR (KBr) v,
(em™'):3 4281 646,1 520,1 371,1 277 cm ' ;ESI-
MS m/z403 [M+H]",425 [M +Na] ", 5%k
AW M4 4y F & A 402 H-NMR (400 MHz,
CDCl,) 8,:6.62 (1H, s, H-3), 4.02 (3H, s, 5-
OCH,), 3.94 (3H, s, 6-OCH,), 4.09 (3H, s, 7-

.32 .

(3H, s, 4'-0CH,), 7.00 (1H, d, J =8.4 Hz, H-
5"y, 7.56 (1H, dd, J=8.4, 2.0 Hz, H-6") ;'H-
NMR & id5 6,6. 62 (1H, s) 2 C 3 b 3 fi & i
F15%5,6,7.45 (1H, d, J=2.0 Hz) ,7.00 (1H, d,
J=8.4 Hz),7.56 (1H, dd, J=8.4, 2.0 Hz) }y B
YRR 155, $&/8 B 3 17, 37, 4'-= (4R
ARG B mdenf 6 MTHARE 7S,
Ph A5 BN 2 A6 & W AT fig R 7S H AR o T 2Rk A
¥ C-NMR (100 MHz, CDCL,) §.:161.0 (C-2),
106.9 (C-3), 177.3 (C-4), 144.1 (C-5), 138.0
(C-6), 151.4 (C-7), 138.0 (C-8), 147.6 (C9),
114.8 (C-10), 124.0 (C-1"), 108.6 (C=2"),
149.3 (C-3"),151.9 (C4'), 111.3 (C-5"), 119.6
(C-6"), 62.2 (5-0CH,), 61.9 (6-OCH,), 61.7
(7-0CH, ), 61.6 (8-OCH,), 56.1 (3'-OCH,),
56.0 (4'-0CH,) ; LA F%cds 5 SCHk [ 13 ] 438 (19 )1] Bk
R A - A Y 4 HNBRE R
(nobiletin) ,

e S5 H[@B K, UV (MeOH) A, 330
nm, &R ZME WAL IK R IR (KBr) v,
(em™'):3 433,1 651,1 513,1 368,1 208; ESI-MS
m/z395 [M +Na] " ,767 [2M + Na] ", #E/RiZ{L&
Yy AR %4y 7 R 8 3723 H-NMR (400 MHz,
CDCl,) 8,:6.58 (1H, s, H-3), 4.01 (3H, s, 5-
OCH,), 3.94 (3H, s, 6-OCH,), 3.09 (3H, s, 7-
OCH,), 3.88 (3H, s, 8-OCH,), 7.85 (1H, d, J =
9.0 Hz, H2"), 7.00 (1H, d, J=9.0 Hz, H-3"),
3.94 (3H, s, 4’-OCH,), 7.00 (1H, d, J=9.0 Hz,
H-5'), 7.85 (1H, d, J=9.0 Hz, H-6') ;'H-NMR
R RTEMR I X 8,6.58 (1H, s) K C ¥ 3 fi &k
Fi5%,6,7.85 (2H, d, J=9.0 Hz) F17.00 (2H,
d, J=9.0 Hz) y B ¥ FWAFIEST 7155, 475 B 3
1, AR S X BRSSP AR
FA5 5 L AT B AHED Z Ak & 9 7T Be o P 4006
26164 % ;" C-NMR (100 MHz, CDCl,) 8.:162.3
(C2),106.6 (C-3), 177.3 (C-4), 144.0 (C-5),
138.0 (C-6), 151.3 (C-7), 148.3 (C-8), 147.7
(C9), 114.8 (C-10), 123.8 (C-1"), 127.7 (C-
2y, 114.5 (C3"), 161.2 (C4'), 114.5 (C-5"),
127.7 (C-6"), 62.2 (5-OCH,), 62.0 (6-OCH,),
61.8 (7-OCH,), 61.6 (8-OCH,), 55.5 (4'-
OCH;) ; LA F%#s 5 SOk [ 13 ] 4138 (947 B 22 208l 55
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A3, WS LG 5 i B 3R (tangeretin) o

kEwe HEKmAK, UV (MeOH) A, :210
nm, $E8 o TS A LB IR (KBr) v,
(em™'):3421,2 966,1 757,1 701,1 456, #& 7R 4> F
oS R Rk B K BUBE 25 H 5 EST-MS m/z 471
[M+H]",493 [M+Na]", 963 [2M +Na] *, #&/5
AL A WIARNS 4> F i & Ry 4705 H-NMR (400 MHz,
CDCl,) 8,:4.03 (1H, m, H-1), 2.69 (1H, dd,
J=16.8, 1.6 Hz, H2a), 2.98 (1H, dd, J=16.8,
3.6 Hz, H-2b), 2.23 (1H, dd, J=16.0, 3.2 Hz,
H-5), 2.52 (1H, dd, J=14.4, 3.2 Hz, H-6a),
2.84 (1H, dd, J =15.8, 14.6 Hz, H-6b), 2.55
(1H, dd, J=12.4,3.2 Hz, H9), 1.72-1.95 (2H,
m, H-11), 1.46-1.58 (2H, m, H-12), 4.03 (1H,
s, H-15),5.45 (1H, s, H-17), 1.17 (3H, s, H-
18), 4.434.73 (2H, d, J=12.8 Hz, H-19), 7.38
(IH, m, H21), 6.32 (1H, s, H-22), 7.40 (1H,
m, H-23), 1.07 (3H, s, H24), 1.29 (3H, s, H-
25), 1.17 (3H, s, H-26);'H-NMR i 7£ 1% % 5,
7.40 (1H, m),7.38 (1H, m) F16.32 (1H, m) B/R
3 A A5, HEDU AT BE A S IO kiR 2 L Ay
PG EME 5 m it s A 4 P B g i+ 17
53" C-NMR (100 MHz, CDCl,) 8.:79.2 (C-1),
35.7 (C-2),169.2 (C-3), 80.4 (C-4),60.6 (C-5),
36.5 (C-6), 206.2 (C-7), 51.4 (C-8),48.2 (C-9),
46.0 (C-10), 19.0 (C-11), 30.9 (C-12), 38.0 (C-
13), 65.8 (C-14), 53.9 (C-15), 166.7 (C-16),
77.9 (C-17),20.7 (C-18), 65.4 (C-19), 120.1 (C-
20), 143.3 (C-21), 109.7 (C22), 141.2 (C-23),
17.7 (C-24), 30.2 (C-25), 21.5 (C-26); L) I %4
55 3CHR [ 14 438 r A7 vy 2 5000 e AR — 3, M e 1k
HY 6 Z5H P TR (limonin)

a7 HEMBRCIRB K, IR (KBr) v,
(em™'):3434,1637,1360,1 038, 4/ FH & H
FR AL ESI-MS m/z 342 [M] 7, $27R% 465 W AHXT 43
FJf & 4 342;'H-NMR (400 MHz, D,0) g s,
5.11 (2H, brs) SR 2 A H 4 098 6 3 R 15
B fE 8,3.56-3.74,5,3.25-3. 43 F B bR F 15
= ;"C-NMR (100 MHz, D,0) & @A 12 MikfE
5 Hr 5.98.5 Fl 6,94, 7 M Ay A v B ik AR 55 0
78.5,78.3,76.7,75.6, 74.1, 74.0, 72.2, 72.2,
63.4,63.2 3 2 HEER b BB 55 5 2 2T R
mn L) RE M —30, DAL 5 Scmk [ 15 ] #iE i
& R AR — B, B e N & ZFE (maltose)
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