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WE. B WG ARIR Chaenomeles sinensis ( Thouin) Koehne BIAL2E I M HANZ ARG, Fik G AR 50%
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ABSTRACT . AIM To study the chemical constituents from the fruits of Chaenomeles sinensis ( Thouin) Koehne
and their neuroprotective activity. METHODS The 50% acetone extract from C. sinensis was isolated and purified
by Diaion HP-20, Toyopearl HW-40, MCI Gel CHP-20, ODS, silica gel and semi-preparative-HPLC, then the
structures of obtained compounds were identified by physicochemical properties and spectral data. Their protective
effect on rat adrenal pheochromocytoma ( PC-12) injury induced by corticosterone through MTT method.
RESULTS Nine compounds were isolated and identified as 8-hydroxy-2, 7-dimethyl-2E, 4E-decadienedioic acid
1-B-D-glucopyranyl ester 10-methyl ester (1), monomethyl glansreginate (2), 2, 7-dimethyl-2, 4-diene-deca-a,
w-diacid (3), (6S) -menthiafolic acid (4), (4E, 6E) -2, 7-dimethyl-8-hydroxyoctadienoic acid (5), glan-
sreginic acid (6), 2, 7-dimethyl-2E, 4E-octadienedioic acid (7), 9&-O-B-D-glucopyranosyloxy-5-megastigmen-

4-one (8), icariside By (9). At a concentration of 5 pwmol/L, compounds 3-5, 7 could significantly increase
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the cell viability of corticosterone-induced PC-12 damage. CONCLUSION  All the compounds are isolated from

this plant for the first time, and compounds 3-5, 7 have certain neuroprotective activity.

KEY WORDS: Chaenomeles sinensis ( Thouin) Koehne; fruits; chemical constituents; isolation and identifica-

tion; neuroprotective activity

Y AR JK Chaenomeles sinensis ( Thouin) Koehne
N ATV S AE AT AR 92, A4 K5
TR, HERSSERN K RDE S B, Sh Bt
W, ORI, W, M, 08I g, Bf
FIEEA . LRI, PRI, Tz 4
A TREPE . WA, R, WL, RS AIUR
SERPE, WEN AR T, 2ENTE
ML 2 IFIE TR . AT MR BB 2
ARz —1 AT g e PH i X R A K TR A
AT, ARXS HAL S BT b, R AT
AR R 3 AN EMAL A, ASKR A Z
SRR o345 9 MR G, B E IRNIZ
W PRI, JER A MTT V46 0 416 & 0 % R
iR 75 S 1 K BRUVE B A LA 4L (PC-12 4 M) #5145
RORIER, SRR, ke 3~5, 7 Xt PC-12
A B TE
1 ##

Bruker AVANCE Il 500 #% 44X (TMS Wy
P#R) . Bruker maxis HD B KA [R] 1AL ({2[E
Bruker 23y H] ) ; Nicolet iS 10 Microscope Spectrometer
ZIAMETEAY (3 [E Thermo fisher 23 &) ) ; Shimadzu
UV-2401PC apparatus %5 7 G354 ( B A 5 #
Fl); Chirascan qCD (& [E N FH G ¥ # A A )
LC50 B el & OAH (a4 [ BE (k)
FHCA AT ] iMark BB (5[ Bio-Rad 2t
F]); ECLIPSE TS100 3% & f#5i ( H A< Nikon 2%
Al); SW-CJ-2FD # TAER (RN ZHEE AR
HFR2yE]) ; Forma 3111 U548 ( 35 Thermo
Fisher A7) ; Centrifuge-5804R /IN5 12 3 1 Y ¥4 15
BOHL (FEE Eppendorf 23 F)) 3 R INFERS (7%
Gilson 2 ) ; £ I BE WS A 5403 (0L (ZF-
90) . MM AKHL, LLAMGIEAL, BT R AL
(EYELA PDU-2110) , BERCTHRAS (b —fiflee
IUERARAFD) ;. A-10008 ZK Al ML (4B ik
aetbk okt o BB VENL (T U Z AR YR
FA R ) . A2 M 35857 fr i Diaion HP-20
MCI Gel CHP-20, Toyopearl HW-40 ( H A& =324k
NF]) 5 Sephadex LH-20 (Ffi+: Parmacia Biotech 72y
A s HEESTETHGER H (160~200 H, 7 &G
2636

T, BT Frai kel (b T
REE =420 ) ; DMEM ikt | A A
fff (£HE Gibco AH]); HHR, MKRHER (F
R ARRAF]) . MG (BTN H 3= 4
Y TREMBABRAF ) ; MTT, DMSO., hepes (3
[ Amresco A H) o

TEEARTCR AT R e, fmhBEZR
P 202 B R B T B2 B T A S i R AR
JUE ML W) 6 B2 R Chaenomeles sinensis ( Thouin )
Koehne 8RS
2 RBRERSHE

Bt i 30 kg, KR 1.5 em®, FH 50% PN
HA P L, PR BORB R DE . W R T, 15
509% YR HEEUEIRE (2.67 kg), 80% Z FEEEL
UERT, BRSO WU VR A A O R R IR
I+ Diaion HP-20 K AL B A4 g 41, 2 B-7K (0 -
100, 10:90, 20: 80, 30 : 70, 40 : 60, 50 : 50,
70130, 95:5) BEEEVENL, AIF&EAARE] 8 A
W (Fr.1~8), Fr.3 (39.3 g) £ Toyopearl HW-
40C FEfA3E HEE-7K (0 : 100, 10 : 90, 20 : 80)
BREEVENL, & IFM W 7, 58 Fr.3.1~ 3.5,
Fr. 3. 1 £ Sephadex LH-20 Fl12F- il & W AH, 15 24k
Y2 (108 mg) . 3 (5.4mg). 4 (7.6mg) . 5
(11.2 mg) ; Fr.3.4 2 ODS. Sephadex LH-20 ¥ {7,
AL A WA, BEEY 6 (4.3 mg), 7
(6.1 mg), Fr.3.2 2 ODS-18 Fu Ao ik, HIms-
JK (10 : 90, 20 : 80, 30 : 70, 40 : 60) vk
W, AIFMEE S, 4 Sephadex LH-20 4 {4 i}
M H WA, SEALEW 1 (3.2 mg), 8
(4.3mg). 9 (4.8 mg),
3 #HEE

a1 WEAREE (HEE), 5% THE,
Ko ESI-MS m/z: 441.2 [ M + Na ]*.'H-NMR
(CD,0D, 500 MHz) &: 7.31 (1H, dd, J=0.7,
11.5 Hz, H-3), 6.48 (1H, dd, J=11.5, 15.0
Hz, H-4), 6.17 (1H, ddd, J=7.3, 7.9, 15.0
Hz, H-5), 5.53 (1H, d, J= 8.0 Hz, H-1'),
3.68 (3H, s, H-13), 2.57 (1H, dd, J=3.4,
15.1 Hz, H9b), 2.40 (1H, m, H-6b), 2.35
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(IH, dd, J=9.5, 15.1 Hz, H-9a), 2.09 (1H,
m, H-6a), 1.93 (3H, s, H-11), 0.90 (3H, s,
H-12);"” C-NMR ( CD,0D, 125 MHz) §: 174.4
(C-10), 168.7 (C-1), 143.9 (C-2), 141.4 (C-
3), 128.7 (C-4), 125.4 (C-2), 95.9 (C-1"),
78.8 (C-5"), 78.1 (C-3"), 74.0 (C-2"), 72.9
(C-8), 71.1 (C4"), 62.3 (C-6"), 52.1 (C-
13), 15.8 (C-12), 12.5 (C-11), Vi ¥R 53¢
mk [6] HA—F, $Ew N 8-hydroxy-2, 7-dime-
thyl-2F , 4E-decadienedioic acid 1-B-D-glucopyranyl
ester 10-methyl ester,

WEW 2. wEBK (W), %iETH B,
Ko ESI-MS m/z: 279.1 [ M + Na |]",'H-NMR
(CD,0D, 500 MHz) 6. 7.17 (1H, d, J=10.8
Hz, H-3), 6.45 (1H, dd, J=10.8, 15.0 Hz,
H-4), 6.08 (1H, dt, J=15.0, 7.8 Hz, H-5),
3.86 (1H, m, H-8), 3.66 (3H, s, -OCH,),
2.50 (1H, dd, J=4.2, 15.0 Hz, H-9a), 2.44
(IH, m, H-6a), 2.33 (1H, dd, /=9.0, 15.0
Hz, H9b), 2.09 (1H, dt, J=13.8, 7.8 Hz,
H-6b), 1.89 (3H, s, H-11), 1.69 (1H, m,
H-7), 0.92 (3H, d, J=6.6 Hz, H-12);"”C-NMR
(CD,0OD, 125 MHz) 6. 174.4 (C-10), 172.1
(C-1), 142.5 (C-5), 140.1 (C-3), 128.8 (C-
4), 126.3 (C-2), 72.9 (C-8), 52.1 (-OCH,),
40.3 (C-9), 40.0 (C-7), 37.1 (C-6), 12.8
(C-12), 12.6 (C-11), VL EFHRE Sk [7] 2
AR—, W N monomethyl glansreginate

WEY 3. WEEHAR (W), S TR,
Ko ESI-MS m/z: 427.2 [ M + Na ]*.,'H-NMR
(CD,0D, 500 MHz) 6. 7.18 (1H, d, J=11.3
Hz, H-3), 6.47 (1H, dd, J=11.3, 15.0 Hz,
H-4), 6.09 (1H, dt, J=15.0, 7.8 Hz, H-5),
4.33 (1H, d, J= 7.8 Hz, H-1"), 4.02 (1H,
m, H-8), 3.96 (1H, m, H-6"a), 3.82 (1H,
m, H-6'b), 3.36 ~3.45 (4H, m, H-2', H-3',
H-4', H-5"), 2.64 (1H, m, H9), 2.47 (1H,
m, H-6), 1.96 (1H, m, H-7), 1.89 (3H, s,
H-12), 0.95 (3H, s, H-11);”C-NMR (CD,0D,
125 MHz ) 6. 176.3 (C-10), 172.1 (C-1),
142.6 (C-5), 140.2 (C-3), 128.9 (C4),
126.3 (C-2), 104.7 (C-1"), 81.8 (C-8), 78.1
(C-5"), 77.7 (C-3"), 75.3 (C-2"), 71.5 (C-
4"y, 62.7 (C-6"), 39.0 (C9), 38.6 (C-7),

36.9 (C-6), 15.5 (C-12), 12.7 (C-11), VI I
Bl 5 ocHk (8] A -, MEER 2, 7-
dimethyl-2, 4-diene-deca-a, w-diacid,

EY 4. fREKAR (WEE), ESIMS m/z:
207.1 [M+Na]*.'"H-NMR (CD,0D, 500 MHz) &:
6.76 (1H, dd, J=7.6, 6.5 Hz, H-3), 5.91
(1H, dd, J=17.4, 10.8 Hz, H-7), 5.22 (1H,
dd, J=17.4, 1.5 Hz, H-8a), 5.05 (1H, dd,
J=17.4, 1.5 Hz, H-8b), 2.23 (2H, m, H-4),
1.79 (3H, s, H-10), 1.59 (2H, m, H-5),
1.27 (3H, s, H-9);® C-NMR ( CD,0D, 125
MHz) 8. 170.5 (C-1), 145.9 (C-7), 143.9
(C-3), 128.8 (C-2), 112.4 (C-8), 73.6 (C-
6), 41.8 (C-5), 24.5 (C4), 27.8 (C9),
12.3 (C-10), VA - %dl 53wk [9] HA -3,
HWXE N (6S) -menthiafolic acid,

Ews: wEmR (WE), HE T PR,
Ko ESI-MS m/z: 207.1 [ M + Na ]*.,'H-NMR
(CD,0D, 500 MHz) &: 7.18 (d, J=11.4 Hz,
H-6), 6.47 (1H, dd, J=11.4, 15.0 Hz, H-5),
6.09 (1H, dt, J=15.0, 7.5 Hz, H-4), 3.40
(2H, m, H-8), 2.35 (2H, m, H-2), 2.03
(1H, m, H-3a), 1.89 (3H, s, H-10), 1.72
(1H, m, H-3b), 0.91 (3H, s, H-9);" C-NMR
(CD,0D, 125 MHz) &: 172.1 (C-1), 142.4 (C-
5), 140.1 (C-6), 128.7 (C-4), 126.3 (C-7),
67.7 (C-8), 38.0 (C-3), 37.1 (C-2), 16.8
(C-10), 12.6 (C-9), DL %4 53cHk [10] 3t
AR—F, WMUEERN (4E, 6E) -2, 7T-dimethyl-8-
hydroxyoctadienoic acid,

awe. EEkAR (WE), HE T PR,
Ko ESI-MS m/z: 265.1 [ M + Na ]*.'H-NMR
(CD,0D, 500 MHz) &: 7.17 (1H, d, J=10.8
Hz, H-3), 6.45 (1H, dd, J=10.8, 15.0 Hz,
H-4), 6.08 (1H, dt, J=15.0, 7.8 Hz, H-5),
3.86 (1H, m, H-8), 2.50 (1H, dd, J=4.2,
15.0 Hz, H9a), 2.44 (1H, m, H-6a), 2.33
(1H, dd, J=9.0, 15.0 Hz, H-9b), 2.09 (1H,
dt, J=13.8, 7.8 Hz, H-6b), 1.89 (3H, s, H-
11), 1.69 (1H, m, H-7), 0.92 (3H, d, J=
6.6 Hz, H-12);*C-NMR (CD,0D, 125 MHz) §:
174.4 (C-10), 172.1 (C-1), 142.5 (C-5),
140.1 (C-3), 128.8 (C-4), 126.3 (C-2), 72.9
(C-8), 40.3 (C-9), 40.0 (C-7), 37.1 (C-6),
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12.8 (C-12), 12.6 (C-11). DL b ¥4 5 3k
[11] BEAR—F, BUEE N glansreginic acid,

a7, BEwmRY (Wi, 55T HEE,
Ko ESI-MS m/z: 221.1 [ M + Na ]*.,'H-NMR
(CD,0D, 500 MHz) &: 7.14 (1H, d, J=11.3
Hz, H-3), 6.46 (1H, t, J=14.7 Hz, H-4),
6.05 (1H, m, H-5), 2.55 (1H, m, H-7),
2.50 (1H, m, H-6a), 2.31 (1H, m, H-6b),
1.89 (3H, s, H9), 1.60 (3H, s, H-10);"C-
NMR ( CD,0D, 125 MHz) &: 179.6 ( C-1),
172.0 ( C-8), 140.6 (C-5), 139.7 (C-3),
129.1 (C-4), 127.1 (C-2), 40.5 (C-7), 38.1
(C-6), 17.2 (C-9), 12.6 (C-10), DA E%¥ 5
CHR [6] FEA—F, MEEN 2, 7-dimethyl-2E,
4E-octadienedioic acid,

a8 HEk AR (W), HE TR,
Z W, ESI-MS m/z: 395.2 [ M + Na]*,'H-NMR
(CD,0D, 500 MHz) &: 4.35 (1H, d, J=17.8
Hz, H-1'), 3.95 (1H, dd, J=11.7, 5.4 Hz,
H-6a’), 3.85 (1H, m, H-9), 3.65 (1H, dd,
J=11.7, 5.4 Hz, H-6b'), 2.52 (1H, m, H-
7a), 2.45 (2H, t, J = 6.7 Hz, H-3), 2.29
(1H, m, H-7b), 1.80 (2H, t, J=6.7 Hz, H-
2), 1.74 (3H, s, H-11), 1.64 (2H, m, H-
8), 1.21 (3H, d, J=6.2 Hz, H-10), 1.18
(6H, s, H-12, 13);"” C-NMR ( CD,0D, 125
MHz) 8. 201.6 (C-4), 168.8 (C-6), 141.6
(C-5), 102.3 (C-1"), 78.2 (C-5'), 71.9 (C-
3", 75.7 (C9), 75.2 (C-2"), 71.8 (C-4'),
62.9 (C-6'), 38.4 (C-8), 37.3 (C-2), 35.1
(C-3), 27.9 (C-7), 27.2 (C-12), 27.1 (C-
13), 19.8 (C-10), 11.7 (C-11), VA F%k¥8 53
BRO[12] A —F, BMUEEE R 9€-0-B-D-glucopyr-
anosyloxy-5-megastigmen-4-one ,

a9 HEKKR (WE), HE T PR,
Z B%, ESI-MS m/z: 395.2 [ M + Na]*,'H-NMR
(CD,0D, 500 MHz) &: 4.32 (1H, d, J=17.8
Hz, H-1'), 3.85 (1H, dd, J=11.8, 2.3 Hz,
H-2), 3.66 (1H, dd, J = 10.6, 5.1 Hz, H-
6a’), 3.57 (1H, dd, J=10.6, 5.1 Hz, H-6b"),
2.52 (2H, m, H-8), 2.25 (2H, m, H-7),
2.12 (3H, s, H-10), 1.99 (1H, m, H-4a),
1.91 (1H, m, H-3a), 1.82 (1H, m, H-4b),
1.66 (1H, m, H-3b), 1.60 (3H, s, H-11),
2638

1.08 (3H, s, H-12), 0.99 (3H, s, H-13);"C-
NMR ( CD,0D, 125 MHz) 6. 211.7 (C-9),
136.5 (C-6), 128.2 (C-5), 101.8 ( C-1"),
82.8 (C-2), 78.3 (C-3'), 77.8 (C-5"), 75.1
(C-2"), 71.9 (C-4"), 63.0 (C-6'), 45.1 (C-
8), 40.6 (C-1), 31.2 (C-12), 29.7 (C-10),
26.6 (C-13), 23.8 (C-3), 23.4 (C-4), 22.6
(C-7), 19.6 (C-12), DL L%ds 53k [13] %
AR—E, WERE N icariside By,

4 ¥R JRERESH PC-12 ARG BRI 1E R
4.1 w3 SFEWE [14] ik, PC-12 40
M A & 10% A6 2R T 9 1640 KSR, BT
37 °C | 5% CO, HEFFA T REFE, OB K13
GRS

4.2 MTT sAeml gm o id e BOSEUE KR PC-
12 400, DL 4x10*/mL ¥ B3R T 96 £L 408 57
My, BEFL 200 pL, FF 20 50 4 W BE J5 43 Ry 1E R
4. FAIZ] (CORT %) . (LA 1~9 4254,
TR IR SRS A [R1R B2 5 245 50 A b 7 e ak
223595, 36 h J5, ®WALIA 5 mg/mL MTT %K
20 pL, 37 C FHEFE 4 h JFWR IR, BALmA
150 pLDMSO, #E%% 10 min, FEFRIYT 490 nm P
AEIE SR (A), DLE® M (RAE) WOk
JEE X 7 B A LA 5 Rk 100% , TR 450G W4
MufEms %, MAEE 3k, GRE 1,

£1 hEW1~93F PC-12 AAFMAIHIE (xxs, n=4)
Tab.1 Effects of compounds 1-9 on the viability of PC-12

cells (xxs, n=4)

21 51 LA /%
EHH 100. 00+6. 11
HETRIZH 72.83+2.26 ™
wEY 14 76.6+6. 12
k& 241 76.58+4. 18
a3 H 85.79+6. 92*
&Y 44 81. 54+4. 73%
a2/ EE 86. 01+4. 51%
&1 6 4l 77. 85+6. 96
& 74 81. 6+6. 28"
a2 /EE 60. 42+8. 46
A /EE ] 72.17+4.07

T SIERAHE, ™ P<0.01; 54 i, # P<0. 01,
4.3 FHER SEMANK, EKEN
5 wmol/LAY, fLEW)3~5, 7 0l &1 i B o i 155
T PC-12 4 s i g, REIEANTA BE AT TE
(R B 22 DR AP 1
5 itig

TCEATNAICHEIA T (AR RgaE), HR%
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bR,

PEE, ELATRIEIARAR . RN, 9L

EHU, BAPUME . ORI BTy B
FEIMBE . PUBAFRIIR | PUWTE . JUREZ LY
TR ARBRSE AT B M E T 9 AL A
Yy, B0 ERNZIEY PR, SR HEERT T PC-
12 AR 05 B R PR IR S, fE— R L
T XDE BRI B B AR PR AIR ] g
AR5 S i 16 A e B 4R AR

S .
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