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Isolation and Identification of Phenols Compounds in Aurantii Fructus Immaturus
DENG Kezhong, LIU Cong, CHANG Meiyan, ZONG Qi, XIONG Ying(College of Pharmacy, Jiangxi University
of TCM, Nanchang 330004, China)

ABSTRACT OBIJECTIVE: To separate and identify the phenols compounds in Aurantii Fructus Immaturus, and to provide
reference for basic research of its effective substances. METHODS: The phenols compounds were isolated and separated by silica
gel, HW-40F gel column, ODS reversed column and preparation HPLC. Their physicochemical properties and spectral data were
used to identify the structures. RESULTS & CONCLUSIONS: Totally 12 compounds were isolated from Aurantii Fructus
Immaturus, identified as 6’ -O-trans- cinnamoyl-3, 5-dihydroxyphenyl p-D-glucopyranoside (compound 1) , methyl 3-(2', 4’ -
dihydroxy phenyl) propionate (compound 2), phloroglucinol (compound 3), aurantiside A (compound 4), 5,7, 4’ -trihydroxy-8,
aromadendrin-7-O-f-D-

glucopyranside (compound 6) , hesperidin-7-O-f-D-glucoside (compound 7), naringin (compound 8), hesperidin (compound 9),

3" -dimethoxyflavone-3-O-6" - (3-hydroxyl-3-methylglutaroyl) S-D-glucopyranoside (compound 5) ,

narirutin (compound 10) , neoeriocitrin (compound 11) , eriocitrin (compound 12). Among them, compound 1 is a new
compound, and compounds 2 and 3 are isolated from Critus for the first time.
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Al ) 3 BS 2248 T H 43 B R (T8 E S8 2 R A Al ) 5
ZF-1 R = FEE o3 A A C 0 5 LR B B R ) 5
1100 LC/MSD Trap SL % 5 i % ( 52 [&] Agilent 28 7] ) ;
2489 Alliance Separations Module %Y il £ & #H {2, 3% 1L .
2695 %I HPLC 1% ( 3£ [&] Waters 23 7] ) ; ODS-AQ i+
Phenomenex Cs 35 ( HA YMC A H]) .
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IS 2GR F 20 L3 AR TV P A R i 2 M i i, &2
VLV Ho B 2l K27 2 2 e AR S B 2 B 08 2 A PHT A T
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98% ) 5 2= A5 M Bz X B (Lot s A Rl 4 A B
AL #S YY90132, 4l JF . >98% ) ; HW-40F KRl ( H A<
TOSOH A ) ) s KL AE HP-20( A A =254k 240 ) ) s 4
O IERERE (100~300 H ) .GF254 3 2 % (5 2 ek
) RN Al Ak LR CBR OE TR R
SRS | B3 S TS (W A LR ]
2 HESER
2.1 HMELHBEUEWHIRNE S B

B 50 kg #RL82, BT, SR 5458 (L/kg, ) ARFR K
95% . 70% £ FEMKURIB JEHE IR 20 d, $EIBOREE Bk, 15
B R K R A . SR Gl IE T
Fist (4524 50 L)AL, Pl v 415 3 FAS [R] 2 B it (O
I A HE A SR R PR R OB AR T ) o
2.1.1 LMROEZREMNE WIRBEIZRE 1
kg, ZREAE A e, DA S e- (100,49 1,
19:1.8:2.7:3.5:5.0: 1, V/V) 6 BRI, 7 3 2 50
mL/min. WK G5 RE I 25 5, A 9115 146 N 4Y o
A2 133 3 40 B4 ODS SUAH A (6% 438, LUK -
(1:0.9:1.8:2.7:3.6:4.5:5.4:6,3:7.2:8,1:9.0:1,
VIV REGEIR , 3 10 mL/min, FEH 382 (618 T35
A 22 N4 5 B FrlA~Fr.22A, Fr.l5A Hr %4
HW-40 BERAT (38 53 25, HEE BRI, 45 WA (3 [ 2
AN H - K (406, )4tk , 1516 &9 1(29.5 mg) ;
Fr.3A M7 45 i 13654 3(68 mg) ; Fr.11A Fll Fr.14A [A]
B2 HW-40 BE AT (35 4325 LUK 28 WM 35 [ 2l AH
Sy B B EE-K (327, V1V) R - /K (4:6, V7V) 1464k, 15
FMEAY 2(7T mg) FALAH 7(60 mg) o 45 135 3t 3 [al#
2 ODS RAHFE 3 42, LIK-FIEE(1:0,9:1.,8:2.7:3,
6:4.5:5.4:6.3:7.2:8,1:9.0: 1, V/V)BEREEVEME, i
10 mL/min, FF AR )23 60185 32 B 5505 I 745 16 N4 3 B
Fr.1B~Fr.16B, H:f Fr.1B 20 5 2 1l 45 W A0 3% [ sh A
AR (37, V)15 B 4lifk 45 84k A4 4(40.7 mg)
b5 P6(42.3 mg) .
2.1.2 IETEZEEENSE BUETEZEEE 1.5 ke,
Lot KA IR A 50 25, 8 30 % L FEUR I 4342 ODS
JARAE 3% o2, DIK-FIBE(1:0.9:1.8:2.7:3.6:4,
5:5.4:6,3:7.2:8.1:9.0: 1, V/V)BEREBERL , i A 10
mL/min, 1§ 22 4~ 24 43 Bl Fr.1C~Fr.22C, H # Fr.3C,
Fr.17C >R I 2 WAH €8 335 [ 2l AH 23 1) ok P - 7K (4.5
5.5, VIV) R - 7K (416, VIV) 44k, 4> 5546 &9 5
(77.1 mg) FLA ¥ 8(10 mg) ; Fr.2C 22 HW-40 BERH: 4
T, RPN, 153 8 Ui o3, PR VR A 55 2 5 T 40
G3 IR P A8 WA C 38 [T AR 4351y T BE-7K (4.5:5.5,
VIv) M - K (3.5:6.5, V/V) 4tk , 154644 9(24.6
mg) b5 10012 mg) AbAH 11(11.7 mg) AbLG5H 12
(11mg).
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2.2 MXHBENEWNEHERE

SR FH B s AR B A S 4T A6 T A5
EE R BRI A

a1 B AR, =P BRI R T
I [M+Na]" J&i faf bt (m/z) b 441.116 2, #fE9 43> F 200
CoH2.0, 5 AN 3 4351 6341 497 .1 400, 1 385,
1165.1 078, 831 cm ™' BYM IS I R I Z AL G 1) &5 7%
e JLHIER SRR 2 A CEADETER, R E)
HORIEEEA, 10% BiR CBEMIE WA K. 'H-NMR
W, 7.72(1H, d, J=16.2 Hz, H-7" ) 11 6.62 (1H, d, J=
16.2 Hz, H-8" ) Sy — %t iz AR5 U |- 19 24 H L1157
5,00 7.63(2H, m) .7.42(3H, m) 254 “C-NMR 14, 118.7
(C-8").129.4(C-3",5") .130.0(C-4") .131.5(C-2",6") .
135.8(C-1") . 146.6(C-7") ,168.6(C-9") , Vi A /T 7%
A 1A WS 5, 6.12(2H,d,J=2.4 Hz,H-2,6) .5.99
(1H,t,J=1.8 Hz, H-4) f1§. 96.8 (C-2,6) ,98.1(C-4) .
160.2(C-3,5) ,160.9(C-1) , BEBAZR R LA 0] 7 3 HUAC 5
On 4.86 (1H, d,J=T7.2Hz, H-1" ) Jp ¥ i 35 5L H & 1, O
3.73~3.42(4H,m,H-2' ,3' ,4',5") .54 4.60(1H,dd,J=
2.4.12.0 Hz, H-6' a) . 4.32 (1H, dd, J=7.2. 12.0 Hz,
H-6'b) 45450, 65.0(C-6") . 71.8(C-4") .74.9(C-2" ) .75.5
(C-5").78.0(C-3") . 102.1(C-1") , Wiz & ¥ Jy #i %)
BT, 20T 2 R K A 38 3 T2 85 4 2 Oy D R %
W AR R G B R/ INHE BT AR B Sy gAY T
i G B AH G (HMBC) i H , fiR 4 6. 168.6 (C-9”) Fl 6
4.60(1H,dd,J=2.4,12.0 Hz,H-6"a) .4.32(1H, dd, J=
7.2.12.0 Hz,H-6"b)4 HMBC {5 5, 3 H.0. 168.6(C-9")
it 5 i OB ) — X i - 0u 7.72 (1H, d, J=16.2 Hz,
H-7").6.62(1H,d,J=16.2 Hz, H-8" ) A L FLAH X , #E
PRV 56 6 114 Pk S e 5 7 5 W 1) 6 8 A% 5 6. 160.9(C-1)
56, 4.86(1H,d,J="7.2Hz, H-1" ) A i FE A6, 3 Hik 5
Ou 6.12(2H,d,J=2.4 Hz,H-2,6) 4 ICFLAH X , 40 3 2
BER I A A 14 3- BRI . B, etk &9 11
25 ¥ 24 6’ -O-trans-cinnamoyl-3, 5-dihydroxyphenyl S-D-
glucopyranoside, Z82x [5t] 3¢ [E {b 27 ST EICH 1, 2 B
LG . AW 1 b= a5H LR 1.

OH
1 LEaw 1L FEER

Fig1 Chemical structure of compound 1
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WRAR L B #AE B 2{5 . "H-NMR (CD,0OD, 600 MHz)
0:6.83(1H,d,J=8.4 Hz,H-6),6.26 (1H,d, J=2.4 Hz,
H-3),6.19 (1H, dd, J=8.4.2.4 Hz, H-5) , 3.63 (3H, s,
O-CH,) , 2.77 (2H, t, J=7.8 Hz) , 2.55 (2H, t, J=17.8
Hz)., "C-NMR(CD.OD, 150 MHz)¢:175.9(C-9),157.9
(C-2),157.2(C-4) , 131.4 (C-6) , 119.3 (C-1) , 107.3
(C-5) , 103.4 (C-3) , 51.9 (OCH:) , 35.4 (C-8) , 26.5
(C-7)o VA FEE S SCRHOE A — 3, BUSE b AW
20 3-(2" 4" - IR IL) N H IR

A 3: T EYUIR A, )2 A5 o W B
10% i iR LB #AJE A% 1 (4. 'H-NMR (CD:OD, 600
MHz) 6:5.79(3H,d, /=18 Hz,H-2,4,6) , “C-NMR
(CD,OD, 150 MHz) 6: 159.8 (C-1,3,5),95.6 (C-2, 4,
6). DA 5 SCRRHGE A — B, M e B3
S TE] R = o

AW 4: R ER R . W2 5 o BB A
10% Bifz £ BN JE i K48 5, . "'H-NMR (CD,OD, 600
MHz) 0:7.64(1H,d,J=15.6 Hz,H-7"),7.21(1H,d,J=
1.8 Hz,H-2"),7.11(1H,dd,/J=1.8.8.4 Hz,H-6" ) , 6.81
(1H, d, J=8.4 Hz, H-5" ) , 6.44 (1H, d, J=15.6 Hz,
H-8"),6.20(1H,d,J=8.4 Hz,H-5"),6.11(2H,d,J=2.4
Hz,H-2,6),5.97(1H,t,J=2.4 Hz,H-4),4.85(1H,d,J=
7.2 Hz,H-1'),4.56(1H,dd,J=2.4.12.0 Hz,H-6"a) ,4.30
(1H, dd,J=6.6.12.0 Hz, H-6'b) , 3.92 (3H, s, OCH,) ,
3.72~3.37(4H,m,H-2' ,3' ,4',5'), “C-NMR(CD,OD,
400 MHz)d:56.5(OCH,) , 64.7(C-6" ), 71.8(C-4" ), 74.8
(C-2"),755(C-5"),78.0(C-3"),96.8(C-2,6),98.1
(C-4),102.1(C-1"),111.8(C-2"),115.2(C-8"),116.5
(C-5"),124.2(C-6"),127.7(C-1") , 147.1(C-7") , 149.4
(C-3"),150.8(C-4"),160.1(C-3,5),160.8(C-1), 169.2
(C-9") o LA LEds 5 Sk i A — 20, s e b &
W4 f7 Aurantiside A .

B W 5 EEMRY . )2 G GRS, 10%
TR BN #AU5 2 % 4 . 'H-NMR (CD,0D, 600 MHz)
0:7.92(1H,s,H-2"),7.67(1H,d,J=8.4 Hz,H-6" ) ,6.87
(1H,d,J=8.4 Hz,H-5" ) ,6.21 (1H,s),5.30(1H,d,J=
7.2 Hz,H-1"),4.20(1H,d,J=10.2 Hz,H-6"a) ,4.09(1H,
m, H-6"b) , 3.92 (3H, s, O-CH,) , 3.87 (3H, s, O-CH,) ,
3.59~3.45(4H,m,H-2",3",4",5"),2.46(4H,m,H-2" ,
4"),1.16(3H,s,H-6" ), “C-NMR(CD,0D, 150 MHz)
5:179.4(C-4),174.9(C-5"),172.2(C-1"),158.5(C-7),
158.4(C-2),157.9(C-5),151.0(C-4"),150.2(C-9),148.3
(C-3"),135.3(C-3),129.1(C-8),123.9(C-6" ), 122.9
(C-1"),116.1(C-5"),114.1(C-2" ), 105.6 (C-10),104.0
(C-1"),100.1(C-6),77.8(C-3"),75.6 (C-3" ), 73.8
(C-5"),715(C-2"), 706 (C-4"),64.4(C-6"),62.0
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(O-CH;,),56.6(0O-CH;) ,46.1(C-2"),45.8(C-4"),275
(C-6"). LA EFEdES SO B A —0, B e e
YI5M5,7,4" - =38, 3" - — HAEILHE-3-0-6-(3-5%
BE-3-FHL N R BT ) -B-D- A A Y

a6 R, WE AR IEBER, 10% 6
R Z FE N B #5 (4. "H-NMR (600 MHz, CD,OD) 6
7.33(2H,d,J=8.4 Hz,H-2' ,6'),6.82(2H,d,/J=8.4 Hz,
H-3',5'),6.22(1H,J=1.8 Hz,H-8 ),6.21 (1H,J=1.8
Hz,H-6),5.39(1H,d,/J=2.4 Hz,H-2) ,4.98(1H,d,J=
7.2 Hz,H-1"),3.90(1H, m,H-3) . “"C-NMR (150 MHz,
CD;OD) § :197.2(C-4),167.0(C-5),166.9(C-7) , 163.2
(C-9),159.3(C-4"),130.7(C-1"),129.1(C-2" ,6" ), 116.4
(C-3",5"),105.0(C-10),101.2(C-1"),98.0(C-6),96.9
(C-8),80.6(C-2),78.3(C-3"),77.8(C-5"),74.64(C-2"),
71.14(C-4"),62.32(C-6"),77.2(C-3), DL F%cds 53k
1B HA 2, O E B 6 S R -T-0-B-D-H]
HIHETT

EY T EEMAR, WS EETOREEER, 10% 5
ik B A5 B 5 (. "H-NMR (DMSO-ds, 600 MHz)
0 :12.04(1H,s,5-0H),9.11(1H,s,3'-OH) ,6.94(1H,d,
J=8.8 Hz,H-5'),6.93(1H,s,H-2" ),6.88(1H,d,J=8.3
Hz,H-6"),6.15(1H,s,H-8),6.13(1H,s,H-6),5.50(1H,
dd,J=2.4.12.0 Hz,H-2),4.96 (1H,d,J="7.6 Hz) , } B}
i 3 KL i 715 55 0:3.77(1H, s, O-CH,) , 3.20 (1H, m,
H-3a),2.77(1H, dd,J=17.0,2.4 Hz,H-3b) ., "C-NMR
(DMSO-ds, 150 MHz) 6:197.1(C-4),165.3(C-7),162.9
(C-5),162.6 (C-9),148.0(C-4" ), 146.5(C-3" ), 130.9
(C-1"),117.9(C-6"),114.2(C-2" ), 112.0(C-5" ), 103.3
(C-10),99.6(C-1"),96.5(C-6),95.5(C-8),78.5(C-2),
77.1(C-3"),76.3(C-5"),73.0(C-2"),69.5(C-4") ,60.6
(C-6"),55.7(0OCH:) ,42.2(C-3) o LA 54 5 Sk i
R —H SO E B T I R -T-0-B-D- i %
WEH -

AW 8: B AR . HEATEF REEEA, 10%
TR CRENAASG W8 4 . SR HPLC "0, it sl A
K HEE-/K (3.5:6.5, V/V) K4 o 238 nm, DA Rz
Xif BE Rt BR G S5 5 A G 8 55 R X B Y DR B
i )3, DR S A5 8 St e 17

G W 9: IR B R R o )2 I o B BE A
10% i BR £ T A5 285 €5, . Molish Jiz i 4 BH A% -
'H-NMR (C:D:N, 600 MHz) §:7.48 (1H, d,J=1.8 Hz,
H-2'),7.05(1H,dd,/J=1.8.7.8 Hz,H-6' ) ,6.97(1H,d,
J=1.8Hz,H-5"),6.74(1H,d,/J=1.8 Hz,H-8),6.71(1H,
d,J=17.8 Hz,H-6),5.35(1H,dd,J=3.0,12.6 Hz,H-2) ,
5.67(1H,d,J=17.2 Hz,H-1"),4.79(1H, br.s,H-1" ), 3.59
(3H,s, OCH;) , 3.26 (1H, dd, J=12.6. 16.8 Hz, H-3a) ,
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2.89(1H,dd,J=3.0.16.8 Hz,H-3b), 1.77(3H, d,J=6.0
Hz,rthamnosyl-CH,) . DA F#i 5 SCk el " R AR —24,
B &9 A R

G 10 IR B Ry R o T2 % b ol S B A,
10% iR CBEM#UE B # . 'H-NMR (CD,OD, 600
MHz) 6:7.35(2H,d,/J=8.4 Hz,H-2' ,6’ ),6.45(2H, d,
J=8.4Hz,H-3",5"),6.22(1H,br. s,H-8),6.19(1H, br.
s, H-6) , 5.42 (1H, m, H-2) , 497 (1H, d, J=7.2 Hz,
H-1"),4.72(1H,br. s,H-1"),3.33~3.99(10H, m, H-Glc
F1 Rha) , 3.12(1H, m, H-3a) , 2.76 (1H, m, H-3b) , 1.21
(3H,d,J=6.0 Hz,CH,) . RH HPLCIL""r#r, i sl A
S H 7K (3.5:6.5, V/V) KKk 238 nm, DA ZE 7l
FEATXF RS Rt BE . 255 Ab A 10 52538 Al Bz 1 0 IR
i PR B B ] — 25, PSS A & 10 25 il B2 17

LAY 1L B s i (HEE) . )2 655 s B
1, 10% BRR CBEINIVE 2416 . 'H-NMR (DMSO-d;,
600 MHz) ¢:6.90 (1H, dd, J=1.8.8.4 Hz, H-6" ) , 6.76
(2H,m,H-2',5),6.11(1H, d, J=2.4 Hz, H-8) , 6.09
(1H,d,J=2.4 Hz,H-6),5.45(1H, dd, J=4.8.12.0 Hz,
H-2),5.32(1H, br. s,H-1" ) ,4.71 (1H, dd, J=17.8.2.4
Hz, H-1" ) , 1.16 (3H, d, J=6.0 Hz, CH;) ., “C-NMR
(DMSO-d, 150 MHz) 6:197.8(C-4) ,165.3(C-7) , 163.4
(C-5),163.2(C-9) , 146.4 (C-4" ), 145.7(C-3" ), 129.7
(C-1'),118.7(C-6"),115.8(C-5"),114.9(C-2" ), 103.8
(C-10),101.0(C-1" ) ,100.9(C-1"), 96.7 (C-6) , 95.6
(C-8),79.4(C-2),79.1(C-3"),77.6(C-5"),77.4(C-2"),
76.6(C-4"),72.3(C-3"),70.9(C-2"),70.0(C-4"),68.7
(C-5"),60.9(C-6"),42.6(C-3),17.9(C-6" ). LI %
5 SRR E A B U A 11 A ST

eE 12 wass s (HEE) . 'H-NMR(DMSO-ds,
600 MHz)6:6.97(1H,d,J=8.4 Hz,H-6" ) ,6.81(2H, br.s,
H-2',5'),6.21(1H,br. s,H-8),6.20(1H,br. s,H-6),5.36
(1H,t,J=12.0 Hz,H-2) ,4.97(1H,d,J=17.2 Hz,H-1") ,
4.71(1H,d,J=2.4 Hz,H-1" ), 3.12(1H,t,J=15.6 Hz,
H-3a),2.78(1H,t,J=15.6 Hz, H-3b) , 1.22(3H,d, J=
6.0 Hz, rhamnosyl-CH;) . "C-NMR(DMSO-ds, 150 MHz)
5:198.7(C-4),167.0(C-7), 165.1(C-5) , 164.6 (C-9) ,
147.1(C-4" ), 146.7(C-3"),131.8(C-1"),119.4(C-6" ),
116.4(C-5"),115.0(C-2"),105.1(C-10),102.3(C-1" ),
101.3(C-1"),97.9(C-6) , 97.1 (C-8) , 80.7(C-2) , 78.0
(C-3"),71.2(C-5"),74.8(C-2"),74.2(C-4" ), 72.5(C-
3"),72.2(C-2"),71.4(C-4"),69.9(C-5" ) ,67.6(C-6"),
43.7(C-3),18.1(C-6" ) o VU I Hda5 SCikfiia "I A —
B, A Y 12 AR EIRAT
3 itie

AT PRSI B S E T 124 2R B, 4G

hEHERE 200EEs15FE

AAERAT RN 8 AN B A A 3 o T, BT 28 8 43 Al 2
R S TR = AP R AR o A
ok, A PR BUR UM AR S W sh 1S 2 R
PTG PR, N HMME T2 o A A e 3 [ A2 SO
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