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Chemical Constituents from Roots of Elaeagnus pungens
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[ Abstract ] Objective: To study the chemical constituents of the ethyl acetate extract from the roots of
Elaeagnus pungens. Method; The ethanol extract from the roots of E. pungens were partitioned with petroleum
ether, ethyl acetate and n-butanol. The compounds from ethyl acetate extract were separated by silica gel
chromatography, sephadex LH-20. Their structures were elucidated by spectral data and physicochemical
properties. Result: Thirteen compounds, namely ursolic acid (1), daucosterol (2), quercetin (3), kaempferol
(4), B-sitosterol (5), gallic acid (6 ), ethyl gallate (7 ), oleanolic acid (8), stigmasterol (9),
hydroxyphenylacetic acid (10 ), hydroxybenzoic acid (11 ), naringenin (12 ) and kaempferol 3-0-8-D-
glucopyranoside (13) were isolated and identified. Conclusion: Compounds 1-13 were isolated from this plant for

the first time.
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T, 025 PR 307 b 532 24 = 1 0 B A3 AR DG
R T k2 RIS AT AR T R, ) BH 2 A%
Wy ot A, AR S ORI A AR G £ BEAR Y AT
TR R AR BT OEIE, SR AT RE SR €835 Al LH-20
2 TR L 7 5 B BE e ( Sephadex LH-20) #4355 4fi b,
i 5 AL Pk B, H-NMR 1 "C-NMR %5 % 5 43 #r 15
213 MEAED .
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Bruker AV 400 %I A% i 3t ik 48 (18 [ A1 & 570 2>
Al ) 51200 B E ROR A 635 AL (36 Agilent 22 ) ;
V2 0 % T TR 2 3 FH RE AR (T B TEAE T )
RE-52AA RUJie 5 78 K A ( L 5@ A AR A ER ) 5 BT
FH BR300 R o M i s i i, AR W W RS =M S
24 BROAN WD, el R A 24 R 56 B 5 B O A AR
Y8 N AR R W) B R Elaeagnus pungens W]
PR
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BOA AT MR EROR 20 kg, B3, ] 95% £ 1 [R1 R
P2 WK, B RARI 2 b, i Uk, A I DR, Wk 45 15 3]
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B, K BiIRE MR A k(60 ~90 C), &
2 W O T B AE I, I 980 6 e 4, I 2 TR 20 TR A TR
P1(108. 6 g) AT ik BEHE (3%, FH A7 il k-2 R & TR
(100:0 ~0:100) 176 B2 P& B, 500 mL 2 — i 53
HEATWCAE , 2L A5 i 43 45 A, Hirp 9 ~ 16 Ji 20 A H7 ik
Y, obug, B RA R E Y 9(19 mg) , KRR &
TLC k35 & JFAH R 43, A58 A ~D 4 N5, A
S ERER OISR A - TR AR (10:1 ~1:1) 8
FEVERAFB] 5 AW 53 (AL ~ AS) | E2H 5 A2 Fil A3
o34 A AR G S (7 mg) F1 8 (14 mg) , L4 5
A5 St RERE S RE LA =AM e EE 9 1 ~ 10 1) ¥
JiE, [] Bk 28 22 K Sephadex LH-20 ( = 5 Y k- A
1:10) gfife, 1384659 10(8 mg) ,11(5 mg) , B &
g7 FRER ISR LA =@ W BE-TEE(50:1 ~0: 1) £
FEVEBLAS 2] 6 4~ 4H 4 (Bl ~ B6) , W41 43 B3 &
Sephadex LH-20(30% ~ 100% H i) DL} 2 & i B
HAAERLEY 1(9 mg) ,3(10 mg) 1 12(11 mg) ,
W2H 53 BS #4505 42 2 IR Sephadex LH-20 HI i 3k
J a1 Bk 5% 6 (12 mg) I 7(9 mg) . C #4r4
RERCAE A3 (=T E-TEE 7:3 ~4:6) Wi, 14 15
AVi4Y,C.2 ~C. 8 Fl C. 10 ~ C. 11 43 5 1 2% & 75 51
WwEY 2(16 mg),4(7 mg),C. 12 ~ C. 15 £
Sephadex LH-20 2 AL 14654 13(8 mg) .
3 £HEE

k& w1 T @5 & (2 ), Liebermann-
Burchard JZ i fH P, mp 282 ~ 284 °C, ESI-MS m/z
457[M + H]* ,'H-NMR (500 MHz,C,D,N) §:3.35
(1H,m,H-3),5.18(1H,m,H-12) ,7 /4~ CH, A 5%
(1.28,1.20,1.06,1.01,0.97,0.92,0.89,3H x 7,
s); "C-NMR (150 MHz, DMSO-d,) 6:38.4(C-1),
27.0(C-2),78.9(C-3),38.0(C4),55.4(C-5),
18.6 (C-6),33.1(C-7),39.8(C-8),48.0(C9),
37.6(C-10),23.4(C-11),125.9(C-12),138. 8 (C-
13),42.8(C-14),28.2(C-15),24.0(C-16) ,47.8
(C-17),52.8(C-18),38.8(C-19),38.8(C-20),
31.1(C21),36.2(C22),28.2(C=23),16.1(C-
24),15.9(C-25),16.9(C-26),23.7(C-27),178.6
(C-28),17.2(C-29),20.8(C-30) . LI %485
BR14 ] —30, % iz B W oh RE R R .
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i B M. ESI-MS m/z 303[M + H] ' .'H-NMR
(400 MHz,DMSO0-d,)§:12.50 (1H,s,5-0H) ,10. 78
(1H,s,7-OH),9.30 (1H,s,4'-OH) ,9.33 (1H,s,
3-0H),9.56 (1H,s,3-OH),7.69 (1H,d,J=2.0
Hz,H-2'),7.68 (1H,dd,J =8.5,1.8 Hz, H-6'),
6.90(1H,d,J=8.5 Hz,H-5") ,6.46(1H,d,J =2.0
Hz,H-8),6.20(1H,d,J =2.0 Hz,H-6), "C-NMR
(100 MHz, DMSO-d,) §:176.2 (C-4),163.6 (C-
7),160.9(C-9),156.3(C-5),145.0(C-3"),146.7
(C2),146.2(C4"),135.5(C-3),121.8 (C-1"),
120.0 (C-6"),114.5 (C-2"),115.5 (C-5"),102.7
(C-10),98.4(C-6),93.9(C-8), VI I i 5 Sk
[15-16]%[?(LE@%4&%%§51$E%$~£& H 554 B %
WL R A SURTR )2 605 SR REH I 50

@—ﬁ,imﬁﬂc%%ﬁ%w,‘%o

a4 FEBAK, mp 276 ~278 C, ESI-MS
m/z285[M —H] ,'H-NMR (400 MHz, DMSO-d, )
8:12.49(1H,s,5-0H) ,10.75 (1H,s,7-OH) ,10. 08
(1H,s,4'-OH),9.40 (1H,s,3-OH), 6.19(1H,d,
J=1.8 Hz, H6),6.45(1H,d,J = 1.8 Hz, H-8),
8.05 (2H,d,J=8.4 Hz,H-2",6"),6.93 (2H,d,J =
8.4 Hz,H-3",5") ;"C-NMR (150 MHz,DMSO-d,) §:
147.0(C-2),136.1(C-3), 176.2(C-4), 160.0( C-
5),98.9(C-6),164.5(C-7),93.7(C-8),156.2(C-
9),103.8(C-10),122.1(C-1"),129.8(C-2"),115.9
(C-3"),148.2(C4"),115.9(C-5"), 129.6 (C-6") ,
PLEECHE 53k (17 ] — 80, Sz 6 % ol

EYS TOEH,10% k-4 R R D5
241 46, Libermann-Burchard 5 fHVE R N, 5 B-4F
IS IS XT OIS [ R RGBT )2 Ak ) RE(H &
AN — 3, A A A IR, R B
Y

& 6 T E i, mp 238.8 ~240.0 C,
ESI-MS m/z 169 [ M - H] ™ .'H-NMR (500 MHz,
CD,0D) 6:12.30(1H,s,COOH) ,9.27 (2H,s,3,5-
OH),8.90(1H,s,4-0H),7.05(2H,s,H-2,6);"C-
NMR (100 MHz,CD,0D) §:170.46 (C-7) ,145. 9((:-
3,5),138.6(C4),110.0(C-2,6),121.8(C-1),

ERHE S SCRRARE [ 18 ] A — B0, LA 6 7@
BETR.
&M T AL E, ESIMS m/z 197 [ M -

H] .'H-NMR(400 MHz,CD,0D) §.7.05(2H,s,H-
2,6),4.24(2H,q,J=7.1 Hz,H-8) ,1.30(3H,t,J =

7.1 Hz,H-9) ; "C-NMR (100 MHz,CD,0D) §:168.9
(C-7),146.0(C-3,5),138.9(C-4),110.0(C-2,6),
121.9(C-1),60.9(C-8),14.6(C9), L\ ¥
SCHERHMIE [ 18 | oA —3, etk 6 7T WK E TR
LT o

EW S8 HEHAK,10% FilE-2 5D 6%
{6, ESI-MS m/z 455[M -H] ~,'H-NMR (500 MHz,
CDCl,) 8:5.25(1H, s, H-12),3.22(1H, m, H-3) ,
0.86(3H,s),0.90(3H,s),0.92(3H,s),0.95(3H,
$),0.96 (3H,s),1.02(3H,s),1.07 (3H,s); "C-
NMR (150 MHz, CDCl,)8:38.5(C-1),27.0(C-2),
78.7(C-3),38.9(C-4),55.3(C-5),18.3(C-6),
32.6 (C-7),39.3(C-8),47.6(C-9),36.9(C-10),
23.0(C-11),122.2(C-12),143.7(C-13) ,41.8(C-
14),27.8(C-15),23.6(C-16),46.7(C-17) ,41.3
(C-18),45.9(C-19),31.0(C20),33.6 (C-21),
32.4(C-22),28.0(C-23),15.5(C-24),15.3 (C-
25),16.6(C-26),25.9(C-27),180.9(C-28),32.6
(€-29),23.2(C-30), LA % 5 CHk[19] —%,
B W) R SRR .

WE9 Mm%, Libermann-Burchard & [H
P N o ESI-MS m/z 413[M + H] * .'H-NMR (400
MHz,CDCl,)8:5.35(1H,d,J =5.0 Hz,H-6),3.52
(1H,m,H-3),5.15(1H,dd,J =15.2,8.7 Hz, H-
22),5.03(1H,dd, J =15.2,8.7 Hz, H23),0.68
(3H,s,H-18) ,1.02(3H,s,H-19) ,1.03(3H,d,J =
8.7 Hz,H-21),0.80(3H,d,J =7.0 Hz,H-26) ,0. 83
(3H,d,J =8.1 Hz,H-29) ,0.86(3H,d,J =7.2 Hz,
H-27) ; "C-NMR (100 MHz, CDCIl, ) §:37.3 (C-1),
31.9(C-2),71.8(C-3),42.4(C-4),140.7(C-5),
121.7(C-6),31.9(C-7),31.9(C-8),50.2(C-9),
36.5(C-10),21.2(C-11),39.8 (C-12),42.3 ( C-
13),56.8(C-14),24.3(C-15),28.6(C-16),56.0
(C-17),12.0(C-18),19.4 (C-19),40.5(C-20),
21.3 (C-21),138.3(C-22),129.3(C-23),51.3(C-
24),31.8(C25),21.0(C-26),19.0(C-27),25.4
(C-28),12.3(C29), DL - %¥s 5 3Cmk[20] — 2L,

SRR TS
AP 10 [ @EE . ESI-MS m/z 1S1[M -

H] ~_,'H-NMR (400 MHz, DMSO-d,) §:12.16 (1H,
s,COOH),9.27 (1H,s,0H),6.75(2H,d,J =8.5
Hz,H-3,5),7.10(2H,d,J =8.5 Hz,H-2,6),3.47
(2H, s, H-7); "C-NMR ( 100 MHz, DMSO-d, ) &:
174.5(C-8) ,155.7(C-4),130.4(C-2,6),125.6(C-
- 61 -
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1),114.4(C-3,5),39.8(C-7) . VL I % ¥ 5 3k
(21 % B — 3, S8 WX R AR L o

a1l [Eg b, ESI-MS m/z 137[ M -
H] .'H-NMR (500 MHz,CD,0D) §:7.88(2H,d,
J=8.5 Hz,H2,6),6.81 (2H,d,J =8.5 Hz, H-3,
5); "C-NMR (125 MHz, CD,OD) §:170.1(C-7),
163.4(C4),133.0(C-2,6),122.8(C-1),116.0( C-
3,5) DA 5 S0 [ 18 ] %) IR — 2, % 5 X %
HERHE .

& 12 W% f K, ESI-MS m/z 271
[M-H] .'H-NMR (400 MHz, CD,0D) &: 12.09
(1H,s,5-0H),9.53(1H,s,4’-OH) ,10.36(1H,s,7-
OH),7.40(2H,dd,J =8.4,3.0 Hz,H2',6"),6. 89
(2H,dd,J =8.4,3.0 Hz,H-3",5") ,5.95(2H,br s,
H-6,8),5.44(1H,dd,J =12.6,3.0 Hz, H-2),3.20
(1H,dd,J=17.0,12.6 Hz,H-3a) ,2. 72(1H,dd,J =
17.0,3.0 Hz,H-3b) ,””C-NMR (125 MHz,DMSO-d, )
8:79.6(C-2),44.01(C-3),197.0(C-4),165.4(C-
5),103.3(C-10),96.8(C-6),167.3(C-7),95.6(C-
8),164.3(C9),130.4 (C-1"),129.0(C-=2",6"),
116.0(C-3 ",5"),159.0(C-4") . MILL B If-45
A OCHR[15,19,22 [R38 , #E ik & 9 il %

fEm 13 FHak kK, ESI-MS m/z 449[ M +
H] ' ,'H-NMR (400 MHz, DMSO-d,)5:6.25(1H,d,
J=1.8 Hz,H6),6.46 (1H,d, J =1.8 Hz, H8),
8.06(2H,d,J=9.0 Hz,H2",6"),6.92(2H,d, ] =
9.0 Hz,H-3",5"),12.58 (1H,s,5-OH) ,10. 84 (1H,
brs,7-OH) ,10.17(1H,s,4'-OH) ,5.47(1H,d,J =
7.2 Hz, Gle-1"),3.06 ~3.65 (6H, m, Gle-H) ; "C-
NMR (125 MHz, DMSO-d,) §:156.6 (C-2),133.5
(C3), 177.6 (C-4), 161.5(C-5),98.6 (C-6),
165.0(C-7),93.9(C-8),156.7(C-9),104.0 ( C-
10),121.3 (C-1"), 131.3 (C2"), 115.5 ( C-3"),
160.3 (C-4"),115.5(C-5"),131.3 (C-6"), 101.1
(C-1") ,74.4(C-2"),76.5(C-3"),70.2(C4") ,77.6
(C-5"),61.0(C-6") . L %5 SCmk[ 19 ] 4 —
B, %08 1z G W L 251 -3-0-B-D-F % Bl o
4 itig

A SCNEH AR F AR 4 B A5 2 13 A SRfE S 8,
EY EE N EE MBS, AR 13 Mes
Prrbbit e 3R (3) , I 25 W (4) FiAh 2 R (12) # 2 A
TREF AT 28 B0 B AR AT L R e BT S
T R ) 25 3 L 2 580V T 9 Ak 2 iy o R Al OO L
ik — 25 4 T B G B A A 5 5T A v 1 o R At
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