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Chemical constituents from Aralia chinensis var. nuda
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ABSTRACT: AIM To study the chemical constituents of Aralia chinensis Linn. var. nuda Nakai. METHODS
The 70% ethanol extract from A. chinensis var. nuda was isolated and purified by silica gel, ODS, Sephadex LH-
20 column chromatography and HPLC, then the structures of obtained compounds were identified by
physicochemical properties and spectral data. RESLUTS Eleven compounds were isolated and identified as ethyl
4-hydroxyhydrocinnamate (1), cis-p-hydroxyl ethyl cinnamate (2), trans-p-hydroxyl ethyl cinnamate (3), caffeic
acid (4), 6, 7-dihydroxycoumarin (5), 3, 4-dihydroxybenzoic acid (6), quercetin (7), kaempferol (8),
isoquercitrin (9) , octacosanol (10) , palmitic acid (11). CONCLUSION Compounds 1-11 are isolated from
this plant for the first time, and compounds 1-3, 6, 9, 10 are isolated from this genus Aralia for the first time.
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SRR . . RNR . FER, mEG
ZMieaY, BAPLONIBRIT ., BRI, TR,
PRIFEE2 BRE M, e 28 RO S 52 1 AT s 20 UL i
L/ PR A A7 5 | P 80 25 2 A R P Joit 1) 3z 35
AP T, 0 WU SE E A T E AR
JK B AT A A5 O o DR B R, s FAR A
AL RS AR AT /N BRUCER AR e R R i
J I R BRI 3 TP SR AR R T K B
A, FFHRARRMI S R B 2, A — Rl
B LA A MR N 2 YRR, 1E
RS 1 I DB AL AR, S BRI AROR
AT AS 1, ARSI AL Loy HEAT I
M3 11 MEAY,

1w

Bruker Avance 400 £ 800 MHz %Y #% f% 3 i 1%
(5% Bruker A H]) ; Agilent 1260 infinity & A0 {0 3%
1 (£ Agilent A7) ; Hei-VAP Core HL/G3 Jig
FEFERAL (5[ Heidolph 23 )) ; LE204E Hi F43
MR (bR h-4E M 2 0 F)) s R G
MA@k (B SBFEATAHRALA);
Sephadex LH-20 #j5RAHEENR (£ GE A7) ; RP-
C, (IEEDRL (35 Millipore A ) . HEE, =4
b, LR (orrdl, Bl A RAR); 1
B (gga, BigRAEAETIARAR)

HE AT 2019 4F 4 AR H = m & ITE
BRI AR MK B 3T, ALY K B AR
T A B %k & AF o1 B dl 4R 4, SR IE AR R
(201904SM) T T =g PR R Y mm A m AL
I RE FURREVIR SN E, e P EZ
R 2 o g 2 1 B 204 48 08 O 1 I RROR
Aralia chinensis Linn. var. nuda Nakai B 11 2F &5
AL
2 REESSH

H 20 kg TR HARA IR, H 70% &
PR 3 K, BT IRIBOT R TR 15 4.7 kg S
YRS, BEMNKREFIREAIAmEE . LM
CWE . IE TR, Wi T4 J5 49 B 1E T B &R AL
1.75 kg, 1E T EEFSALZ 100 ~ 200 H 642,
DA G- EE-K (1:0:0, 95:15:0, 9:1:0,
85:15:0.1, 8:2:0.2, 7:3:0.5,5:5:
0.8) BEREVEML, W2 EIEARI G IFE 7
g3 Fr. A~ Fr. G, AR 28 7 32 B4R v 1R i o
Fr.A ~ Fr.D, 524 28 a2 & 24 A8 i o)
Fr. E~Fr. G,

0]

Fr. A 28 ODS RCAH @5 I BE-ZK (12 9~1 ¢
0) BEEEVENL, W2 EIESCRINA ISR 8 AN
43 Fr. A1~Fr. A8, Fr. A4 2% Sephadex LH-20 B¢ HE
RS2 S 10 (4 mg) . Fr. A6 £ %,
i EE G 11 (6 mg) . Fr. B £ ODS [ AH (415
HEHEEK (1:9~1:0) BEEEVEME, W2 AR
Rl A IR 2] 12 AW 34 Fr. B~ Fr. B12, Fr. B2
2% Sephadex LH-20 & H BEENS 15 214654 4
(11 mg), Fr. B4 Z¢4i 4 HPLC HEE-7K (6 : 4)
FEVENEREEY 1 (5 mg, 254 nm, ¢, =
14.1 min) , Fr. B5 Z2¢4il 45 HPLC HEE-7K (55 ¢
45) SFEVERAABEAEY 2 (3.5 mg, 254 nm,
t,=18.5 min) FALEH 3 (5 mg, 254 nm, 1, =
20.5 min) , Fr. B7 £ Sephadex LH-20 #¢ %t B 5
VRIS AR B A 6 (7 mg) ., Fr. C 2 ODS A
EREFEEE-K (1:9~1:0) BREEVEME, WEM
TR G A 15 3] 9 A4S WP 4> Fr. C1 ~ Fr. €9,
Fr. C3 4 Sephadex LH-20 # & #E & 5-FH 2 (55 :
45) VEBEREMEAEY S (11 mg) . Fr. C4 %,
A RIS 7 (14 mg) . Fr. C7 2244 % HPLC
K (1:1) SFEENRSIESY 8 (6 mg,
360 nm, t;=10.2 min), Fr.D 2 ODS A {584
HEE-K (1:9~1:0) BREEVENL, 2GS
ME I3 5 MRS Fr. DI~ Fr. D5, Fr. D3 £
Sephadex LH-20 #ERCAE FIEE-/K (4 2 1) PRAiLS &
HEMEEW 9 (17 mg) .
3 &ML TE

k&Y 1. IREGOK A, ¢, H,0,, ESI-MS
m/z: 195.1 [M+H]*,"H-NMR (800 MHz, CD,0D)
8: 7.01 (2H, d, J=8.5Hz, H-2", 6'), 6.69 (2H,
d, J=8.5Hz, H-3',5"),4.09 (2H, q, J=7.1 Hz,
H-4),2.81 (2H, t, J=7.6 Hz, H-3), 2.56 (2H,
t, J=7.6 Hz, H-2), 1.20 (3H, t, J=7.1 Hz, H-
5);"C-NMR (200 MHz, CD,0D) &: 174.9 (C-1),
156.8 (C-4'), 132.7 (C-1), 130.2 (C-2', 6'),
116.1 (C-3",5"), 61.4 (C-4), 37.3 (C-2), 31.2
(C-3), 14.5(C-5), VU530t [8] ili—
M, WEEEAY 1 AW RIEIENIR LR,

k&Y 2. REEAKAE, C,H,0,, ESI-MS
m/z: 193.3 [M+H]*,"H-NMR (400 MHz, CD,0D)
8: 7.57 (2H, d, J=8.7 Hz, H-2, 6), 6.85 (1H,
d, J=12.8 Hz, H-7), 6.75 (2H, d, J=8.7 Hz, H-
3,5), 575 (1H, d, J=12.8 Hz, H-8), 4.15
(1H, q, J=7.2 Hz, H-1'), 1.25 (3H, t, J=
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7.2 Hz, H-2'); “"C-NMR (100 MHz, CD,0D) §:
168.6 (C-9), 159.9 (C-4), 144.6 (C-7), 133.4
(C-2,6), 127.7 (C-1), 116.9 (C-8), 115.8 (C-
3,5), 61.2 (C-1"), 14.4 (C-2"), VI FHIES X
Bk (9] iE—F, HEEEEY 2 RO Jk
AR T

&YW 3. AemKR, C,H,0,, ESI-MS m/z:
193.3 [M+H]",'"H-NMR (400 MHz, CD,0D) §:
7.60 (1H, d, J=16.0 Hz, H-7), 7.45 (2H, d, J=
8.6 Hz, H-2, 6), 6.81 (2H, d, J=8.6 Hz, H-3,
5), 6.31 (1H, d, J=16.0 Hz, H-8), 4.22 (2H,
q, J=7.1Hz, H-1"), 1.31 (3H, t, J=7.1 Hz, H-
2');”C-NMR (100 MHz, CD,0OD) &: 169.4 (C-
9), 161.2 (C-4), 146.4 (C-7), 131.1 (C-2, 6),
127.1 (C-1), 116.9 (C -8), 115.3 (C-3,5), 61.5
(C-1"), 14.6 (C-2"), VI LHds 53wk [9] kil
—E, W EY 3 NIRRT REER OB,

EY 4. R\ A& (P, CHO0,,
ESI-MS m/z: 181.1 [M+H]*,'"H-NMR (400 MHz,
CD,0D) &: 7.53 (1H, d, J=15.9 Hz, H-7), 7.04
(1H, d, J=2.0 Hz, H-2), 6.93 (1H, dd, J=8.2,
2.0 Hz, H-6), 6.80 (1H, d, J=8.2 Hz, H-5),
6.22 (1H, d, J=15.9 Hz, H-8);"” C-NMR ( 100
MHz, CD,0D) &: 170.5 (C-9), 149.6 (C-4),
147.1 (C-7), 147.0 (C-3), 128.0 (C-1), 124.0
(C-6), 116.6 (C-5), 115.9 (C-8), 115.8 (C-2),
DL B 53k [10] RiE—30, MEE a4
R

k&W s, wess (P, CHO,, ESI-
MS m/z: 179.1 [ M+Na ]*.,'"H-NMR (400 MHz,
CDCL,) 6: 7.69 (1H, d, J=9.4 Hz, H-4), 6.94
(IH, s, H-5), 6.65 (1H, s, H-8), 6.20 (1H, d,
J=9.4 Hz, H-3);”C-NMR (100 MHz, CDCl,) §:
164.5 (C-2), 152.2 (C-7), 150.7 (C-9), 146.3 (C-
4), 144.8 (C-6), 131.5 (C-5), 117.0 (C-10),
113.0 (C-3), 111.1 (C-8) . VA F%kds 53k [11]
RIE—2, BEEEAEY S he, T-—REFEER,

Ew 6. AERRE W (PEE), CHO,,
ESI-MS m/z: 155.1 [M+H]*,'"H-NMR (400 MHz,
CD,0D) &; 7.43 (1H, d, J=2.0 Hz, H-2), 7.41
(1H, dd, J=2.0, 8.5 Hz, H-6), 6.79 (1H, d, J=
8.5 Hz, H-5);"” C-NMR (100 MHz, CD,0D) §:
170.4 (C-1'), 151.7 (C-4), 146.2 (C-3), 124.0
(C-1), 123.3 (C-6), 117.9 (C-5), 115.9 (C-2).,
3524

DL 5ok [12] iE—30, MEEhE e
H 3, 4 RIHKHR,

a7, HOKA, CH,0,, ESI-MS m/z;
303.2 [ M+Na]*,'H-NMR (400 MHz, C,D.N) &
8.64 (1H, d, J=2.2 Hz, H-2"), 8.13 (1H, dd,
J=8.4, 2.2 Hz, H-6'), 7.41 (1H, d, J=8.4 Hz,
H-5'), 6.78 (1H, d, J=2.2 Hz, H-8), 6.74 (1H,
d, J=2.2 Hz, H-6) ;"C-NMR (100 MHz, C,D,N)
8: 177.6 (C-4), 165.8 (C-7), 162.7 (C-5),
157.8 (C-9), 148.0 (C-4"), 147.4 (C-2, 3'),
138.2 (C-3), 123.3 (C-1'), 121.4 (C-6"), 116.9
(C-5",2"), 104.8 (C-10), 99.5 (C-6), 94.6 (C-
8). VAUl Sk [13] il —2, #MsEl
BT AR

Gy 8. Wi (PEE), CsH,0,, ESI-
MS m/z: 287.1 [ M+Na]*,'"H-NMR (400 MHz,
CDCl,) 6: 8.04 (2H, d, J=8.9 Hz, H-2', 6'),
6.92 (2H, d, J=8.9 Hz, H-3", 5"), 6.43 (1H, d,
J=2.0 Hz, H-8), 6.18 (1H, d, J=2.0 Hz, H-
6) ;" C-NMR (100 MHz, CDCl;) &; 175.9 (C-4),
164.5 (C-7), 161.2 (C-9), 159.7 (C-4"), 156.7
(C-5), 147.3 (C-2), 135.7 (C-3), 129.9 (C-2',
6'), 122.1 (C-1'), 115.9 (C-3", 5'), 103.5 (C-
10), 98.7 (C-6), 93.9 (C-8), LA b %4t 5 3Ciik
[14] B3, BEEEMEY 8 HILZEE,

&Y 9. matdh (WEE), G, HyO,,
ESI-MS m/z: 465.3 [M+H]*,'"H-NMR (400 MHz,
CD,0D) &: 7.71 (1H, d, J=2.2 Hz, H-2"), 7.58
(1H, dd, J=2.2, 8.5 Hz, H-6'), 6.87 (1H, d,
J=8.5Hz, H-5"),6.39 (1H, d, J=2.4 Hz, H-8),
6.20 (1H, d, J=2.4 Hz, H-6), 5.24 (1H, d, J=
7.4 Hz, H-1"), 3.32~3.73 (6H, m, H-2'~6");
“C-NMR (100 MHz, CD,0D) §: 179.5 (C-4),
166.0 (C-7), 163.0 (C-5), 159.1 (C-2), 158.5
(C-9), 149.8 (C-4"), 145.9 (C-3"), 135.6 (C-
3), 123.2 (C-1'), 123.1 (C-6'), 117.6 (C-5'),
116.0 (C-2'), 105.7 (C-10), 104.4 (C-1"), 99.9
(C-6), 94.7 (C-8), 78.4 (C-3"), 78.1 (C-5"),
75.7 (C-2"), 71.2 (C-4"), 62.6 (C-6"), LI %k
PSSCHER [15] ol —3, MEEEhEw 9
Wi

AP0, AEMA, C,uH,O0, ESI-MS m/z:
411.7 [M+H]",'"H-NMR (400 MHz, CDClL,) 6&:
3.62 (2H, t, J=6.6 Hz, H-1), 1.55 (2H, m, H-



2022 4% 11 H
Faak FH1M

R %

Chinese Traditional Patent Medicine

November 2022
Vol. 44 No. 11

27), 1.23 (52H, brs, 26XCH,), 0.86 (3H, t, J=
6.8 Hz, H-28);"” C-NMR (100 MHz, CDCl,) &:
63.3 (C-1), 33.0 (C-2), 32.2 (C-26), 29.9 ~
29.5 (22xCH,), 25.9 (C-3), 22.9 (C-27), 14.3
(C-28), VI LHIESCHk [16] #Hif —2, B
FEAE 10 =+ \KEBE,

k&Y 11, AEHAE, C4H,0,, ESI-MS
m/z; 257.4 [M+H]",'"H-NMR (400 MHz, CDCI,)
8: 2.18 (2H, t, J=7.5 Hz, H-2), 1.46 (2H, m,
H-3), 1.19 (24H, m, 12xCH,), 0.86 (3H, t, J=
6.9 Hz, H-16);" C-NMR (100 MHz, CDCl;) &:
179.5 (C-1), 34.1 (C-2), 32.1 (C-3), 29.9~
22.9 (12xCH,), 14.3 (C-16), VL I %dE 5 3k
[17] B —3, BESEMEY 11 8RR,

4 g

id ODS, Sephadex LH-20 Bt | ik At (o
Tk Pl A5 B HPLC A5 5 6] 1 AR A2 1L 53
PEFTAESY, Ay s 11 MEER TR EY, 114
& E RNz oy B AR, (LAY 1~
3.6, 9, 10 yENZEHY TrEas, Hrh
XPRFERFER OB (fhGY) 2) RIATTE A
TR REVE T, BA — kAR, A BRI
RSP EI N Y kR (kA&
10) 542 K2 WA ] LIYK A Ah VT 2 245 Wy e SR iy
A U A AL BL AT I 2 B/ kexin 9 B (PCSK9)
FIE % B s 25 (1 IH [ B% (LDL-C) =2 [a] A9 1E AH
K ARG BT AR AL A W T I — A R AT 25 B
W5, N AR B ) R B A 3 SE Al FRE

SE k.
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