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Chemical Constituents from the Fruits of Chaenomeles
cathayensis ( cf. White Flower )
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Abstract : Twelve compounds were isolated from the 80% ethanol extract of the ripe fruits of Chaenomeles cathayensis
(cf. White Flower) by column chromatographies on silica gel, Diaion HP20 and Sephadex LH-20. On the basis of spec-
tral analyses, their chemical structures were elucidated as (-) -epicatechin (1) ,( + )-catechin (2) ,hydroquinone (3),
3. 4-dihydroxybenzoic acid (4) ,gallic acid (5) , methyl 3-hydroxybutanedioic acid (6) , quercetin (7) ,oleanolic acid
(8) ,betulinic acid (9) ,pomolic acid (10) , procyanidin B2 (11) ,and procyanidin C1 (12) ,respectively. These com-
pounds were isolated from the ripe fruits of title plant for the first time.

Key words : Chaenomeles cathayensis (cf. White Flower) ;ripe fruits ; chemical constituents ;isolation and identification

T 1 B A S ( Chaenomeles ) F%) J& & [F H L
(25 AR AL AE 6 B AR K (C. sinensis) | 45 2
ARJR(C. speciosa) B AKRJK(C. cathayensis) | P4 EA
JI(C. thibetica) I H &R AR JI ( C. japonica ) A it
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GE Healthcare 2\ 7] Az 72, Diaion HP20 FI Sepabeads
WA #4 4} & Mitsubishi Chemical Corporation 4= j=
FIAEARTUB AR 52T 2015 4E 8 R A = A In e
WX = E, = BRI AT 5, I d b E R B
LRI IR T4 S 9% D3 S5 5, R AR A TV
A RO R R B 245 AR ) 2000 2

2 REREHSE

HAEA AR 52 (30 kg) , VI J5 ] 80% &
st 5 IR VPR I =R, ORI — FA ], B TR
WO e i I, M AT Bk | 2R TR 45 2R L 4
IR, 45 2 BUROUE e 46 ), 19-A TR EER 43 O TR TR
TR FIKES W 7o LR LTRER 4> (75 g) , I A D
St H L S5 5 40 e, Tl 08 S 15 21 B R T R 43 (10
o) MIPLIEFR 43 (63 g) ., W EE A] ¥ ¥ 43 4 Diaion
HP20 AL B HEAE 24 ( B BE-7K 05 1 ~ 120 Bf i
VEML) B =AM (Fr. 1 ~Fr.3) . Fr. 1 £ Seph-
adex LH-20 BERCH: ( L BE-7K 0: 1 ~ 1:0 PE) Je B AE
T ARG 1(22.5 mg) FIfb G4 2(11.5
mg) . Fr.2 28 Sephadex LH-20 #1:Z2#1 ( £ E5-7K 0: 1
~1:0 YRS ) Fhifil A 2= 0 AR 43 25 (L pss FHEE 1S
1) 5 EMEEY 3(10.9 mg) FifL G 4(2.0 mg) .
UUTERR oo ik oA (Sl 0 - PR B 200 1 ~ 50 1 BB E
Jiit) S Sephadex LH-20 #EAE (05 HBE 151 &5
FEVE) IR EAEENT, 3 iS5 2E 547 5(1 mg) (6(1
mg) \7(76 mg) 8(9 mg) 9 (10 mg) 1 10(2 mg),
IS WL R 53 28 Sepabeads AL B i AT 152 B, FH
MK BRI BR A% 5 T O BBt £ Wi ot 4 itk — 25
2% Diaion HP20 Ffii5 ( Z,BE-7K 0: 1 ~1: 0 BAEEBEIBL)
il Sephadex LH-20 &t ( £ B4 BE VRN ) I B 42
B AR EEE Y 11(2 mg) Fl 12(8 mg) .

3 GEHEE

wEW1 REMKA;'H NMR (acetone-d,
400 MHz) :58. 14 (brs,OH),7.04 (1H,d,J = 1.8
Hz,H-2').6.82 (1H,d,J = 8.1 Hz, H-5"),6.77
(1H,brd,J = 8.1 Hz,H-6"),6.02 (1H,d,J = 1.5
Hz,H-8),5.90 (1H,br s,H-6),4.86 (1H, br s, H-
2).,4.20 (1H,brs,H-3).,2.86 (1H,dd,J = 16.5,
4.1 Hz,H4).,2.74 (1H,dd,J = 16.5,2.3 Hz, H-
4);"C NMR (acetone-d,,100 MHz,) :5 157.4 (s,C-
7),157.3 (s,C-5),156.9 (s,C9),145.2 (s, C-
47) 145.1 (5,C3"),132.0 (s,C-1'),119.2 (d,C-

6'),115.4 (d,C5'),115.1 (d,C-2"),99.6 (s,C-
10),96.1 (d,C-6),95.5 (d,C-8),79.2 (d,C-2),
66.8 (d,C-3),28.8 (t,C4), DL -%ds 5 SChk
B ) -FILER e Wi Eaw 1
H(-)-FRILEZRL (-)-epicatechin] ,

wEW?2 REGHR;'H NMR (400 MHz, ac-
etone-dg ) :6 8. 10 (br s,0H) ,6.88 (1H,d,J=1.6
Hz,H2'),6.79 (1H,d,J =8.1 Hz, H-5"),6.74
(1H,dd,J =8.1,1.6 Hz, H-6"),6.01 (1H,d,J =
2.2 Hz,H-8),5.86 (1H,d,J =2.2 Hz,H-6) ,4.55
(1H,d,J =7.7 Hz,H=2),3.98 (1H,dd,J=13.7,
8.1 Hz,H-3),2.90 (1H,dd,J=16.0,5.4 Hz,H4) ,
2.53 (1H,dd,J =16.0,8.5 Hz,H4) ;”C NMR (100
MHz , acetone-d; ) :6 157. 6 (s,C-7),157.1 (s,C-5),
156.8 (s,C9),145.6 (s,C4"),145.5 (s,C3"),
132.1 (s,C-1"),120.0 (d,C-6"),115.6 (d,C-5"),
115.2 (d,€-2"),100.6 (s,C-10),96.0 (d,C-6),
95.3 (d,C-8),82.6 (d,C-2),68.2 (d,C-3),28.8
(1,C4) o DL EBE 5 3CmiaRaE ™ m ( +) - L&
St KNk Em2 e N (+)ILER
[ ( +)-catechin],

wEm3 KHemA;'H NMR (acetone-d; ,
400 MHz) :5 6.65 (4H,s);"” C NMR ( acetone-d,,
100 MHz) :6 151.1 (each s,C-1,4),116.6 (each d,
C-2,3,5,6), H'H NMR #1"”C NMR %4 5 Sciik
R E e B NI AL A 3 M E
K 1 (hydroquinone )

&4 FH MK AK;'H NMR ( MeOH-
d,. 400 MHz) :5 7. 44 (1H,d,J=9.0 Hz,H-5),7. 41
(1H,br s,H-2),6.80 (1H,d,J =9.0 Hz,H-6);"C
NMR ( MeOH-d,, 100 MHz) :8 170.3 (s, COOH),
151.4 (s,C4),145.9 (s,C3),123.9 (d,C6),
123.1 (s,C-1),117.7 (d,C2),115.7 (d,C5),
H'H NMR 1" C NMR ¥4 5 Scmfdfan ' 9 3,4-—
PRI R G2 —3, NI &Y 4 255
3,4- " FFIR PR (3 ,4-dihydroxybenzoic acid) ,,

wEWS WEEKAK;'H NMR (acetone-d;
400 MHz) :8 6.92 (2H,s,H-2,6) ;" C NMR (ace-
tone-d ,100 MHz) :6 167. 6 (s,COOH) ,145.5 (each
$,C-3,5),138.1 (s,C4),120.6 (s,C-1),108.8
(each d,C2,6), FH:'H NMR F1”C NMR %4 5 3¢
HRRE Y B TR e B AL A 5 % E
R E TR (gallic acid) ,
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EW6 [k A;'HNMR (acetone-d, ,400
MHz) :6 4.50 (1H,dd,J=4.7,7.1 Hz,H-3),3.69
(3H,s,0CH,),2.78 (1H,dd,J =16.1,4.7 Hz, H-
2a),2.65 (1H,dd,J =16.1,7.1 Hz, H-2b) ;" C
NMR ( acetone-d,, 100 MHz) ;6 174.2 (s, C4),
172.0 (s,C-1),68.3 (d,C-3),52.3 (q,OCH,),
39.3 (t,C2), H'H NMR 1" C NMR ¥4 5 Sk
It 3T IR R e e — 5, kL A
6 LS S Ry 37 T R W IR ( methyl 3-
hydroxybutanedioic acid)

wEWT WEEKA;'HNMR (acetone-d, ,400
MHz) :57.76 (1H,d,J=2.0 Hz,H-2"),7.64 (1H,
dd,J=8.5,2.0 Hz,H-6") ,6.95 (1H,d,J =8.5 Hz,
H-5'),6.48 (1H,d,J=1.9 Hz,H-8),6.23 (1H,d,
J=1.9 Hz,H-6) ;”C NMR (acetone-d, ,100 MHz) ;5
147.3 (s,C2),136.6 (s,C3),176.7 (s,C4),
162.1 (s,C-5),99.3 (d,C-6),165.1 (s,C-7),94.5
(d,C-8),157.7 (s,C9),103.1 (s,C-10),123.5
(s,C-1"),115.8 (d,C2"),146.1 (s,C-3"),148.6
(s,C4"),116.2 (d,C-5"),121.3 (d,C6"). VI I
B 5 SCHRIE Y A R e B NIk
7 WYLEH Y78 B R (quercetin) .

EWm8 HEKAR;'H NMR (CDCL, 400
MHz) ;6 5.28 (1H,m,H-12),3.21 (1H,m,H-3),
1.17 (3H,s),0.98 (3H,s),0.94 (3H,s),0.92
(3H,s),0.91 (3H,s),0.80 (3H,s),0.78 (3H,
s);”C NMR (CDCl,,100 MHz) :8 38.0 (t,C-1),
27.2 (t,C-2),78.3 (d,C-3),38.3 (s,C4),54.9
(d,C-5),18.0 (1,C6),32.5 (1,C-7),39.3 (s,C-
8),48.2 (d,C9),36.5 (s,C-10),23.2 (t,C-11),
121.9 (d,C-12),143.5 (s,C-13),40.9 (s,C-14),
26.4 (t,G-15),23.5 (t,C-16),46.0 (s,C-17),
41.2 (d,C-18),45.6 (t,C-19),30.2 (s,C20),
33.3 (t,C-21),30.2 (t,C-22),27.5 (q,C23),
15.1 (q,C24),14.8 (q,C25),16.3 (q,C26),
26.0 (q,C27),180.5 (s,C-28),32.2 (q,C29),
23.2 (q,C-30), ZL&SWHy'H NMR #1° C NMR
e TR 5 SCRR AR S R R A — B, DR
EEY 8 NFEUERL (oleanolic acid)

wE&EW9 Pk AR;'H NMR (CDCL, 400
MHz) :8 4.74 (1H,br s,H-29) ,4.61 (1H,br s, H-
29),3.20 (1H,m,H-3),1.69 (3H,s, H20),0.98
(3H,s),0.97 (3H,s),0.93 (3H,s),0.82 (3H,s),

0.75 (3H,s) ;" C NMR (CDCL,,100 MHz) : 5 38. 4
(t,C-1),27.3 (1,C-2),78.6 (d,C-3),38.7 (s,C-
4),55.8 (d,C-5),18.2 (1,C6),34.0 (t,C-7),
40.3 (s,C-8),49.3 (d,C9),37.0 (s,C-10),20.5
(t,C-11),25.4 (t,C-12),38.4 (d,C-13),42.0 (s,
C-14),29.5 (t,C-15),32.0 (t,C-16),55.3 (s,C-
17),49.0 (d,C-18),47.0 (d,C-19),151.0 (t,C-
20),30.5 (t,C-21),37.2 (q,C22),28.0 (q,C-
23),15.3 (q,C-24),16.1 (q,C-25),16.4 (q,C-
26),14.9 (s,C-27),179.4 (s,C-28),109.7 (t,C-
29),19.3 (q,C-30). k& YAY'H NMR F1° C
NMR 3 3% Ko 55 SCRRARAE ™ ) 1 HERR AH — L,
WEEE Y 9 S FHERZ (betulinic acid) .

L&W 10 [ EKR;"H NMR ( CDCl,, 400
MHz) :6 5.34 (1H,m,H-12),3.15 (1H,m,H-3),
1.24 (3H,s),1.21 (3H,s),0.96 (3H,s),0.95
(3H,s),0.87 (3H,s),0.86 (3H,s),0.71 (3H,d,J
=6.0 Hz) ;" C NMR (CDCI,,100 MHz) :8 37.5 (t,
C-1),27.5 (t,€-2),78.5 (d,C-3),37.8 (s,C4),
55.3 (d,C-5),18.4 (1,C-6),32.8 (t,C-7),40.1
(s,C-8),48.3 (d,C9),36.8 (s,C-10),23.5 (t,C-
11),129.3 (d,C-12),137.9 (s,C-13),41.1 (s,C-
14),27.5 (t,C-15),26.0 (t,C-16),47.0 (s, C-
17),52.5 (d,C-18),73.0 (s,C-19),39.8 (d,C-
20),25.0 (t,C-21),38.0 (t,C22),28.0 (q,C-
23),16.2 (q,C-24),15.5 (q,C-25),16.9 (q, C-
26),24.9 (q,C-27),179.8 (s,C-28),27.6 (q,C-
29),16.0 (q,C-30), ZfLAHH'H NMR 1" C
NMR 33 He ¥ 55 SCRRHRAE T Ao 3l B AR — 3
B AP 10 3 AR (pomolic acid) .

& 11 EOkAK;'"H NMR (acetone-d,
400 MHz) :8 7.93 (br s, OH) , ring-B, B';6.72 ~
7.10 (6H, in total, aromatic H) ; ring-A, A’ 5. 96-
5.99 (3H,in total ,H-6,6",8) ;ring-C,C’':5. 04 (1H,
s,H2),4.99 (1H,s,H=2"),4.70 (1H,s, H4),
4.31 (1H,m,H-3"),3.99 (1H,s,H-3),2.90 (1H,
dd,J=16.5,3.8 Hz,H4') ,2.73 (1H,dd,J =16.5,
2.6 Hz, H4');” C NMR (acetone-d,, 100 MHz) :
ring-A,A’",C,C':5 158.3 x 2,157.6,155.9,155.7 x
2 (each s,C9,9',7,7",5,5"),107.1 (s, C-8"),
100.5 x 2 (each s, C-10,10"),97.0,96.3,95.9
(each d,C-8,6,6"),79.2 (d,C2"),76.9 (d,C-2),
72.9 (d,C-3),66.4 (d,C-3"),36.8 (d,C4),28.9
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(t,C4") ;ring-B,B":145.3,145.2,145.0 x 2 (each
s,C-3,3",4,4"),132.3,131.7 (each s,C-1,1"),
119.3,119.1 (each d,C-6,6") ,115.5,115.2,114.9
x 2 (each d,C2,2",5,5"), H'H NMR f1”C NMR
B¥fe- 5 SCHkARE " B R AR E B2 24— 8, NI
fle 2y 11 5 FAE 2 B2 procyanidin B2) .

& 12 EOkAR;'H NMR (acetone-d,,
400 MHz) :ring-B,B’,B'":8 6. 67 ~7. 15 (9H,in to-
tal, aromatic H) ;ring-A, A", A"":5.90-6.02 (4H in
total ,H-6,8,6",6"") ;ring-C,C’,C’";5.15,5.02,4.97
(3H, m, H-2 in C-, C'-and C''-ring), 4.72,4.70
(2H,br s,H4 in C-and C’-ring) ,4.32 (1H, m,H-3
in C"'-ring) ,4. 17 (1H,br s,H-3 in C-and C’-ring) ,
2.69-2.88 (2H,m,H4 in C''-ring) ;" C NMR ( ace-
tone-dg ,100 MHz) ; ring A, C;5 154.0-157.4 (each
s,C-5,5",5"",7,7",7"",9,9",9"") ,100. 4 (each s,C-
10,10',10'"),95.897.2 (each d,C-6,6",6"",8),
79.1 (d,C-2),76.6 (d,C2"),73.0 (d,C-2"),
68.2 (d,C3),71.8 (d,C-3"),66.2 (d,C-3"),
36.8 x2 (each d/t,C4",4""),29.2 (d,C4) ;ring-
B,B",B'".145.3 x 3,145.0 x 3 (each s,C-3,3",3"",
4,4".4"),131.7x3 (eachs,C-1,1",1"") ,118.9 x 3
(each s,C6,6",6""),115.8 x 3 (each d,C-5,5",
5'),115.2,115.0 (each d, C2,2',2"), H'H
NMR 71" C NMR #cd 5 3Cikdiin ' i 5E % C1
xR, RS — 2 A& 12 4856 i
W ZE Cl(procyanidin C1)
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