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Chemical Constituents of Fatsia japonica Stem

Hwan Lee, Eun-Rhan Woo, and Dong-Sung Lee*

College of Pharmacy, Chosun University, Gwangju 61452, Republic of Korea

Abstract — Fatsia japonica is grown wild to Eastern Asia, including Korea, Japan, and Taiwan and it is known as ornamental
plant, and it is also known that pharmacological action. In this study, we have selected the stem of F japonica with con-
sideration about biological activities and amount of yield. In addition, four compounds (1-4) were isolated from the stem of
F. japonica. Extensive spectroscopic and chemical studies established the structures of these compounds as maltose (1), bego-
niifolide A (2), leiyemudanoside B (3), leonticin F (4). All of the compounds were investigated for their anti-inflammatory, anti-
neuroinflammatory, and neuro-protective effects on RAW264.7, BV2, and HT22 cells. However, among four compounds, there
were no effects by maltose (1), begoniifolide A (2), leiyemudanoside B (3), leonticin F (4) on the anti-inflammatory, anti-neu-
roinflammatory, and neuro-protective action. This is the first report on the isolation of maltose (1), begoniifolide A (2), lei-
yemudanoside B (3), leonticin F (4) from the stem of F japonica. Begoniifolide A (2), leiyemudanoside B (3), leonticin F (4)
were isolated for the first time from this plant. It might be necessary to continue the further studies to find the biological active

compounds isolated from the stem of F japonica.
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Al%f — TLC ¥4 plate B ZH A=ZrtET I o ARE-
¥ HA= Silica Gel F plates(Merck, art. 5715), RP-18F
plates(Merck, art. 15389) % silica gel 60(40-63 2 63-200
mm, Merck, Germany), MCI gel CHP20P(75-150 pm, Mitsubishi
Chemical Co., Japan), Sephadex LH-20(25-100 pm, Sigma,
USA), LiChroprep RP-18(40-63 pm, Merck)S AFE-3IITH.
Ay azrtEud] AR-E 7]17]%= MPLC(Grace, USA,
Reveleris flash Chromatography system, Part No. 5148513) &
FMI QSY-0 pump(Fluid Metering, Inc., USA)7} A4 ¥
Lichroprep Lobar®-A RP-18 LPLC(240 x 9 x 10 mm, Merck)
AP o Z 43F|UT}. Phosphate-buffered saline(PBS)[phosphate
buffer(pH 7.4), 137 mM NaCl, 2 mM KCI]< Amresco
(USAPIA 43k ARE3IAHY. Fetal Bovine Serum(FBS)
< Welgene(Korea)oll A 9isto] ARE-SFATE. 0] 99 HA|
=R e AFE2 Sigma(USAPIA T4lste] ARSI

24 7[7] - Optical rotations Z78-> Autopol-IV polarimeter
(Rudolph Research Analytical, USA)S AF&-3le] 4313
© ™, IR spectra= IMS 85(Bruker, USA), CD spectra= JASCO
J-810 spectropolarimeter(JASCO Co., Japan), HR-ESI-MS
spectrax= Q-ToF mass spectrometry(Synapt HDMS system,
Waters, USA)S ARE-51e] 435199t} 500, 125 MHZz2] 'H,
BC-NMR spectra, COSY, heteronuclear single quantum
coherence(HSQC) % HMBC ¥41-& KBSI ZFA41E <]
Varian UNITY INOVA 500 NMR spectrometer”| 715 ©|-&
sto] FA =
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A AdE A43 MPLC 717]E ©]&-3t CHCly;: MeOH:
H,0(5:1:0.1>1:1:0.1)9] ©]8’¢ 7o 2 AznfET 9 S
APkl 10712 3H91E8 E(FIBS-1~14)2 LAt} o] &
TLCE o|&3to] 87t §olF A= ATE FIBS3(400
mg) F3 &) tjsl] Azl7h ZdY A2vlE9E CHCL;:
MeOH: H,0(6:1:0.1-2:1:0.1)¢] A& Faslo] 157h2]
SIS E(FIBS3-01~15)5 Ao, 1 5 FIBS313(52 mg)
8 &0 tha] RP-18 AH AEwtEH 3 E MeOH:
H,0(45:55)¢] 2702 Faato] 31 2(3.7 mg)S 4
otk 28y, F71EQ) BElE Y SrE SR Ee] &
o] HZE3 Zlo 2 Arts]of, n-BuOH #-21E 10gS T
MeOHel| =0 Hej7bd AdazriE=Te)s] CHCl;: MeOH:
H,0(6:1:0.1>1:1:0. N2 A0 2 Q&S WaPslieh A2
& st A7 AdgazeiEags 22 7l o)
EFE(FIBN-1~7)S 9.0, FIBN6(3707 mg)oll thal
LPLCE ©]8<t RP-18 AZrE1Z|3]E MeOH: H,O(1:2—1:1)
o] ZA0 2 FaYsle] FHE 3(6.2 mg), 46.0 mgyS AT

Sl8tE 1 - Appearance: Crystal, Molecular formula:
C,H,,0,,, Molecular weight: 342.30, Melting point: 102-
103°C. '"H-NMR (500 MHz, DMSO-d,) &: 5.17 (1H, J=3.5
Hz, H-1), 3.56 (1H, H-2), 3.47 (1H, H-3), 3.88 (H-1, J=9.0
Hz, H-4), 3.17 (1H, H-5), 3.58 (1H, H-6a), 3.49 (1H, H-6b),
4.79 (1H, H-1°), 3.65 (1H, H-2"), 3.77 (1H, H-3"), 3.12
(1H, J=9.5 Hz, H-4), 3.56 (1H, H-5"), 3.40 (2H, J=12.5
Hz, H-6"); 3C NMR (500 MHz, DMSO-d,) &: 91.77 (C-1),
82.57 (C-2), 72.89 (C-3), 77.05 (C-4), 71.65 (C-5), 60.51
(C-6), 104.05 (C-1°), 72.83 (C-2"), 74.31 (C-3’), 69.87 (C4"),
62.16 (C-5"), 62.08 (C-6").

S}8HE 2 - Appearance: white amorphous powder, Molecular
formula: CsyHy,O,4, Molecular weight: 1221.38. HRESIMS:
miz 1243.6039 [M + Na]' (caled for CoHy O, Na, 243.6088).
MS/MS (parent ion 1243.6): m/z 1097.4 [M-146+Na)]",
9354 [M-(146+162) + Na)|', 7734 [M-(146 + 162 + 162)
+ Na)|". 'H-NMR (500 MHz, DMSO-dj) &: 2.98 (1H, m, H-3),
5.15 (1H, br, s, H-12), 2.73 (1H, dd, J/=4.0 Hz, 14.5, H-18),
123 (3H, s, H-23), 0.74 (3H, s, H-24), 0.86 (3H, s, H-25),
0.68 (3H, s, H-26), 0.95 (3H, s, H-27), 0.87 (3H, br, s, H-29),
1.07 (3H, br, s, H-30), Glue-1: 520 (1H, d, J=6.0 Hz, H-1),
Glue-2: 469 (1H, br, s, H-1), Glue-3: 440 (1H, d, J/=5.0 Hz,
H-1), Ara: 433 (IH, d, J=8.0 Hz, H-1), Rha: 4.26 (1H, d,
J=8.0 Hz, H-1), 1.09 (3H, s, H-6); *C NMR (500 MHz,
DMSO-d,) &: 38.12 (C-1), 27.27 (C-2), 87.99 (C-3), 39.90
(C-4), 54.98 (C-5), 22.13 (C-6), 32.29 (C-7), 38.73 (C-8), 47.10
(C9), 3631 (C-10), 23.40 (C-11), 121.71 (C-12), 14345 (C-
13), 41.33 (C-14), 28.72 (C-15), 22.48 (C-16), 46.00 (C-17),
40.73 (C-18), 45.56 (C-19), 30.32 (C-20), 31.72 (C-21),
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Fig. 1. Structure of compound 1-4.

3328 (C-22), 29.03 (C-23), 16.19 (C-24), 1523 (C-25), 16.72
(C-26), 27.64 (C-27), 175.32 (C-28), 32.77 (C-29), 25.52
(C-30), Glue-1: 94.03 (C-1), 74.54 (C-2), 7862 (C-3), 71.26
(C-4), 76.54 (C-5), 69.88 (C-6), Glue-2: 100.56 (C-1), 75.23
(C-2), 76.76 (C-3), 69.28 (C-4), 76.45 (C-5), 59.96 (C-6),
Glue-3: 103.32 (C-1), 75.51 (C-2), 76.94 (C-3), 67.57 (C-4),
7639 (C-5), 60.87 (C-6), Ara: 103.82 (C-1), 72.25 (C-2),
71.96 (C-3), 66.36 (C-4), 63.17 (C-5), Rha: 102.57 (C-1),
70.69 (C-2), 70.66 (C-3), 73.79 (C-4), 168.63 (C-5), 17.78
(C-6).

SIEIE 3 - Appearance: white amorphous powder, Molecular
formula: CsHocO,;, Molecular weight: 1237.38, Melting point:
190-195°C. ESI-MS (pos.): m/z 1225 (M +NH,]"), 1238

(IM+HI), CssHy0y,), 1076 (M+H-162]), 914 (M+H
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~162-162]"), 944 (M+H—-162+132]"), 782 (M+H-162
~162+132]), 752 (M+H—162—162— 162]"). ESEMS (neg.):
m/z 1236(M —HJ). 'H-NMR (500 MHz, DMSO-d,) &: 2.98
(1H, m, H-3), 5.17 (1H, br, s, H-12), 2.74 (1H, dd, J=4.0,
14.5 Hz, H-18), 0.74 (3H, s, H-24), 0.86 (H, s, H-25), 0.68
GH, s, H-26), 0.95 (3H, s, H-27), 0.87 GH, s, H-29), 1.07
GH, s, H-31), Glue-1: 520 (1H, d, /=6.0 Hz, H-1), Glue-2:
469 (1H, br, s, H-1), Glue-3: 440 (1H, d, /=5.0 Hz, H-1),
Ara: 433 (1H, d, /=80 Hz, H-1), Rha: 426 (1H, d, J=7.5
Hz, H-1), 1.09 3H, s, H-6); 3C NMR (500 MHz, DMSO-d,)
8: 38.54 (C-1), 27.66 (C-2), 8839 (C-3), 4020 (C-4), 55.39
(C-5), 22.91 (C-6), 32.70 (C-7), 39.14 (C-8), 47.51 (C-9),
36.72 (C-10), 23.82 (C-11), 122.12 (C-12), 143.87 (C-13),
41.74 (C-14), 25.98 (C-15), 23.41 (C-16), 4641 (C-17),
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41.14 (C-18), 45.96 (C-19), 30.73 (C-20), 32.14 (C-21),
33.67 (C-22), 62.07 (C-23), 16.61 (C-24), 15.64 (C-25),
17.14 (C-26), 28.05 (C-27), 175.71 (C-28), 33.18 (C-29),
25.93 (C-30), Glue-1: 94.43 (C-1), 74.95 (C-2), 79.03 (C-3),
71.66 (C-4), 76.95 (C-5), 70.28 (C-6), Gluc-2: 100.97 (C-1),
75.64 (C-2), 77.18 (C-3), 69.69 (C-4), 76.84 (C-5), 60.37
(C-6), Gluc-3: 103.72 (C-1), 7593 (C-2), 77.36 (C-3), 67.97
(C-4), 76.81 (C-5), 61.27 (C-6), Ara: 104.24 (C-1), 72.62
(C-2), 7237 (C-3), 66.75 (C-4), 63.54 (C-5), Rha: 102.98
(C-1), 71.11 (C-2), 71.07 (C-3), 7420 (C-4), 69.04 (C-5),
18.20 (C-6).

SFekE 4 — Appearance: white amorphous powder, Molecular
formula: CgH,(cO5,, Molecular weight: 1399.52, Melting
point: 231-233°C. FABMS (neg.): m/z: 1397 [M-HJ, 1251
[M - Rha - HJ, 1235 [M - Glc - HJ, 1089 [M - Rha - GIc], 927
[M - Rha - 2Glc - HJ, 765 [M - Rha - 3Glc - HJ, 603 [M -
Rha - 4Glc - HJ, 471 [M - Rha-4Glc-Ara-H]. '"H-NMR (500
MHz, DMSO-d;) o: 2.98 (1H, m, H-3), 5.17 (1H, br, s,
H-12), 2.74 (dd, 1H, J=4.0, 14.5Hz, H-18), 0.73 (3H, s,
H-24), 0.85 (3H, s, H-25), 0.67 (3H, s, H-26), 0.95 (3H, s, H-
27), 0.86 (3H, s, H-29), 1.07 (3H, s, H-30), 2.02 (1H, s,
H-32), Rha: 1.09 (3H, s, H-6) Glue-1: 5.20 (1H, m, H-1),
Glue-2: 4.69 (1H, m, H-1), Glue-3: 440 (1H, d, /5.0 Hz,
H-1), Glue-4: 4.59 (1H, m, H-1) Ara: 433 (1H, d, /8.0 Hz,
H-1), Rha: 429 (1H, d, /=8.0 Hz, H-1), 1.09 (3H, s, H-6);
3C NMR (500 MHz, DMSO-d}) &: 38.53 (C-1), 27.68 (C-2),
88.39 (C-3), 40.20 (C-4), 55.40 (C-5), 22.92 (C-6), 32.72
(C-7), 39.14 (C-8), 47.52 (C-9), 36.73 (C-10), 23.80 (C-11),
122.13 (C-12), 143.87 (C-13), 41.75 (C-14), 25.99 (C-15),
23.39 (C-16), 4641 (C-17), 41.15 (C-18), 45.97 (C-19), 30.74
(C-20), 32.11 (C-21), 33.69 (C-22), 63.29 (C-23), 16.61 (C-24),
15.64 (C-25), 17.14 (C-26), 28.06 (C-27), 175.69 (C-28),
33.19 (C-29), 25.94 (C-30), 170.61 (C-32), 21.11 (C-31), Glue-1:
94.42 (C-1), 74.96 (C-2), 79.05 (C-3), 71.66 (C-4), 76.94
(C-5), 7029 (C-6), Glue-2: 10097 (C-1), 75.64 (C-2), 77.18
(C-3), 69.70 (C-4), 7731 (C-5), 60.37 (C-6), Glue-3: 103.73
(C-1), 7593 (C-2), 77.37 (C-3), 68.18 (C4), 76.81 (C-5), 61.28
(C-6), Glue-4: 101.36 (C-1), 7543 (C-2), 7793 (C-3), 70.99
(C4), 72.71 (C-5), 6942 (C-6), Ara: 10425 (C-1), 72.64 (C-2),
72.25 (C-3), 66.75 (C4), 63.54 (C-5), Rha: 102.88 (C-1), 71.11
(C-2), 71.08 (C-3), 74.00 (C-4), 69.04 (C-5), 18.17 (C-6).

MEZEF - &2 Aol ARgE A2Z2Q] mousef2] RAW264.7
I AAIE, BV2 wlAlofwA| 2, HT22 sijnpA| e 3t
o A AES AT A Egtol ALE-SISIT

Nitrite assay — RAW264.7 th&] M| 32 & BV2 t]AolnL
A ZA LPSE Fr=gh $ nitirite A4S S48 24
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well plateol] 1x10° cellwellZ FL3A EF3laL 6A17F 743}
7 welld FEHE ARE 92 F A1 43 F LPSE
1 pg/mLAEske] 18A17F 733+ 3 Greiss A1<F [0.1%(wW/v)
N-(1-naphathyl)-ethylenediamine, 1%(w/v) sulfanilamide in
5%(v/v) phosphoric acid}e- 53l WF3-A17 VersaMax™ Tunable
Microplate Reader(Molecular Devices, USA) 71715 A3}
o] 570 nmellA Z43kA

MTT assay — MTT assay®] 73 24 well platedlr] 5=
S FEEE(50-200 pg/mL) M2 T MExsAd=2l
glutamateE A 2|83t} o] 12 h A+ & MTTS 57835t
o] Mz AEES S

SAHXME| -2 A FAAE = GraphPad Prism,
version 3.03(GraphPad Software Inc., USA)S AFE-3}5]
Zh ARt 7he] AR By RFUAE e o,
ANOVA tests ARg-31e] Aaal fel2 ] zlol7t Q= &
ol thafAirt HA ST

it

47} %

313HE 12] 'H-NMROIA 13719] hydroxyl proton[s 5.17
(1H, J=3.5 Hz, H-1), 3.56 (1H, H-2), 3.47 (1H, H-3), 3.88
(H-1, J=9.0 Hz, H4), 317 (1H, H-5), 3.58 (1H, H-6a), 3.49
(1H, H-6b), 4.79 (1H, H-1"), 3.65 (1H, H-2"), 3.77 (1H, H-3"),
3.12 (1H, J=9.5 Hz, H-4’), 3.56 (1H, H-5’), 3.40 (2H,
J=12.5 Hz, H-6")]ol th3} signate JERIoH, BC-NMR
o| 4 27§ 2] anomeric carbon[s 91.77 (C-1), 104.05 (C-1)]S
E3 270 €] primary alcoholic group[§ 60.51 (C-6), 62.08
(€618l EA 75 FRIskint. o] DQF-COSY, TOCSY,
ROESY % NOESY spectra®} 7 HH-S ¥ w3lo] maltose®
FEER AT

3l5HE 29] 'H-NMR spectrum©ll Al 7712] tertiary methyl
group(d 1.23, 0.74, 0.86, 0.68, 0.95, 0.87, 1.07)°| th 3} signal
S YeRR o™, 5712 anomeric sugar protons [§ 5.20 (1H,
d, J=6.0 Hz), 469 (1H, br, s), 440 (IH, d, J=5.0 Hz), 433
(1H, d, /8.0 Hz), 426 (I1H, d, /80 Hz)]2 %3l oleanane
type2] triterpene glycosideZ <4 4= A At} 3, H-
NMR spectrum®] § 5.15 (1H, br, s) signalo] A% <] H-
12¢] X2 =R e, o]E 53] PC-NMR spectrum
oA § 121.71 2 143.45 signalo] C-12 ¥ C-139X2 A
A Z21& IR 5 Ut o] AFE F3) SjE 20 F
Z o] 3B-12-en-28-oic acidYS <43t 4= AL o5 F
&, IHE 29] ether 2T ester 259 & Al FE2
BC-NMR spectrum 53] H]2312H, HMBC spectrum
o oJs Felsltt. HMBC correlation signalS- £3f 24
9 5 433 (IH, d, J=8.0 Hz, Ara, H-1)/87.99 (C3) 2 440
(1H, d, J=5.0 Hz, Gluc-3, H-1)/71.96 (Ara, C-3)2 C-39]
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Fig. 2. The effects of compounds 1 -4 from Fatsia japonica
on nitrite reduction in RAW264.7 cells. RAW264.7 cells were
treated with fractions from Fatsia japonica and then incubated
for 24 h with LPS (1 pg/mL). Data are presented as meantSD
values of 3 independent experiments. Butein (2.5 uM) was used
as the positive control. ““P <0.001 vs. LPS.

BV2 cells

Nitrite production (uM)
N
2
1

LPS (1pg/ml)
Butein (2.5pM) - - + - .o -
- 2550100 - -
- 2040 80 - -
- 20 40 80 -
- 2040 80

B N T T T T T S R T R

Compound 1 (uM)
Compound 2 (uM)
Compound 3 (uM)
Compound 4 (uM)

Fig. 3. The effects of compounds 1—4 from Fatsia japonica
on nitrite reduction in BV2 cells. BV2 cells were treated with
fractions from Fatsia japonica and then incubated for 24 h
with LPS (1 pg/mL). Data are presented as mean+SD values
of 3 independent experiments. Butein (2.5 uM) was used as
the positive control. P <0.001 vs. LPS.

A ether 23 & AF&Eo] B-D-glucopyranosyl-(1—3)-0-L-
arabinopyranosyl= SFQ1= 1T}, E3H § 5.20 (1H, d, /6.0
Hz, Gluc-1, H-1)/175.32 (C-28), 4.69 (1H, br, s, Gluc-2,
H-1)/69.88 (Gluc-1, C-6) ¥ 426 (1H, d. /~8.0 Hz, Rham,
H-1)/69.28 (Gluc-2, C-4)= C-28914 ester A3 T A&0]
a-L-rhamnopyranosyl-(1—4)-B-D-glucopyranosyl-(1—6)--

Kor. J. Pharmacogn.
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Fig. 4. The effects of compounds 1 -4 from Fatsia japonica
on cell viability by MTT assay in HT22 cells. HT22 cells were
treated with fractions from Fatsia japonica and then incubated
for 12 h with glutamate (6.6 mM). Data are presented as mean
+SD values of 3 independent experiments. Butein (2.5 uM)
was used as the positive control. “*P <0.001 vs. glutamate.
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