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Chemical Constituents of Leaves of Chaenomeles sinensis

GUO Qing-feng, CHEN Lin, ZHANG Wei, KANG Wen-yi"

(Huanghe Science and Technology College, Zhengzhou 450003, China)
[ Abstract ] Objective: To investigate the chemical constituents from leaves of Chaenomeles sinensis.
Method: The compounds were isolated from the dichloromethane portion of leaves of C. sinensis. The structures
were elucidated by spectroscopic methods, such as NMR and EI-MS. Result; Eleven compounds were isolated and
identified as 10-nonacosanol (1), trans-phytol (2), B-sitosterol (3), (24R) 24-ethyl-7a-hydroperoxy-cholest-5-
en-3B-ol (4), stearic acid (5), 38, 27-dihydroxy-urs-12-ene (6), 3-epi-betulinic acid (7), eicosanol (8),
ursolic acid (9), 2a, 3a, 19a-trihydroxyursol-12-alkene-28-acid (10) and 2q-hydroxy-betulinic acid (11).

Conclusion; Among them, compounds 2, 4, 6 and 8 were isolated from Chaenomeles genus for the first time.
[ Key words |
3B-ol; 38, 27-dihydroxy-urs-12-ene

Chaenomeles sinensis; structural evaluation; (24R) 24-ethyl-7a-hydroperoxy-cholest-5-en-

SRRy 35 B BB Y, 01 44 965 5 | AR AR
AR, FZ oA TR BT LR TR R
AIDINN: RN AN L § O SRR W ey UL S WS
BRI 2 R 7
AIRHY L 20 TR R )  HOR SRR G, 1
-, HARE &, AR KGR, HR B R. E

[KFEBEH] 20151225(013)

A TE B A X W WOR 2 S R B 3T
Padfg AR R A5 o X 6 B AR IR Ak 27 i o3 B
FEEEA i AP BB R ORIRR
KEAAY . AL HEI RN, AREA
UM ORI AW 5RO IR PUREE  HURG T
IR 2o P A i o o AT R X AR I B

[(BE&TA] W AT EARHEZOCTH (152102310171) 3 390 AT RHEZOCT H (20150341) 53 B & BH )T RH# HOR B 5 & 0 H

(14B360011)

[E—1EHE] WPRF, WL, B %, Wb 24535 M 4 WF Y, Tel :0371-87540853, E-mail; guogf. 2008@ 163. com

[EIRIEER]

CRECS A R WA ST, AT 25 TE M R R B 2T &, Tel :0371-87540851 , E-mail ; kangweny@ hotmail. com

.45 .



22 B 22
2016 £ 11 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.22,No. 22
Nov. ,2016

52 BT RN S KAy 25 R
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A A2 o3, B PE O R B 25 I, 25 5
FIHARRBE U, 28 35 X7 AN (4 4k 2% 1 o 2R 47 1 i
5%, WL 4 ey — @ e ik r h oy B S e T 11
MEE Y, 530 10-H JLEBE (1), F Y BE(2) , B-
A WE(3) , (24R) 24-ethyl-7a-hydroperoxy-cholest-5-
en-38-0l(4) , i lE 2 (5), 38, 27-dihydroxy-urs-12-
ene(6), HHENEMR (7), — T 5l (8) , REARIR (9),
200,30,190-=F I 5 R -12-45 288 (10) ,2a-77 3L
HHERRIR (11) , H A k549 2,4,6 F1 8 JyE IR N i%
&y A,

1 #F#

Avanced [ %! 400 MHz #% 4 2L 4R AL ( TMS 8851
R 5] 7% B8 06 5 A, B - Bruker 28 7] ) 5 Thermo
DSQ T < B FHAY , SHB-TT BUAE 3R K X £ F 28
H RN IRF T8 A FR 2 7)) s N-1100D-W 5 g %
25 R A (AR o R AL A% bk =X 25 1) s DLSB AR IR ¥
EAE R A R IN =] i A &% A BR 2> A ) 580 ~ 100 H,
200 ~300 H,GF254 Kftfig H(HF BWHEA T ) ;
LH-20 7Y %2 Py K& 4 2 0% BE B¢ ( Sephadex, %ij 1+ GE
Healthcare 2] ) ;Silica gel 60 ( {% [E merck /A ] ) .
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AR % 8 R % R HE W) Ot B2 KR Chaenomeles
sinensis W R A W, T 10 g R 2 v 25 00 58
2 REE5HE

H T B G B AR 6. 7 kg F I BEEE MK 3 WK, B
WV 3 d, 8 B L 1581 597 ¢ MEE . &
i 80 ~ 100 H fif & AE 3%, 23 51 LA A il i L — S8
Pt LR C TR AN B A 51 4 A5 B A H
Le B A U 30 g AT R B AT €83, LA A ik - AT
(100: 1 ~ 1= 1) F B2V, MR 405 )23 €833 ( TLC) A I
ZERAEH] 8 N4 (Frol ~Fr.8) , Hrh Fr. 1 &
fE A (4354 2465 4 1(20 mg) AT 2(11 mg) ,Fr.2
LA EE- TR LG (300 1,200 1,10 1) Fik: e S B
HAAGER RS 3(17 mg) Fl 4(8 mg) ,Fr.3 £
A (035434 G ) 5 (26 mg) , Fr. 4 2847 3 Bk -P9 B
(30:1,20:1,10:1,1: 1) RERCAE A 3E BEME, R G R B
RERCHE (835 S EAS A B G Y 6(3 mg),7(7
mg) ,8(2 mg),9(36 mg), Fr.6 &M (5,15
Fr.6-1 fl Fr. 62 WiER4y, Hirp Fr. 62 354> L — 4
Bi- R LR (30:1,20: 1,10 1) i Jie A €535 % i 75
eGP 10(16 mg) F111(15 mg) ,
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k& W1 ot B K, EI-MS m/z 424
(M*),'H-NMR (400 MHz, CDCl,) §: 3.58 (1H,
br s,-CHOH), 0.88 (6H, t, J =6.3 Hz, Me-1,
29), 1.43 (4H, m, H,9, 11), 1.25 [48H, m,
-(CH,), ,-(CH,) 3], “"C-NMR (100 MHz, CDCI,)
§:14.1 (C-1,29), 22.7 (C-2, 28), 25.7 (C-8,
12), 29.4 (C26), 29.3 (C4), 29.6 ~29.7
(C-5~25),31.9 (C27),31.9 (C-3),37.5 (C-9,
11),72.0 (C-10), Dk I35 1 Joie gk i %5040 5 C
ik X B LA — 3 Oz A W S o 10-4 L
B BE

&y 2 [ 8 3k, EI-MS m/z 296
(M*),'H-NMR (CDCl,, 400 MHz) §: 5.41 (1H,
t,J =7.0 Hz, H-2), 4.15 (2H, d, J =7.0 Hz,
H,-1), 1.99 (2H, t, J =6.9 Hz, H,4), 1.67
(3H, s, CH,-20), 1.25 [19H, m,-(CH), ,
-(CH,), ], 0.86 (12H, m, CH,-16, 17, 18, 19),
“C-NMR (CDCI,, 100 MHz) &: 59.4 (C-1), 123.1
(C2), 140.3 (C-3), 39.9 (C4), 25.1 (C-5),
36.7 (C-6), 32.8 (C-7), 37.4 (C-8), 24.5 (C-
9), 37.3 (C-10), 32.7 (C-11), 37.4 (C-12),
24.8 (C-13), 39.4 (C-14), 28.0 (C-15), 22.7,
22.6 (C-16, 17), 19.7 (C-18,19), 16.2 (C-20),
DAy e 5 I8 50 5 Sk ke B AR — 3
HOZ AL W 25 8 AR

a3 Beoshdh, HY B-4 i Xk B i
TLC £l Rf {1 — B, 8Oz b & W %€ B-4
FY

e Y 4 M & ¥ &K, EI-MS m/z 446
(M*),'H-NMR (CDCl,, 400 MHz) §: 3.64 (1H,
m, H3), 5.72 ('H, d, J=3.7 Hz, H-6), 4.16
('H, m, H-7), 0.66 (3H, s, CH,-18), 1.00 (3H,
s, CH,-19), 0.93 (3H, d, J =6.4 Hz, CH,-21),
0.85 (3H,d, J =6.5 Hz, CH,-26), 0.83 (3H, d,
J =6.5 Hz, CH,27), 0.87 (3H, t, J =7.6 Hz,
CH,-29), "C-NMR (CDCl,, 100 MHz) §: 37.4 (C-
1),31.4 (C2), 71.4 (C-3), 42.2 (C4), 148.9
(C-5), 119.9 (C-6), 78.5 (C-7), 36.8 (C-8),
49.1 (C-9), 37.1 (C-10), 20.9 (C-11), 39.0 (C-
12), 43.6 (C-13), 42.3 (C-14), 24.4 (C-15),
28.2 (C-16), 55.6 (C-17), 11.3 (C-18), 18.2
(C-19), 36.1 (C-20), 18.8 (C-=21), 33.9 (C-
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22),26.0 (C-23), 45.9 (C-24), 29.2 (C-=25),
19.8 (C26),19.0 (C27),23.1 (C-28), 12.0(C-
29) o LA -y 3B 5 R0 i 3 H AR 5 SR X PR AR —
UYL A W% E R (24R) 24-ethyl-Ta-
hydroperoxy-cholest-5-en-38-ol,

& Y s M ¥ &K, EI-MS m/z 284
(M").,'"H-NMR (CDCl,, 400 MHz) §: 0.88 (3H,
t, J = 6.4 Hz, CH,;-18), 1.26 [ 28H, m,
-(CH,),,],1.63 (2H, dt, J =14.5 Hz, J =7.2
Hz,-CH,CH,COOH), 2.35 (2H, t, J =7.5 Hz,
-CH,COOH) ,”C-NMR (CDCIl,, 100 MHz) &: 14.1
(C-18),22.7 (C-17), 24.7 (C-3),29.1 (C4),
29.2 (C-15), 29.3 ~29.7 (C-5 ~14), 31.9 (C-
16),33.9 (C-2), 179.4 (C-1), LA by 2485 A
T A 5 Sk oot R R AR — B MO A Y %
FE R R R .

&Y 6 B 8 K, EI-MS m/z 442
(M*),'H-NMR (CDCl,, 400 MHz) §: 5.14 (1H,
t, J =3.5 Hz, H-12), 0.80 (3H, d, J =6.0 Hz,
CH,-29), 0.93 (3H, d, J =6.0 Hz, CH,-30),
3.53 (1H, d, J =10.8 Hz, H-27), 3.18 (1H, d,
J=10.8 Hz, H27), 3.20 (1H, m, H-3), 1.10
(3H, s, CH,28), 0.99 (3H, s, CH,-24), 0.97
(3H, s, CH,23), 0.94 (3H, s, CH,26), 0.76
(3H, s, CH,-25), "C-NMR (CDCl,, 100 MHz) §:
38.8 (C-1), 29.8 (C-2), 79.0 (C-3), 39.4 (C-
4),54.1 (C5), 18.3 (C-6), 32.9 (C-7), 40.0
(C-8),47.7 (C9), 36.9 (C-10), 26.0 (C-11),
125.1 (C-12), 138.7 (C-13), 38.0 (C-14), 30.6
(C-15), 23.3 (C-16), 42.1 (C-17), 55.2 (C-
18), 39.4 (C-19), 38.8 (C-20), 27.3 (C-=21),
35.2 (C22), 28.1 (C-23), 16.8 (C-24), 15.7
(C25), 15.6 (C26), 69.9 (C27), 17.3 (C-
28), 21.3 (C-29), 23.3 (C-30) ., LAl #y ¥y fl
i B 5 Sk X A — BT Bz S e
& 38, 27-dihydroxy-urs-12-ene,

& 7 M 5 &, EI-MS m/z 456
(M").,"H-NMR (CDCl,, 400 MHz) §: 4.74 (1H,
s, H29a), 4.61 (1H, s, H29b), 3.18 (1H, m,
H-3), 0.76 (3H, s, CH,24), 0.83 (3H, s, CH,-
25),0.94 (3H, s, CH,-23), 0.97 (3H, s, CH,-
26), 1.27 (3H, s, CH,-27), 1.69 (3H, s, CH,-
30), "C-NMR (CDCl,, 100 MHz) §: 38.9 (C-1),
27.4 (C2), 79.0 (C-3), 38.8 (C4), 55.4 (C-

5),18.3 (C-6), 34.4 (C-7), 40.7 (C-8), 50.6
(€C9),37.2 (C-10),20.9 (C-11), 25.5 (C-12),
38.4 (C-13), 42.5 (C-14), 30.6 (C-15), 32.2
(C-16), 56.3 (C-17), 46.9 (C-18), 49.3 (C-
19), 150.4 (C20), 29.7 (C-=21), 37.0 (C-22),
28.0 (C-23), 15.3 (C-24), 16.0 (C-25), 16.1
(C26), 14.7 (C-27), 179.7 (C-28), 109.7 (C-
29), 19.4 (C-30) . LAy 3% o A 3% 5 s 5 5
R B AR — B SO A W O R
NETA .

& W 8 M 8 K, EI-MS m/z 298
(M*).,'"H-NMR (CDCl,, 400 MHz) §: 3.64 (2H,
t, ] =6.3 Hz,-CH,0H), 0.88 (3H, t, J =6.3 Hz,
CH,-20), 1.54 (2H, m,H,-2), 1.25 [34H, br s,
-(CH,),,]."C-NMR (CDCI,, 100 MHz) §:63.1 (C-
1),32.8 (C-2),25.7 (C-3),29.3~29.7 (C4~
17), 31.9 (C-18), 22.7 (C-19), 14.1 (C-20),
DLW Ve BT R O 0 BCHE S SR o B R AR —
FOO  HOZ A S W s R T kR

&Y 9 M 4 &, EI-MS m/z 456
(M*).,'"H-NMR (CDCl,, 400 MHz) §: 5.27 (1H,
m, J =3.5,3.5 Hz, H-12), 3.20 (1H, dd, J =
8.9,6.9 Hz, H3), 0.76 (3H, s, CH,24), 0.87
(3H, s, CH,-25), 0.90 (3H, d, J =5.4 Hz, CH,-
29), 0.95 (3H, s, CH,-23), 0.99 (3H, d, J =
6.3 Hz, CH,-30), 1.08 (3H, s, CH,26), 1.13
(3H, s, CH,-27), "C-NMR (CDCl,, 100 MHz) §:
38.9 (C-1), 27.0 (C-2), 78.9 (C-3), 38.6 (C-
4),55.2 (C-5), 18.3 (C-6), 33.0 (C-7), 39.5
(C-8),47.8 (C9), 37.0 (C-10), 23.3 (C-11),
125.5 (C-12), 138.1 (C-13), 42.0 (C-14), 28.0
(C-15), 24.2 (C-16), 47.5 (C-17), 52.8 (C-
18), 39.2 (C-19), 38.7 (C-20), 30.6 (C-21),
36.8 (C22), 28.0 (C-23), 15.4 (C-24), 15.6
(C25), 16.8 (C-26), 23.5 (C-27), 180.5 (C-
28), 17.0 (C29), 21.1 (C-30) . LA I~ 43 & fl
U R 5 SRR R R — B ot A Y %

&Y 10 M & 4 &, EI-MS m/z 488
(M*).,'H-NMR (CD,0D, 400 MHz) §: 5.32 (1H,
brs, H-12), 3.95 (1H, d, H-3), 2.60 (1H, m,
H-2),3.18 (1H, m, H2), 2.52 (1H, s, H-18),
0.95 (3H, d, J =9.6 Hz, CH,-30), 1.37 (3H,
s), 1.31 (3H, s), 1.22 (3H, s), 1.01 (3H, s),

- 47 -
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0.89 (3H, s), 0.80 (3H, s), “C-NMR (CD,0D,
100 MHz) §: 41.7 (C-1), 65.87 (C-2), 78.7 (C-
3),38.0 (C-4), 47.9 (C-5), 17.9 (C-6), 33.7
(C-7), 39.9 (C-8), 46.8 (C-9), 38.1 (C-10),
23.3 (C-11), 128.0 (C-12), 138.7 (C-13), 41.1
(C-14), 27.8 (C-15), 25.7 (C-16), 47.9 (C-
17), 53.7 (C-18), 72.3 (C-19), 41.4 (C-20),
25.2 (C-21), 37.6 (C-22), 28.2 (C-23), 21.0
(C24), 15.2 (C25), 16.2 (C26), 23.5 (C-
27), 180.9 (C-28), 25.9 (C-29), 15.5 (C-30),
L b B R R0 33 0 5 Sk X R AR B
HOZAE A WS E R 20,30, 19a- = 5 3 15 221207 -
28-1% .

&y 11 M 45 &, EI-MS m/z 472
(M*),'H-NMR (CD,0D, 400 MHz) §: 4.72 (1H,
s, H29a), 4.62 (1H, s, H29b), 3.63 (1H, m,
H-2),3.18 (1H, m, H-2), 3.03 (1H, m, H-19),
2.91 (1H, d, J=9.6 Hz, H-3),1.72 (3H, s, CH,-
30), 1.03 (3H, s), 1.01 (3H, s), 0.99 (3H, s),
0.94 (3H, s), 0.80 (3H, s), “C-NMR (CD,O0D,
100 MHz) §: 48.0 (C-1), 68.4 (C-2), 83.1 (C-
3),39.1 (C4), 55.5 (C-5), 18.1 (C-6), 34.1
(C-7), 40.6 (C-8), 50.6 (C-9), 38.3 (C-10),
20.8 (C-11), 25.5 (C-12), 38.1 (C-13), 42.3
(C-14), 29.4 (C-15), 32.0 (C-16), 56.1 (C-
17), 49.1 (C-18), 47.1 (C-19), 150.6 (C-=20),
30.3 (C-21), 36.7 (C-22), 27.7 (C-23), 15.8
(C24), 15.3 (C-25), 16.5 (C26), 13.7 (C-
27), 178.7 (C-28), 108.7 (C-29), 18.2 (C-30),
DAy e ORI 5 500 5 Sk ke B AR — 3
HOZAL G A8 R 2a-F2 3 FIHERR TR
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