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Studies on chemical constituents of Chaenomeles speciosa (Sweet) Nakai (][ )
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[ABSTRACT] Objective: To investigate the chemical constituents of Chaenomeles speciosa. Methods: The chemical constituents
of Chaenomeles speciosa was analyzed by various chromatographic methods. The structures of the compounds were identified
based on physicochemical properties and spectral data. Results: Nine compounds were obtained from the ethyl acetate fraction of
C. speciosa and were identified as methyl chlorogenate ( [ ), 5-O-cafeoyl quinic acid butyl ester (][ ), quinic acid butyl ester
(1) »5-hydroxymethyl-furan-2-carbaldehyde IV ), triacontanoic acid ( V), (-)-epicatichin (V[),7,8-dihydroxy-coumanrin (V[ ),
protocatechuic acid ethyl ester (V[|),and protocatechuic acid ([X ). Conclusion: Compounds [[[-V[| have been obtained from this
genus for the first time.
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B Ay AR 30 9 Rk G AT 3 AR 1 B RN i % 5 45
BT 1 I 5 SCHR B8 AH L L 4 L2 4 4 il Ry
SRR G C 1) 5-O-MIHEBE -2 TR THE (1) & T
B2 T MG I L 5-F8 W R -2-BE (V) L = TR (V)
O-FILKXR VD 7,8 HEFGTRE ). 3.4
BRI W D JRJLEER (O, kG
1T~ VI ¥k DAAS Jas A 400 v 8 Ok 4 B A5 1)

1 MBFLEE

A Bz A I 98 i 2R 52 F 2006 4F 6 H W F L
ARIGEUT 250 7 B KA 2 2 B ik I B 4 e
A A W W5 B 3 C. speciosa (Sweet) Nakai AY
HES AR AAE T 5 AR R A 2 o g A 24 2 B
BhRAE

J25 0 E T H AR Yanaco S 3O 500 52 A CRAE
1E) s NMR %2 FH Bruker speckospin AC-600P #%
LPRAY; ESI-MS W A 2 B8 6410 LC-MS-MS Jit
TEAL, BEJE MR RS H (200~ 300 H) #1322 Hr
LR GF254 ¥ 7 546 T.) 42 77 ; Sephadex
LH-20 } Pharmacia 22 @/ # ; ODS RP-Ci: 24 Merk
N HE] s HPTLC A 0 & 1 A6 T 98 e 7™ 5 ik
I8 R o3 B 4k

2 HEMER

2.1 HFRSGRBAH B A BULRIGIT ™=
AR 9 kg BriF. 30% £ W 15 I B2 B, Wi 4R
B W R OB R R 1870 g IR K
JF L BREVLE . BB WK LR g IE T BEEAT
R, A5 PR ZE O A 43 90 O 162.5 .289. 6 g, 2%
WAL 28 S S i Fe A € 3% | i) 4 92 €431 | Sephadex
LH-20 %t e AE (03 K HPLC % 3 8 T Bk A7 14y
SEAHEAEY T (28 mg), 1 (11 mg) . [l (14 mg),
V(16 mg),V (41 mg), VI (78 mg), [ (17 mg), Wl
(10 mg)FIX (63 mg),

2.2 HoeHmusmEe AW T UHEEA TR
JEB K sm. p. 208~210°C ; ESI-MS B8 T #7855
FUE m/2: 369 M+H]" X7 F & 368,455
NMR ## , # 0 5> F 28 Cy; Ha Oy .' HNMR (600
MHz,DMSO-d;):6. 09(1H,d,J =16. 2 Hz).7. 37
(1H.d.J=15.6 Hz2) s KM= .6, 77(1H. d,
J=8.4 Hz).6. 96 (1H, m)fl 7. 03(1H,d,J=1.8
Hz) B8 AR [ ABX B4R 8] A7 = BUC & 15
,3.16(1H,s).3.87(1H,m) Ml 5. 01(1H, m) &/~

3SHMAE S, 1. 790 (2H X 2, m) /R 2 4H-CH2-,
"CNMR(600 MHz, DMSO-ds) 8:76. 0(C-1),35. 2
(C-2),70.8(C-3),70. 4(C-4),70. 0(C-5),38. 8(C-
6),174.6(C-7),51. 9(C-8),166. 4(C-1"),114. 8(C-
2'),144.9(C-3"),126. 0(C-4"),115. 2(C-5"),145. 9
(C-6"),148.5(C-7"),116. 1(C-8"),121. 6(C-9"), i
HICHAE R LAY T 9 NMR B8 5 Sk il
BY methyl chlorogenate A& — 2, fb & ¥ 1 B &
ek JE R R’ D,

AN AR E AT EEHA, m.p. 120~122°C,
ESEMS SR THEST T8 F U m/2:.411 [M+H] ", 45
A NMR £ 4, 48 0 73 F 20 Coo Has Os,' HNMR (600
MHz,CD;OD)§:4. 08(2H . m) {78 & S AF & 1 15
5,1.61(2H,m).1.35(2H . m) /R 2 4 H i &
f5%5.,0.90(3H.t,J=7.2 Hzo) B P HEE S,
YCNMR(150 MHz,CD;0OD) 3§: 65.19(C-8) /R K
— AR S5, 30, 46(C-9) ,18. 92(C-10) /R 2
A SCBE R 5 5, 12, 81 (C-11) 7wy oty FY 3 ik 7
S e N Mk ENESAEY 1 M H-
NMR,”CNMR K DEPT 3% & i SEA AL, 38 28 5C
BRKE R AL AW 1T 59 NMR $dE 5 SCuk i) 8 19 5-
O-cafeoyl quinic acid butyl ester 3K — 2, 1L &Y
I B 4 52 2 5-O- M ot 5E-28 7 1R T 1 (& 1),

LAY IR B A KR HE), m p. 121 ~
122°C, ESI-MS R T #E4r T 8 Tl m/z 247 M-
H] ™ .45G NMR #4400 5> 738 CiiHayo Os . HN-
MR (600 MHz, CDCl,) §:2. 08 (2H. m, H-2), 3. 74
(1H,m,H-3),3.45(1H,d,J=8.4 Hz,H-4),3. 74
(1H,m,H-5),2. 08(2H,m, H-6),4. 14 (2H,t, ] =
7.2 Hz,H-8),1. 62(2H,m, H-9),1. 35(2H, m, H-
10),0.92(2H,t,J =7.2 Hz,H-11),"” CNMR (150
MHz,CDCl;) §:76.20(C-1),37.39(C-2),70. 87(C-
3),76.52(C-4),70. 87(C-5),37. 39(C-6),174. 78
(C-7),66. 10 (C-8),30. 71 (C-9), 19. 23 (C-10),
13.88(C-11), @i kA & L&Y I 1 NMR %%
P& 5 SCHR T HGE A9 quinic acid butyl ester FEA—F,
AW B e N ZE TR IE THE (B 1),

AN IRE KA, m. p. 248~249°C, ESI-
MS B8 THED T B T m/2.291[M+H]", 4 4H
NMR 4 . 4 0 4 F 20 Cis Hy O, CNMR (150
MHz,CDCly) §: 177. 95 (C-1) $& 7R 47 Bk & (%) ££ 7F .
161.0(C-5),152. 6(C-2),123. 1(C-3),110. 2(C-4)
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Fig 1 Chemical structures of compounds [ -IX

AWV kK Ch -2 R ) . m. p.
78~ 80°C, ESI-MS W /R T4 T 8 71§ m/=
453.2[M+H]J" .451. 5[ M-H] , %54 NMR %095,
e 4y 7 2 Cyo Hyo O, . HNMR (600 MHz, CDCl,)
5:2.357(2H,t,J=7.2 Hz,H-2),1. 645(2H, m,
J=7.2 Hz,H-3),1. 266 (2H X 26, H-4 ~ H-29) ,
0.891(3H,t,J=7.2 Hz,H-30), &R HEZZEN
J& L BERTE 254 nm 5T R LU, Bl ZE R
8,10 % AR S BEE IR W55 J5 105°C #5 H b 2 65, 3L
R 55 =T hembr i 09 R i —3%. @ SCk K
R ALGY VB NMR £l 5 SCk™ R 18 1 triacon-
tanoic acid AR —F, L&Y V H K E K =T R
(H D,

AV AR P  m. p. 248~249°C,
ESI-MS /R THES F 3 F W m/2.291[M+H]",
454 NMR #ds, #E D 4> 7 2 Cs Hi, Os . ' HNMR
(600 MHz,CD;0D)§:4.877(1H,H-2),4.473(1H,
d,J=7.8 Hz,H-3),2. 651 (2H, m, H-4), 5. 682
(1H.d,J=1.8 Hz, H-6).5. 886 (1H,d,J =2. 4

Hz,H-8),6. 715(1H, m, H-2"),6. 675(1H, m, H-
5'),6.688(1H,m, H-6") ;" CNMR (150 MHz, CD;
OD)§:157. 24(C-5),156. 35(C-7),156. 05(C-8a) ,
144. 74 (C-3",4"),130. 54 (C-1"), 118. 27 (C-6"),
114.99(C-5"), 114, 46 (C-2"),98. 98 (C-4a) . 95. 05
(C-8),93.79(C-6),80.91(C-2),66.24(C-3),27. 73
(C-4), I SCHRAE R LGP VTR NMR 08 5 3¢
HRIOTIR 38 Y () -epicatichin A& — ., k&9 VI 8%
RN O-RILEZWE D,

AP s i (LB vm. p. 256 ~257°C ;
ESI-MS &R T eS8 7 m/~: 177[M-H] ™, 45§
A NMR d . 4» + X G, He O, .' HNMR (CD;
OD):7.89(1H,d,J=9.5 Hz),6.18(1H,d,J=9.5
Hz) Bk 2 DA E {55 .7.01(1H,d. J=38.5
Hz),6.80(1H,d.J=8.5 Hz), /R 2 ~HKH L
A A P CNMR(CD30D) : 163, 0(C-2) s i 1 4
BRIETM, 149, 6 (C-9),145. 0(C-7),143. 7(C-8),
118.8(C-5),112. 4(C-10),112. 0(C-6) R T — 4
K E WG ORI MR 7, EH T e R F G
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RAEAGY . @O R . G YV NMR 3
P 5 ik R IE B 7. 8-dihydroxy-coumanrin 3 A<
—H.EWUNHEERN 7. REFTER
(K D,

AP JC 45 SR AR, = Sk kX 3R] B g
S PR Th A MR, ESIFMS R T
S FE T m/2 181LM-H] . 454 NMR %¥s .
4y 72 Co Hiy Oy ,' HNMR (DMSO-ds) §: 7. 41
(1H.d,J=2 Hz),7.40(1H,dd.J=2.8 Hz).6. 79
(1H.d,J=8 Hz).4.29(dd,J=7,14 Hz,2H),1. 25
(3H),"” CNMR (150 MHz, DMSO-d; ) §: 168. 4
(C=0),151. 6 (C-4),146. 2(C-3),123. 6 (C-6),
122.9(C-1),117. 4(C-5), 115. 8(C-2), 61. 7(-O-
CH:),14. 64(CH;), LA b %0d A sc ikt 338 1 %1
P — 2 LA E R 3.4- R IEFEH R 2B (proto-
catechuic acid ethyl ester, & 1),

AN ARG m. p. 198~200°C, =
SRR R B gk L 4R IR A P B A T R
ESI-MS W 7R T 4> F & F 0§ m/x. 155. 1[ M+
H]".169.1[M+Na]" .153. 1[M-H] .44 NMR
B, e 4> 73X G, Hy O, HNMR (600 MHz,
DMSO-d;)8:7.326 (1H,d, J=2.0 Hz, H-2).,7. 27
(1H.dd,J=8.2.2.0 Hz,H-6),6.763(1H,d. ] =
8.2 Hz, H-5);"" CNMR (150 MHz, DMSO-ds) 3
167.29(CO),149. 99 (C-4), 144, 87 (C-3),121. 89
(C-6),121. 67(C-1),116. 56 (C-2),115. 15(C-5),
AL SCHRAS R LA X B NMR B 5 Scmk e
i [ protocatechuic acid FEA —Z, L& W X 97 4 E
LA (K 1D,

3 3% i

A S50 AR AR TR 2R £ R 2 R BEAT T
WM RGN A EEE T 9 Fieay., K

AL S W T~ VI3 0 A S AR b i e B A5 21
X A 2 A SR A S P A R T AR OE R
AT,
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