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[ Abstract |

chemical constituents were isolated by chromatography on silica gel, sephadex LH-20 and ODS columns. Their

Objective; To investigate the chemical constituents of Aurantii Fructus. Method: The

physicochemical properties and spectral data were used to elucidate the structures. Result: Nine compounds were
isolated from the ethanol extract of Aurantii Fructus and their structures were identified as umbelliferone (1),
marmin (2), 6', 7'-dihydroxybergamottin (3), bergaptol (4), meranzin hydrate (5), ferulic acid (6), limonin
(7), daucosterolpalmitate (8), and daucosterol (9). Conclusion; Compounds 3-4, 6, and 8-9 were isolated
from this plant for the first time.
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BIRAL m/z395[M +Na] *,"H-NMR (CDCl,) §:8.14 (1H,
2 RS E d,J=9.6 Hz,H-4),7.58 (1H,d,J=2.4 Hz,H-2"),

5241 25 kg, ¥t , R 95% LA 70% &
Pt 52 ¥t 125 0 ) B L 4, 4t BB ok e Ik 44 28 T I A
13 RRBORE . R E TN iE &K i IR A
Wk, SR CHE, I T BEAE, Hoh 22 £ g 6 By
420 g >R HIAE AT 83 (A k- £ R TR A 2 TR )
BT 24 Ay, Horb 16 Sy 59 ¢ &6k AE
- RS VRN (A HPLC LR TN L 2R
W RLE I 2 A A5 4k & 4 1 (100 mg) ,2(950 mg) ,3
(347 mg) ,4(100 mg) ,7(170 mg) ,8 (146 mg) ;20
FUhy 45 g [ FE A RE AT (G- BEAS R VR ) |
2 DY 5L ] RO RLE e M i 4 HPLC gifb 184k 54 5
(89 mg) ;23 S iy 12.5 g ZHFjik ODS | il £ W
H B I 15 5385 LA K sl Ak 15 246 54 6 (25 mg) ,
9(412 mg)
3 GHETE

& 1 J0 s AR 4SS & (F B2 ) ' H-NMR
(CD,0D) §:7.84 (1H,d,J =9.6 Hz, H-4),7.45
(1H,d,J=8.4 Hz,H-5),6.78 (1H,dd,J=8.4,2.4
Hz,H-6),6.70 (1H,d,J=2.4 Hz,H-8),6.17 (1H,
d,] =9.6 Hz, H-3);" C-NMR (CD,0D) §:162.3
(C-7),161.8 (C-2),155.8 (C-9),144.6(C4),
129.2 (C-5),113.1 (C-6), 111.7 (C-3),110.9
(C-10),102.0 (C-8) ., NMR %4 5 3CHk[3 ] —%,
Y 3E R4 I AL N T (umbelliferone)

a2 Aaiam( =AW EE) . ESI-MS m/z
355[M +Na] *,'"H-NMR (CDCI,,) 8:7.63 (1H,d,
J=9.2 Hz,H4),7.36 (1H,d,J =8.4 Hz,H-5),
6.84 (1H, dd,J=2.4,8.4 Hz,H-6),6.80 (1H,d,
J=2.4 Hz,H-8),6.23 (1H,d,J =9.2 Hz,H-3),
5.51 (1H,brt,J =6.4 Hz,H-2"),4.59 (2H,d, ] =
6.4 Hz,H-1'),3.34 (1H,d,J =10.4 Hz, H-6"),
2.37 (1H, m, H-5"),2.16 (1H, m, H-5"),1.76
(3H,s,3'-CH,),1.63 (1H,m,H-4"),1.47 (1H,m,
H-4'),1.20,1.16 (each 3H,s,7'-CH,) ;" C-NMR
(CDClLy) §:162.1 (C-2),161.3 (C-7), 155.8(C-
8a), 143.4 (C4),142.2 (C-3'),128.7 (C-5),
118.9 (C-2"),113.2(C-6), 112.9 (C-3),112.5
(C-4a),101.6 (C-8) 78.0 (C-6'),73.1(C-7"),
65.4 (C-1'),36.5 (C-5'),29.5 (C4"),26.5,
23.3,16.8 (-Me) . LA FE4E 5 SCmR[2] — 8, %8
AL G Y R D /R B (marmin)

EW3 RE A S (=ZE P ). ESI-MS

7.14(1H,s,H-8),6.94 (1H, d,J=2.4 Hz,H-3"),
6.26 (1H,d,J=9.6 Hz,H-3),5.58 (1H,t,J =6.8
Hz,H-2"),4.94 (2H,d,J = 6.8 Hz, H-1"), 3.31
(1H,dd,J=10.4 Hz,1.6 Hz, H-6"),2.35 (1H,m,
H-5"),2.14 (1H,m,H-5"),1.70 (3H,s,3"-CH,),
1.60 (1H,m,H-4") ,1.43 (1H,m,H=4"),1.19,1.16
(each 3H,s,7"-CH,) ;" C-NMR (CDCl,) §:161.2
(C-2),158.1(C-7),152.6 (C9),148.8 (C-5),
145.0 (C2"),142.9 (C-3"),139.5 (C-4),119.3
(C-2"),114.3 (C-6),112.6 (C-3),107.5 (C-10),
105.0 (C-3'),94.3 (C-8),69.7 (C-1"),29.7 (C-
4"),36.5 (C-5"),77.9 (C-6"),73.1 (C-7"),26.5,
23.3,16.6 (-CH,) LA FEU¥E 5 SCmk[4] — 30, %2
Hhoo, T-Z OB B F B R (6, 7-
dihydroxybergamottin) ,

k&4 JLEEHIRES (=4 H bE) . H-NMR
(CD,0D) 6:8.32(1H,d,J =9.6 Hz, H4),7.70
(1H,d,J=2.4 Hz,H-2"),7.05 (1H,d,J =2.4 Hz,
H-3'), 7.01 (1H,s,H=8).6.22 (1H,d,J =9.6 Hz,
H-3);”C-NMR (C,D,N) §:162.2 (C-2),159.1 (C-
7),155.0 (C-5),145.8 (C-2"),141.0 (C-4),114.5
(C-6),112.3 (C-3),106.3 (C-10),106.0 (C-3"),
92.4 (C-8) . NMR %di 55 3CHk [ 4] — 2, 8 N
¥ F 1 ( bergaptol ) ,

&Y s HEBRAREARCHEE), ESI-MS
m/z 301 [M + Na]* 'H-NMR (CD,0D) &:7.83
(1H,d,J=9.6 Hz,H-4),7.44 (1H,d,J =8.4 Hz,
H-5),7.00 (1H,d,J=8.4 Hz,H-6),6.20 (1H, d,
J=9.6Hz, H-3),3.66 (1H,dd,J=9.2,3.2 Hz,H-
2'),3.00 (2H,dd,J =13.2,3.2 Hz,H-1"),3.94
(3H,s,7-0CH,),1.31 (3H,s,4’-CH,),1.29 (3H,
s,5-CH,);"” C-NMR (CD,0D) §:162.3 (C-2),
161.1 (C-7),153.3 (C-9),144.9 (C-4),127.0 (C-
5),115.7 (C8), 112.9 (C-10),111.6 (C-3),
107.6 (C-6),77.4 (C-2"),72.7 (C-3"),24.9 (C-
1'),24.2 (C4'),24.1 (C5'),55.3 (7-OMe) . L)

RS SCER DS ] — B, B KA R N BR
( meranzin hydrate)
e 6 W (o AR 45 & (P BE) J H-NMR

(CD,0D) §:7.62 (1H,d,J =15.6 Hz,H-3"),7.20

(1H,br s,H-2),7.09(1H,d,J =8.4 Hz,H-6),6.83

(1H, d,J =8.4 Hz,H-5),6.33(1H,d,J =15.6 Hz,
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H-2"),3.33(3H,s,-OCH,) ;" C-NMR (CD,0D),85:
169.5 (C-1'),149.1 (C-3),148.0 (C-4),145.5
(C-3"),126.4 (C-1),122.5 (C-6),115.1 (C-=2"),
114.5 (C-5),110.4 (C-2),55.1 (-OCH,), NMR
Bl 5 SR [ 6] AR — 3, B B e A ol BT 2
fi% (ferulic acid) o

&Y T B EIRES & EE) . H-NMR
(C,D;N) 8:7.73 (1H,s,H-21),7.64 (1H,m, H-
23),6.53(1H,s,H-22),5.75 (1H,s,H-17),5.23
(1H,d,J =13.2 Hz, H-198),4.70 (1H, d, J =
13.2 Hz, H-19a) ,4.65 (1H,s,H-15), 4.31 (1H,
d, J=3.6 Hz, H-1),3.26 (1H,dd,J =14.8,4.0
Hz,H-6a),3.21 (1H,d,J =16.4 Hz, H-2a),3.09
(1H, d, J=16.4 Hz,H2b), 2.82 (1H,br d,J =
11.2 Hz,H9) ,2.66 (1H,dd,J=15.6,3.2 Hz, H-
5),2.57 (1H, dd,J =14.4,3.2 Hz,H-6b), 2.01
(1H, m, H-12a), 1.86 (2H, m, H-11,12b),
1.30, 1.29,1.27,1.22 (each 3H,s,4 x CH,) ;" C-
NMR (C,D,N)8:208.2 (C-7), 170.6 (C-3), 166.0
(C-16), 144.1 (C-23), 142.4 (C-21), 121.6 (C-
20), 111.0 (C-22), 80.8 (C-4), 80.2 (C-1),
78.6 (C-17), 67.5 (C-14), 66.2 (C-19), 60.4
(C-5), 55.2 (C-15), 51.9 (C-8), 48.5 (C9),
48.8 (C-10), 38.9 (C-13),37.3 (C-6), 36.9 (C-
2), 30.6 (C-12), 30.3 (C-29), 22.1 (C-=28),
20.8 (C-18),19.1 (C-11), 18.1 (C-30), NMR %%
WEICH[7] -8, B2 xhEG Y hIrE SR
(limonin) ,

k&Y 8 Ak K, H-NMR (C,DN) §:
5.39 (1H, br s, H6),5.00 (1H, d, J =8.0 Hz,
gle-H-1"), 1.22 ~1.30(br s,n x CH,),0.98 (3H,
s,H-19),0.93 ~0.87 (15H, m,5 x CH,),0.69
(3H,s,H-18) ;" C-NMR (C,D,N)8:173.9 (C=0),
141.5 (C-5),122.3 (C-6),103.2 (C-1"),79.2 (C-
2'),78.8 (C-3),75.5 (C4'),75.5 (C-5"),72.1
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(C3"),65.1 (C-6"),57.4 (C-14),56.8 (C-17),
50.9 (C-9),46.5 (C-24),43.0 (C-13),40.5 (C-
12),39.8 (C4),38.1 (C-1),37.4 (C-10),36.8
(C-20),34.9 (C-2"),34.7 (C-22),32.6 (C-7),
32.5 (C-14"),30.8 (C-8),30.5 (C-28),30.5 ~
29.9 (C-14" ~13"),29.0(C-24),27.9(C-2),26.9
(C-16),25.8 (C-3"),24.9 (C-15),23.8 (C-23),
23.3 (C-15"),21.8 (C-11),20.4 (C-26),19.9 (C-
19),19.7 (C-27),19.5 (C-21),14.7 (C-16") ,12.6
(€C-29),12.4 (C-18), NMR %4z 5 3CHk[ 8] — %k,
We B R EA B N FERAAE BR R ( daucosterolpalmitate )
e HakB A, mp 283 ~285 °C, Molish
1 Liebermann-Burchard Sz if ¥ 52 fH 4, TLC 5§ 8
N B RE L — 2, HOR G JUR T B i % E
A& W) R b 3 (daucosterol)
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