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ABSTRACT: Objective To study the chemical constituents of the ethyl acetate extraction of Aralia chinensis Linn.
var. nuda Nakai. Methods The ethyl acetate part of 70% ethanol extract of A. chinensis Linn. var. nuda Nakai was purified
by silica gel, ODS, Sephadex LH-20, and semi—preparative HPLC, and the structures of the compounds were identified by
the physicochemical properties and spectral data. Results Twelve compounds were isolated and identified as phthalic acid,
bis—(2,5 —dimethylhexyl) ester (1), (9E)-8,11,12~trihydroxyoctadecenoic acid methyl ester (2),methyl (9S,10R,11E,
13R)-9,10, 13~trihydroxyoctadec—11-enoate (3), capillasterolide (4), hexacosane (5), (=)-loliolide (6), methyl hematinate
(7), tyraminel (8), (S)-methyl 2-acetamido—3—phenylpropanoate (9), 3-hydroxy -4 -methoxybenzoic acid (10), vanillic
acid (11), and p-hydroxybenzoic acid (12). Conclusion Compounds 1-10 were isolated from this genus Aralia for the first
time, and compounds 1-11 were first isolated from the plant.
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A MK (Aralia chinensis Linn. var. nuda
Nakai), 52 KA 41, S FOINBHEAE A
(Aralia chinensis )78 Fh, A T AR E P, £ 2L
ST T P H N Y R S A
P FIAE ) o O R S i b L W el 1, R
R, BAE R EEER], AR R e 2R T A2y,
FEIRO IR JER AT R RIRE, (1
AR ORI IE S A W S B0 e T PR A e i e HL
AT O R SR 75 R B O A R BRL A e R R O
DL R BB K R AR, AR &
T T RRR B A A2 R TS A PR S | RE
AP T, AT ATE AR LR R 2 R AL
AR s 12 MeEY, Hd LAY 1-10 E K
MABAEAEY) oy B35 2, AL FEA HLRR K AT ED)
A IS RN LG 2
1 ##

IKA RV10 Jie#e 28 kAL (BERAXER & A R A
), Agilent 1260 infinity AR (A (Agilent 227 ),
C18 B i%#: (5 wm,250 mm x 10 mm, Thermo A #] ),
Bruker Avance ¥ #;3:HE AL (Bruker 23 6] ),Q-TOF
(ESI) & 45 ¥ i i A (Waters 28 &) ), BT 20 #71 K,
RP-C18 {31k (EMD Millipore 22 %] ), Bk (100~
200 H .200~300 H ), # )2 @3 ik e (5 5 LT
J7),Sephadex LH-20 %R HH#E X (GE Healthcare 2
Al ) B OB A e N TR TR A kA
R0 B3 b T T

HE M EAZFERET oA RN, L=/
N N RN BT RS e SR e M e
P B 5 MR B AR TS AR Aralia chi-
nensis L. var. nuda Nakai i) T2 8L, FEUEAR AR S
201904SM
2 BRES5HE

R4 SCHK [6] BT 4l 348 1) 7 32 68 F1 75 AR 2R 47
PREUS HEA . B R £ W 0 12 8 R 47 1k A 2
Mr, DAl e B (100:0,100:1,50:1,20: 1,
10:1,8:1,6:1,4:1,2:1,0:100) ¥k, 3515 10 4
oy Fr.A~],

Fr.A (31.6 g) % RP-18 S AH (i iE LA - K
(30%~100% )6 B P&, 6 J2 €6 335 A A 0 )5 45 0 3K
5 4 NEFAY Fr.a~4, B Fr.d gEA7REFE )2 BT (200~
300 H), LAATHER-Z R B (200:1,100:1,50: 1,
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30:1,10:1,7:3,6:4)BREEPEML, 20 )2 (A nk Al 5
E IS 3 DAY Fr.la~1c, BUFr.1b 22 RP-18 2
AT DL BE—K (92 DPRBES 135 1(2.5 mg) fil 4
(8.3 mg). Fr.4 22414 HPLC LA 257K (75:15)4
FEVEIR R3] 2(11.1 mg,254 nm,iz=12.1 min).

Fr.C(27.2 g)ffi ] MCI a4 DL fE-7K (20 : 80,
40:60,60:40,80:20,100 : 046 B P , W2 (1% K
WG A I3k 5 AW RS Fr.~5, Fr.3 DLHEE-K
(10%~100%) % MCI (5486 B2 BRI & 51 3k45 4
A4 Fr.3a~3d. Fr.3b {2l 4 HPLC(29% 2,
&) e, BEMEEY 5 (4.1 mg,210 nm,i;=14.9
min), Fr.5 28 RP-18 SRR REVENL , DL -k
(10:90,20:80,30:70,40:60,50:50,60:40) N5
F, W2 S A5 8] 3 5T Fr.5a~5c.
Fr.5b 4224 % HPLC(16% 205 ) e i fs 2tk &4 7
(2.0 mg,210 nm,tz=11.4 min)F1 6(3.2 mg,210 nm,
tx=14.3 min), Fr.5c &% HPLC(14% LN ) BEME
Jafa gk 59 10(2.2 mg, 254 nm, ;=9.0 min).

Fr.D(79.8 g)Z ke (At 24, LA S be-H
(50:1,40:1,18:1,13:1,8:1,5:1,3: 1) PEM,
JEZOTERAG I A )38 5 AW RS Fr.a~5,Fr.l 4
REAC (OIS A, DIA M- R 4R (600:1,400: 1,
200:1,50:1,8:1,0: 1)BHEEVEM, 154 2]1L 54 3(6.0
mg) 1 12(9.8 mg). Fr.2 £ RP-18 Ml {o i H: LA
fi—7K (10 : 90,20 : 80,30 : 70,40 : 60,50 : 50 ) K & 5
JiE, R RN ) G TS 3 AT Fr.2a~2c, Fr.2b 4
L5 HPLC(22% ) Vel 2654 11(3.4 mg,
254 nm,t3=18.6 min), Fr.2c HHHBEL: Sephadex LH-
20 H# R EE A VENL R 15 B &9 8(76.7 mg) F1 9
(13.8 mg).
3 HM%kE

e a) 1R B AR ESI-MS m/z:389([M-H] ),
454 C NMR F1 DEPT 3 i 22 43 F 20 CouHs040
'H NMR (500 MHz,CD;0D)8:7.72(2H,dd, J=5.7,3.3
Hz,H -3,6),7.63 (2H,dd,J=5.7,3.3 Hz,H -4,5),
4.18~4.25(4H,m,H-1',1"),1.69 (2H,m,H -2',2"),
1.28~1.32(10H, m,H-3'~5',3"~5"),0.89~0.96 (18H,
m,6 x CH;);*C NMR (125 MHz,CD;0D)8:169.4(2 x
€=0),133.6(C-1,2),132.4(C-4,5),129.9(C-3,6),
69.1 (C-1',1"),40.2 (C-2',2"),31.6 (2',2"-CH;),
30.1(C-3',3"),25.0(C-4',4"),24.0(C-5',5"),14.4
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(C-6',6"),11.4(5',5"-CH;) . Z7% [ SCHR[8]%F H %L
i BB G Y 1 RAROR R (2,5- 3 3)
g,

&Y 2. A8 K, ESI-MS m/z:343([M-H]"),
454 “C NMR #l DEPT 1% E i & 7312 CioHagOso
'H NMR (400 MHz,CD,0D)8:5.71 (1H,dd, J=15.6,
5.4 Hz,H-9),5.65 (1H,dd,J=15.6,5.4 Hz,H-10),
4.04(1H,dd,J=11.0,6.2 Hz,H-8),3.90(1H,t,/=5.6
Hz,H-11),3.64(3H,s,1'-CH;),3.40(1H,m,H-12),
2.31(2H,t,J=7.5 Hz,H-2),1.60(2H,m,H-3),1.39~
1.58 (6H,m,H-13~15),1.28~1.37 (12H,m,H -4~
7,16~17),0.90 (3H,t,J = 6.8 Hz,18-CH;);"C NMR
(100 MHz,CD;0D)8:176.0(C-1),136.5(C-9),131.1
(C-10),76.5(C-11),75.8(C-12),73.0(C-8),52.0
(OCH;),38.3 (C-7),34.8 (C-2),33.5 (C-13),33.1
(€C-16),30.5(C-15),30.4(C-4),30.1(C-5),26.6(C-
14),26.5(C-6),26.0(C-3),23.7(C-17),14.4 (C -
18) o LA R SCHR[OINS LA , S e b5 2 M (9E ) -
8,11, 12-trihydroxyoctadecenoicacid methyl ester,

&Y 3. AR, ESI-MS m/z:343([M-H]"),
454 “C NMR F1 DEPT 3% B & 73 1 504 CioHisgOse
'H NMR(400 MHz,CD,0D)5:5.70(1H,dd, J=15.6,5.3
Hz,H-11),5.66 (1H,dd,J=15.6,5.3 Hz,H-12),4.05
(1H,dt,J=6.2,5.3 Hz,H-13),3.90 (1H,t,J=5.7 Hz,
H-10),3.65 (3H,s,0CH;),3.40 (1H,m,H-9),2.31
(2H,t,J=7.5 Hz,H-2),1.57~1.65(2H, m,H-3),
1.46~1.55(4H,m,H-8,14),1.28~1.38(14H,m,H-4~
7,15~17),0.90 (3H,t,J=6.6 Hz,18—-CH;); “C NMR
(100 MHz,CD;0D)8:176.0(C-1),136.5(C-11),
131.1(C-12),76.5(C-10),75.8(C-9),73.0(C-13),
52.0 (OCH;),38.3 (C -14),34.8 (€ -2),33.5(C -8),
33.1(C-16),30.5(C-6),30.4(C-5),30.1(C-4),26.6
(C-7),26.5(C-15),26.0(C-3),23.7(C~-17),14.5
(C-18). 2% [ SCHR101%F HL B, e b &9 3 0
methyl (95, 10R, 11£,13R ) -9, 10, 13 —trihydroxyoc—
tadec—11-enoate,

&Y 4. AR, ESI-MS m/z:325([M-H]),
454 °C NMR 1 DEPT 3% & #6527 120 A CisHaOso
'H NMR (500 MHz,CD;0D )5:3.65(3H,s,0CH;),2.31
(2H,t,J=7.4 Hz,H-14),1.93 (3H,d,J=1.2 Hz,17-
CH;),1.93(1H,m,H-5a),1.78 (3H,d,/J=1.2 Hz,16-
CH;),1.78 (1H,m,H-5b),1.56 (2H,m,H-13),1.28 ~

1.32(12H,m,H-7~12),1.22 (1H,m,H -6a),1.15
(1H,m,H-6b); *C NMR (125 MHz,CD,0D)8:176.1
(C-15),174.6(C-1),160.4(C-2),125.7(C-3),109.2
(C-4),52.0(0CH;),36.9(C-5),34.8(C-14),30.2~
30.5(C-7~12),26.0(C-13),24.1(C-6),10.8(C-17),
8.2(C-16), ZA [ SCHRI 110 L8 , % etk &9 4
N capillasterolide,

B 5: OB K, ESI-MS m/z:365([M=-H]"),
454 BC NMR A1 DEPT 3% &8 52 43 30 CoHso 'H
NMR (400 MHz,CDC1;)8:1.25 (48H,m,H-2~25),
0.88(6H,d,J=2.4 Hz,1,26-CH;); “C NMR (100
MHz,CDCI;)8:32.1 (C-3,24),29.9 (C-6,21),29.8
(C-5,22),29.5(C-4,23),22.9(C-2,25),143 (C -
1,26) o 4% [ SCHk [12] %F FL B etk & 5 o —
RIVAVS

e 6. Jotushd (HEE), ESI-MS m/z:195
([M-H]),%54 °C NMR 1 DEPT 3% E# &/ T N
C,H,05. 'H NMR(600 MHz,CD,0D)5:5.75(1H, s, H-
7),421(1H, m,H-3),2.42(1H,dt, J=13.6,2.6 Hz,H-
4a),1.99(1H,dt,J=14.4,2.7 Hz,H-2a),1.76(3H,s,
11-CH;),1.74 (1H,dd,J=13.6,2.6 Hz,H-4b),1.53
(1H,dd, J=14.4,2.7 Hz,H-2b),1.46 (3H,s,9-CH;),
1.27 (3H,s,10-CH,);*C NMR (150 MHz,CD;0D)5:
185.7(C-8),174.5(C-6),113.3(C-7),89.0(C-5),
67.3(C-3),48.0(C-2),46.4(C-4),37.2(C-1),30.8
(€C-10),27.4(C-11),27.0(C=9). ZaAx [ SCHK [13] %
s, S A W 6 24 (=)-loliolide.

&Y 7. AR ESI-MS m/z:196([M-H]"),
454 BC NMR il DEPT 3% E 8 % 70128 CoHNO,.
'H NMR (500 MHz,CD;0D)8:3.66(3H,s,0CH;),
2.67 (2H,m,H-2'),2.61 (2H,m,H-1'),1.95(3H,s,
4-CH,);"C NMR (125 MHz,CD;0D)8:174.5(C-3"),
174.4(C-5),174.2(C-2),140.6(C-4),140.3(C-3),
52.3(0CH;),32.7(C-2'),20.1(C-1'),8.4(C-4), &
2 B8 SCHR [14] XF HE B S8 6B ) 7 S0 methyl
hematinate .

& 8: A AIE A, ESI-MS m/z: 136([M-H]"),
454 BC NMR F1 DEPT % 8 22 4> 730k CHNOS
'H NMR (600 MHz,CD,0D)§:7.03 (2H,d,J=8.5 Hz,
H-2,6),6.68(2H,d, J=8.5 Hz,H-3,5),2.80(2H,1, J=
8.0 Hz,H-8),2.46 (2H,t,/=8.0 Hz,H-7);"C NMR
(150 MHz,CD;0D)8:156.5(C-4),133.9(C-1),130.2
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(C-2,6),116.1(C-3,5),39.9(C-8),32.3(C-7),
224 e SCHR [15] %) Lot , 252 b G 1 8 S X F2
KMo

& 9. i (A E A, ESI-MS m/z:220([M-H]"),
454 °C NMR il DEPT 35 &l & 73138 CLHsNOs.
'H NMR (600 MHz,CD,0D)8:7.28 (2H,t,/=7.5 Hz,
H-3,5),7.22(1H,m,H-4),7.21(2H,d, J=7.5 Hz,H-
2,6),4.65 (1H,dd,J=8.9,5.8 Hz,H-8),3.68(3H,s,
9-0CH;),3.14 (1H,dd,J=13.8,5.7 Hz,H-7a),2.94
(1H,dd, J=13.8,8.9 Hz,H-7b),1.90(3H,s, 11-CH;);
BC NMR (150 MHz,CD,0D)8:173.6 (C-9),173.2
(C-10),138.2(C-1),130.2(C-3,5),129.5(C-2,6),
127.9 (C -4),55.4 (C -8),52.7 (OCH;),38.4 (C-7),
22.2(C-11). 245 [ SCHk [16] % e B , @b &)
9 #(S)-methyl 2—acetamido—3—phenylpropanoate ,

A 10 B KK, ESI-MS m/z:167([M-H]),
454 BC NMR A1 DEPT 3% K 22 5> 7 308 CsHgO40
'H NMR (400 MHz,CD,0D)8:7.56 (1H,s,H-2),7.54
(1H,s,H-6),6.83 (1H,d,J=8.0 Hz,H-5),3.89(3H,
s,0CH;); *C NMR (100 MHz,CD,0D)8:175.8(C-7),

152.4(C-4),148.6(C-3),125.2(C-6),115.8(C-2),
115.8(C-1),113.8(C-5),56.4(0OCH,). £ [ SCHk
[17]%F LB, S fb 5 10 Sy S Bk .

fb&w 11: s (HEE),ESI-MS m/z:167
([M-H]), %54 °C NMR 1 DEPT 3 E# & 7 7k
CsHs0, 'H NMR(500 MHz,CD,0D)8:7.56(1H, s, H-
2),7.54 (1H,d,J=8.7 Hz,H-6),6.84 (1H,d,J=8.7
Hz,H-5),3.89(3H,s,0CH;); “C NMR (125 MHz,
CD;0D)8:170.4(C-7),152.5(C-3),148.6(C-4),
125.2(C-6),123.3(C-1),115.8(C-5),113.8(C-2),
56.4(0CH;) . 24l SCiHk [18] X4 L& , 282tk 54
11 4 vanillic acid,

& 12 TEEr s (FE),ESI-MS m/z:137
([M=H]), %54 C NMR #1 DEPT 3Kl #i &/ T h
C,H¢05. 'H NMR (500 MHz,CD;0D)8:7.87(2H,d, J=
8.7 Hz,H-2,6),6.81 (2H,d,J=8.7 Hz,H-3,5);"C
NMR (125 MHz,CD;0D)8:170.4(C-7),163.2(C-4),
133.0(C-2,6),123.1(C-1),116.0(C-3,5) , ZeAx ] 3L
R (18] X LAk d , %2 1654 12 24 p-hydroxybenzoic

acid,

11 12

E1 & 1-12 B35l

4 itig
ARSI X 1175 MABAR ) LR O TR 26 WG A 9E 4 T
TALE R, AR 12 MEE Y a1~
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kB (nuclear factor kappa—B,NF-«B) #7514 il — & 1k
REIBERL, ALY 6 76 10 wmol - L™ AR F Xf
NF-«B WM HIZ K (62.31 + 4.8)% , FAT HEAE (HT R
TEPEN, AEG Y 9 X5 £ Tk JIE B 15k T 7% 14 A7 4 i VR
1Cso(AM A ) 18.6 2.8 wmol < L1, {547 10
5 40 pumol » L™ I 1% SRR LI H 25 g4 il
YRR, HLA5 0 1 85 26 T B i 0 vl e R R e 4
R BETENT 58 /N BRI RCR P, A5 11 figs
1F R ST2L 52 (4 I i A2 0 A 3 38 2 1 1 3R
IR A S5 i 2 A0 R T, DA T A P e A SRR
AW A NE) 7 Y VIR N ¥ N =R 7 R R 9 s
HEARIE TR RS Y, iR s
B EERE ANERE WG, MG s
BURPLA T AR ORI I Do 55 2 Fh 2 35
PR AT ST A B B I ARR B 255800 o A
BE TR IF it — 2D TF R A HTIZ 25 5 P B
FI R RS

SE Ak
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