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Abstract: This study analyzed the.chemical constituents of flavonoids in the active fraction of ethyl acetate in the leaves of Prunus
cerasifera. The leaves were firstly soaked in methanol-and-the alcoholic extract was extracted sequentially using cyclohexane, ethyl acetate and
n-butanol. The active fraction of ethyl acetate was roughly separated by MCI (Middle Chromatogram Isolated Gel) macroporous resin column,
followed by further purification by chromatography using silica gel column, Sephadex LH-20 gel column, ODS (Octadecyl silane) reverse silica
gel columnand preparative. HPLC. The isolated flavonol constituents were identified by *H-NMR and **C-NMR analyses. Identification of
compounds based.on their physicochemical properties and nuclear magnetic resonance spectroscopy (NMR) data and through comparison with
related references. Eleven flavonal flavonoids were isolated and identified: quercetin-3-O-a-L-arabinoside (1), quercetin-3-O-4-D-xyloside (2),
quercetin-3-O-$-D-galactoside (3), quercetin-3-O-a-L-rhamnoside (4), kaempferol-3-O-a-L-arabinoside (5), kaempferol-3-O-4-D-xyloside (6),
kaempferol-3-O-$-D-glucoside (7), kaempferol-3-O-a-L-rhamnoside (8), trans-dihydrokaempferol-3-O-a-L-rhamnoside (9), cis-dihydrokaemp-
ferol-3-O-a-L-rhamnoside (10), cis-dihydrokaempferol-3-O-f-D-glucoside (11). All flavonoids were isolated and identified from the leaves of P.
cerasifera for the first time, with quercetin and kaempferol glycosides being the major flavonoids.
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i 1z 25 -3-O-ar-L- 15 e B oz A1 47 EF (1) 2 €k K
UV-Vis (MeOH) Amax=256, 356 nm. *H-NMR (400 MHz,
CD30D, 6, ppm, J/Hz): 751 (1H, d, J = 1.6 Hz, H-2),
7.47 (1H, dd, J = 7.6, 1.6 Hz, H-6"), 6.88 (1H, d, J = 7.6
Hz, H-5), 6.37 (1H, d, J = 1.4 Hz, H-8), 6.18 (1H, d, J =
1.4 Hz, H-6), 5.45 (1H, s, H-1"), 4.32 (1H, d, J = 2.4 Hz,
H-5"), 3.88 (2H, m), 3.49 (2H, m). 1 &% 1 {1 ®C-NMR
Bl (22 1), 4R H 1 BC-NMR SR E a1
1 M R, ARG, (A 1 5 NMR ik
53 HR IR o Ry R R BT AR B AL
AW 1 i R -3-0-a- L-PRIR B S A1 R

Hi |z 2 -3-O-p-D- A Ml 1 (2) 3 83 K ;5 UV-vis
(MeOH) Ama =255, 358 nm. H-NMR (400 MHz,
CD;0D, &, ppm, J/Hz): 7.59 (1H, brs, H-2"), 7.57 (1H, d,
J=85Hz, H-6)), 6.84 (1H, d, J = 85 Hz, H-5, 6.37 (1H,
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brs, H-8), 6.18 (1H, brs, H-6), 5.16 (1H, d, J = 7.2 Hz,
H-1"), 3.06-3.79 (5H, m, H-2"-5") . fL. &4 2 1 *H-NMR
Bl S51A70 120, o =M, (a2 1
BC-NMR % (W2 1), B RSCHR, LA 2 1 NMR
Hdf 5 SRR AOA e 25-3-O-4-D- B 2,
ENEND 2 FMit R Z-3-0-4-D-AHEF

Wi Bz 2 -3-0-p-D-F-FLHE 1 (3) B by R; UV-vis
(MeOH) Amax =257, 356 nm. ‘H-NMR (400 MHz,
CD30D, 6, ppm, J/Hz): 7.82 (1H, d, J = 1.8 Hz, H-2),
7.58 (1H, dd, J = 1.8, 8.4 Hz, H-6"), 6.85 (1H, d, J = 8.4
Hz, H-5', 6.39 (1H, d, J = 1.6 Hz, H-8), 6.19 (1H, d, J =
1.6 Hz, H-6), 5.15 (1H, d, J = 7.8 Hz, H-1"), 3.82 (1H,
m), 3.78 (1H, d, J = 7.8 Hz), 3.64 (1H, m), 3.54 (2H, m),
3.45 (1H, m). L&) 3 i) "H-NMR $is 51654 1,
2 ML, o R R, LA 3 19 PC-NMR %

(W 1, ERSCER, A 3 1) NMR £l 5 SCik

USRS —3, W ad 3 i E-3-0-8-D-£4L
RE RS

Wit Bz 22 -3-O-0-L- B ZE M HF (4) 3 8 R UV-vis
(MeOH) Amax =256, 356 nm. ‘H-NMR (400 MHz,
CD;0D, &, ppm, J/Hz): 7.31 (1H, brs, H-2), 7.29 (1H, d,

J =84 Hz, H-6), 6.89 (1H, d, J = 8.4 Hz, H-5'), 6.36 (1H,

d, J = 1.0 Hz, H-8), 6.17 (1H, d, J = 1.0 Hz, H-6), 5.33
(1H, s, H-1"), 4.20 (1H, s), 3.72 (1H, m), 3.58 (1H, brs),
3.39 (1H, m), 0.92 (3H, d, J = 6.0 Hz, CH3). 4L 54 411
"H-NMR 3R 5406 1, 2 500, oMl 2ehi e,
8 092 (3H, d, J = 6.0 Hz, CHa) /=N R 2EHE.
BC-NMR ¥ it —5 (WRD) LI A RZH,
WEA A 4 9N B 38-3-0-a-L=f 2= HE -

L1 2% 1 -3-O-or- L Pk W Bz A 73 5 (B) 2 5o K
UV-vis (MeOH) =265, 347.nm. "H-NMR (400 MHz,
CD;0D, &, ppm, J/Hz): 7.93 (2H, d, J = 8.7 Hz, H-2', 6),
6.90 (2H,d, J =8.7 Hz, H-3', 5, 6.37 (1H, s, H-8), 6.18
(1H, s,H-6), 5:46 (1H,s, H-1*), 4.30 (1H, d, J = 2.4 Hz,
H-5"), 3.89 (1H, m), 3.79 (4H, m), 3.47 (2H, m). L&)
5 ff) BCNMR fi (W% 1), #4E 'H fl ®C-NMR
AR e & 5 LM, (a5 MbEiS
a1 260, a5 B9 NMR $i 5 S0k Mo
—5, WEWEY 5 1l ZE-3-0-a-L-FRAE R F H
e

L 2% Wy -3-O-4-D- A B 1 (6) ¥ L fy K 3 UV-vis
(MeOH) Amax =265, 347 nm. 'H-NMR (400 MHz,
CD;0D, &, ppm, J/Hz): 8.01 (2H, d, J = 8.6 Hz, H-2', 6",
6.86 (2H, d, J = 8.6 Hz, H-3', 5, 6.38 (1H, s, H-8), 6.19
(1H, s, H-6), 5.17 (1H, d, J = 7.2 Hz, H-1"), 3.06-3.76

(5H, m, H-2"-5"). 1454 6 (1] 'H-NMR % 54064
5 208, WL 2T, a6 11 °C-NMR ¥
(L D, 5 BC-NMR Bl &4 6 fphs
SEY 2 0L, HONARRET: a1 6 11 NMR %L
1 522 Rl | 2513-3-0-p-D-AHH ¥ NMR %3
—3, #EEY 6 Nl Z&)-3-0-4-D-AKE T

Ly % Py -3-O-p-D-Hil %) B 1 (7) 35 ¥y K, UV-vis
(MeOH) Amax =265, 347 nm. H-NMR (400 MHz,
CD50D, 8, ppm, J/Hz): 8.04 (2H, d,J = 87'Hz, H-2', 6),
6.87 (2H, d, J = 8.7 Hz, H-3', 5, 6.39 (1H, s; H-8), 6.19
(1H, s, H-6), 5.24 (1H, d, J =7.2 Hz/ H-1"), 3.68 (1H, dd,
J =18, 11.8 Hz, H-6"), 351 (1H, dd, J =54, 11.8'Hz,
H-6"), 3.31-3.42 (3H, m, H-2", 3",.4"), 3.19 (1H, m,
H-5"). 144 7 19 *H-NMR 3R 51044 5 2540,
NI ZEEYRELE (EE 7 1 TH-NMR Sl 522% 0k
D8k 1) AWy 3-0-A-D T HEHE L "H-NMR %t —%%,
WA 7 AA5m-3-0-4-D-H1 S i .

Ll Z51-3-O-a-L= B 25 B 17 (8) 4 b oK s UV-vis
(MeOH) Apax = 265, 347 nm. ‘H-NMR (400 MHz,
CD40D, &/ ppm, J/Hz) 7.75 (2H, d, J = 7.2 Hz, H-2', 6),
691 (2H,.d, J =7.2 Hz, H-3, 5, 6.36 (1H, s, H-8), 6.18
(1H, s, H-6), 5.36 (1H, s, H-1"), 4.20 (1H, brs), 3.70 (1H,
m), 3.60 (1H, brs), 3.33 (1H, m), 0.90 (3H, brs, CH3)##
TRNBRERELE: (LA 8 i1 PC-NMR $idls (L& 1),
ey 8 (K1 NMR % ds 5 Sk Mo 5 38 1 1y 281
3-O-a-L- R ZERET — 5, etk & 8 NiliZm
-3-O-o-L- R ZHEF

- AL ZE-3-0-0-L- 2T () B Ul K
UV-vis (MeOH) Amax =220, 286 nm. *H-NMR (400 MHz,
CD50D, §, ppm, J/Hz) 7.34 (2H, d, J = 8.5 Hz, H-2', 6",
6.77 (2H, d, J = 8.5 Hz, H-3', 5, 6.22 (1H, d, J = 1.8 Hz,
H-8), 6.19 (1H, d, J = 1.8 Hz, H-6), 5.47 (1H, s, H-1"),
5.38 (1H, d, J = 2.2 Hz, H-2), 4.21 (1H, d, J = 2.2 Hz,
H-3), 3.77 (1H, dd, J = 3.2, 9.4 Hz), 3.53 (1H, m), 3.43
(1H, t, 3= 9.4 Hz), 3.29 (1H, m), 1.22 (3H, d, J = 6.0 Hz,
CHy) #m MR, LA 9 19 "H-NMR % 5
&Y 8 A, B 9 ZWA R T1ES 5.38 (1H, d,
J=22Hz,H-2),4.21 (1H,d, J=2.2 Hz, H-3), tL&# 9
f¥) BC-NMR $id (L2 1), #niean 9 &l
EEEE . LS9 9 1) NMR $idi 5 S 3kt —
SN Z5)-3-0-0-L-FRZSHEEF ) NMR s A — 2,
RHE H-2 1 H-3 KRS & H 80 = 2.2 Hz), e HAX
REEHP, A B 9 J k- Al 25)-3-O-0-L- 2
W o

i X - = & 1L 251 -3-O-a-L- B ZEKE 1 (10) [ 2
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K UV-vis (MeOH) Ama =220, 286 nm. 'H-NMR (400
MHz, CD;0D, &, ppm, J/Hz) 7.34 (2H, d, J = 8.5 Hz,
H-2', 6, 6.82 (2H, d, J = 8.5 Hz, H-3', 5'), 6.20 (1H, d, J
=1.9 Hz, H-8), 6.15 (1H, d, J = 1.9 Hz, H-6), 5.46 (1H, d,
J = 1.2 Hz, H-1"), 5.01 (1H, d, J = 11.7 Hz, H-2), 4.56
(1H, d, J = 11.7 Hz, H-3), 3.77 (1H, dd, J = 3.2, 9.4 Hz),
3.53 (1H, m), 3.43 (1H, t, J = 9.4 Hz), 3.29 (1H, m), 1.21
(3H, d, J = 6.1 Hz, CH3) #&/n NERZHEE; L& 10
ff1 "H-NMR 8 51644 9 FE% 2500, EEM X HI7E
T H-2 #1 H-3 K& HEAE, 16E&Y) 10 Hh H-2 A
H-3 (AN &80 3 = 10.7, B R s /2%,
TEAED) 10 M- 5011 Z59-3-0-a-L- 2R

A UV-vis (MeOH) Ama =220, 286 nm. 'H-NMR (400
MHz, CD;OD, &, ppm, J/Hz) 7.35 (2H, d, J = 8.1 Hz,
H-2, 6, 6.82 (2H, d, J = 8.1 Hz, H-3', 5, 6.17 (1H, d, J
= 1.8 Hz, H-8), 6.14 (1H, d, J = 1.8 Hz, H-6), 5.02 (1H,
dd, J = 4.3, 11.7 Hz, H-2), 458 (1H, d, J = 35, 11.7 Hz,
H-3), 4.91 (1H, d, J = 7.2 Hz, H-1"), 3.98 (1H, m), 3.89
(1H, dd), 352 (1H, m), 3.38 (3H, m). &% 11 i
'H-NMR #di 51659 10 2500, W9t — &l 2
WYREE S, AE 11 1 'H-NMR Bl 5 5%
SCERPY o AL 25 1-3-0-4-D-H AT 'H-NMR
B8 Hiet & - S &=
-3-O-p-D-Hi & HE T .

it - — &1L 2% 3-3-O-p-D- 7 & M (11) 1 ok
x1 EFZLE4 1-6 70 8 B9 “C-NMR Z#E (100 MHz, CD:0D)
Table 1 *C-NMR data of flavonol compounds1-6 and 8 (100 MHz, CD;0D)

3C
No.
1 2 3 4 5 6 8 9
2 157.9 1575 157.6 157.1 157.9 157.5 157.8 81.3
3 1335 134.0 134.3 1348 1335 133.9 134.8 81.2
4 178.5 177.9 178.1 178.2 1785 178.0 178.2 195.5
5 161.6 161.6 1615 161.8 161.6 161.6 161.8 163.6
6 98.4 98.4 98.4 98.4 98.4 98.5 98.4 96.0
7 164.5 164.5 164.6 164.4 164.5 164.5 164.4 164.1
8 93.3 93.3 93.3 93.3 93.4 93.3 93.3 95.1
8a 157.1 157.0 157.0 157.9 157.1 157.0 157.1 162.4
4a 104.2 104.2 104.2 104.5 104.2 104.2 104.5 104.5
1 121.7 121.8 121.8 1215 121.3 121.2 121.2 126.1
2 1154 115.8 116.3 114.9 130.5 130.7 130.4 128.0
3 144.9 144.6 1445 145.0 115.1 114.7 115.1 114.1
4 148.4 148.4 148.5 148.4 160.1 160.2 160.1 156.9
5' 115.0 114.5 114.6 1155 115.1 114.7 115.1 114.1
6' 1215 121.6 1215 1214 130.5 130.7 130.4 128.0
1" 108.1 103.2 103.9 102.1 108.2 103.2 102.1 97.7
2" 81.9 73.8 71.7 70.6 81.9 73.9 70.6 70.2
3" 77.3 76.1 73.7 70.7 77.2 76.1 70.7 71.3
4" 86.6 69.6 68.6 71.8 86.6 69.6 71.7 71.7
5" 61.1 65.8 75.7 70.5 61.1 65.7 70.5 69.8
6" 60.5 16.2 16.2 16.2

IR RAFHEER (5), 1L Z5/-3-0-p-D-AHEEF(6), L2

st
3 &g 1-3-0-p-D-Hi B M5 (7), 11 Z30)-3-O-0-L- B2 1

RS AFE EATH AR B ARk 2 R U 2
% CBE ARG e B T 11 MRS
W, ABAT5 B A e MR 25 -3-0-a-L- WM R iy AR (1) 5
Hit 2 &-3-0-p-D-AHEFF(2), #it B 5-3-O-p-D-F-FUREFF
(3), %K -3-0-a-L-RZ=HEH (4), 1LZEMH)-3-0-0-L-

266

8), - Al ZEmy-3-0-a-L- RAHEEF(9), Ihizt-—
AL 22 -3-O-0-L- FRAHEF (20), MR- AL 25
-3-O-B-D-Hi EFET (1) BT A HEERZR Ao B IR
HrER T A PRk T B AT, MR AL AR
AR T BNy . AN TN AR 25
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