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ABSTRACT

Two prenylated pterocarpans, phaseollid),( shinpterocarpin Z) together with flavonoids, 4’-O-methyl
licoflavanone 8), alpinumisoflavone4), 8-prenyl-daidzeing), have been isolated from the stem bark of Enyéhr
orientalis. The structures of these compounds wetermined based on UV, IR, HRESIMS, 1D and 2D NMR.

Compounds 15-were evaluated for their cytotoxic properties imga P-388 cells, their 16 values 2.55, 2.43,

17.98, 4.31, and 5.82 pg/mL, respectively. Compsunénd 5 exhibited very high antioxidant activity against
DPPH radical scavenging.

Keywords: Pterocarpan, Flavonoi&rythrina orientalis Cytotoxic, Antioxidant.

INTRODUCTION

Erythrinais a large genus of Leguminosae family consistingbmut 120 species and distributed in the trd@od
subtropical region, including Indonesia [1]. Theytgthemical studies dErythrina have known that these plants
producing alkaloids [2,3], flavonoids [4,5], pteampans [6,7], stilbenes [8], and arylbenzofurajsyhich are the
active compounddgErythrina orientalis known local name as “Dadap”. Decoction of the barkeaves oErythrina
orientalis has been used by Indonesian people as a traditioedicine of malaria [10]. In continuation of our
research for phenolic compound in this medicinanpl we report the isolation of prenylated pterpeas,
phaseollin {), shinpterocarpin?) together with three flavonoids, ®-methyl licoflavanoneg), alpinumisoflavone
(4), 8-prenyldaidzeing), from the methanol extract of the stem barlEofthrina orientalis The cytotoxic activity
against murine leukemia P-388 cells and antioxidsetivity against DPPH radical scavenging of thelated
compoundd-5 are also briefly described.

MATERIALS AND METHODS

General

UV and IR spectra were measured with a Shimadz E@ Perkin Elmer Spectrum One FTIR spectrometer,
respectively.’H and**C NMR spectra were recorded with a Agilent 500 speceter operating at 508H) and 125
(**C) MHz in CDC}, or acetonads using TMS as the internal standard. Mass spectra wigtained from a Waters
LCT Premier XE. Vacuum liquid chromatography (VL&)d radial chromatography were carried out usingebi

60 Ghs4 and Si gel 60 Pk, for TLC analysis, pre-coated silica gel platese(bk Kieselgel 60 Gkss 0,25 mm
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thickness) were used. Solvents used for extradiwh preparative chromatography were of technicatigrand
distilled before used. Solvent used for putificatigas pro analysis grade.

Plant material

The stem bark oE. orientaliswere collected from Kunir Kidul Village, Kabupatéanmajang, East Java, Indonesia.
The species was identified at the Herbarium Bogses, Center of Biological Research and Developniaitonal
Institute of Science, Bogor, Indonesia and a voushecimen had been deposited at the Herbariumrioges.

Extraction and isolation

The pulverized of stem bark &:. orientalis(2.5 kg) were macerated with MeOH two times atmaemperature,
and then concentrated under reduced pressureeSitie was suspended in water and partitioned ségligwith
n-hexane (56 g) and EtOAc (18 g). The EtOAc extreas fractionated on silica gel by VLC eluting witfixtures
n-hexane-EtOAc (9:1, 4:1, 7:3, 1:1, and 3:7) to diwar major fractions A-D. Fraction A (1.0 g), pfied using
radial chromatography eluted with a mixturesdfexane-diisopropylether (9:1, 4:1, and 7:3) teegiompound4
(30.2 mg) an® (9.6 mg). Fraction B (1.8 g) was purified usindied chromatography eluted with a mixturesnef
hexane-CHGJ (3:7, 1:1, and 7:3) yielded compouB8d50 mg). Fraction C (6.8 g) was fractionated oitaibel by
VLC eluting with a mixtures oh-hexane-acetone (9:1, and 4:1) to give three scifress G-C;. Subfractions €
purified using radial chromatography eluted witmixtures ofn-hexane-acetone (9:1, and 4:1) yielded compaund
(9 mg). Using the same methodology on fractigrafforded compoun8 (12 mg).

Phaseollin (1):Pale yellow solid: UV (MeOH)\ma M (loge) 210 (4.66), 280 (3.96); IR (KB max (cm™) 3433,
3043, 1628, 1444, 1213; HR-ESI-M8z 321.1126 [M-H] (calcd for GoH1/04: 321.1127);*H NMR (500 MHz,
CDCl) 8y (ppm): 7.41 (1H, dJ = 8.5 Hz, H-1), 6.55 (1H, dd = 8.5, 2.0 Hz, H-2), 6.41 (1H, d,= 2.0 Hz, H-4),
4.22 (1H, ddJ = 11.0, 5,0 Hz, H-®), 3.60 (1H, t likeJ = 11.0 Hz, H-B), 3.48 (1H, m, H-6a), 6.95 (1H, d~ 8.0
Hz, H-7), 6.34 (1H, dJ = 8.0 Hz, H-8), 5.48 (1H, d = 7.0 Hz, H-11a), 5.57 (1H, d,= 10.0 Hz, H-3"), 6.51 (1H,
d, J = 10.0 Hz, H-4), 1.46 (3H, s, H-5), 1.40 (3H,H:6'); *C NMR (125 MHz, CDG)) &, (ppm): 132.3 (C-1),
109.7 (C-2), 157.1 (C-3), 103.6 (C-4), 156.7 (C;4%).6 (C-6), 39.7 (C-6a), 119.1 (C-6b), 123.8 {CiD6.2 (C-8),
153.7 (C-9), 106.2 (C-10), 155.4 (C-10a), 78.7 (&)1 112.6 (C-11b), 76.1 (C-2"), 129.7 (C-3"), 19.6C-4"), 27.8
(C-5"), 27.7 (C-6"). Further support for structutevere also obtained by HMQC and HMBC spectra. Trecsp
data of compound were comparison with phaseollin frdenythrina subumbrangl1].

Shinpterocarpin  (2): Pale yellow solid: HR-ESI-M3$n/z 323.1276 [M+H] (calcd for GoH160,: 323.1283);'H
NMR (500 MHz, acetonés) 3, (ppm): 7.04 (1H, dJ = 8.0 Hz, H-1), 6.28 (1H, dl= 8.0 Hz, H-2), 4.25 (1H, dd,

= 9.5, 5,0 Hz, H-8), 3.60 (1H, t likeJ = 9.5 Hz, H-B), 3.54 (1H, m, H-6a), 7.34 (1H, d,= 8.0 Hz, H-7), 6.56
(1H, dd,J = 8.0, 2.5 Hz, H-8), 6.37 (1H, d,= 2.5 Hz, H-10), 5.52 (1H, d,= 6.5 Hz, H-11a), 5.64 (1H, d,= 9.5
Hz, H-3'), 6.45 (1H, dJ = 9.5 Hz, H-4"), 1.38 (3H, s, H-5’), 1.35 (3H, s;6%; **C NMR (125 MHz, acetonds) &y
(ppm): 124.9 (C-1), 109.0 (C-2), 154.4 (C-3), B)EC-4), 156.3 (C-4a), 67.0 (C-6), 40.5 (C-6a), .50@C-6b),
133.0 (C-7), 112.6 (C-8), 159.6 (C-9), 103.9 (C;1H7.6 (C-10a), 79.7 (C-11a), 121.6 (C-11b), {€L"), 130.4
(C-3), 117.0 (C-4"), 28.0 (C-5), , 27.9 (C-6").uRher support for structur2 were also obtained by HMQC and
HMBC spectra. The spectra data of compo@naere comparison with shinpterocarpin frénythrina sacleuxii
[12].

4’-O-Methyl licoflavanone (3): Pale yellow solid: UV (MeOHMmaks (NM) (loge): 203 (4.62), 226 sh (4.43), 288
(4.25), 332 sh (3.78); (MeOH+NaOH) 204 (4.67), 2b84.48), 323 (4.41); (MeOH+AIgI204 (4.67), 223 (4.54).
310 (4.34), 368 (3.54)(AICIz+HCI) 204 (4.67), 223 (4.54), 309 (4.34), 368 (3;5MaOAc): 204 (4.68); 225 sh
(4.43); 228 (4.16), 322 (4.10); HR-ESI-MB8z 355.1460) [M+H] (calcd for G;H,30s: 355.1462);'H NMR (500
MHz, CDCk) 84 (ppm): 5.33 (1H, dd) = 13,0, 3,0 Hz, H-2), 3.11 (1H, dd= 17,0, 13,0 Hz, H-3), 2.77 (1H, dd,
J=17,0, 3,0 Hz, H-3), 5.97 (1H, dJ= 1.8 Hz, H-6), 5.99 (1H, dl= 1.8 Hz, H-8), 7.19 (1H, dl= 2.0 Hz, H-
2", 6.87 (1H, dJ= 8.0 Hz, H-5), 7.25 (1H, dd]= 8.0, 2.0 Hz, H-6’), 3.33 (1H, d,= 7.0 Hz, H-1"), 5.29 (1H, t
like, J= 7.0 Hz, H-2"), 1.74 (3H, s, H-4"), 1.70 (3H, 8I-5"), 3.85 (3H, s, 4-OCH), 12.06 (1H, s, 5-OH)}°*C
NMR (125 MHz, CDC}) 3y (ppm): 79.3 (C-2), 43.1 (C-3), 196.4 (C-4), 108t4a), 164.3 (C-5), 95.5 (C-6),
164.8 (C-7), 96.6 (C-8), 163.4 (C-8a), 129.9 (C-137.6 (C-2"), 130.8 (C-3’), 157.8 (C-4’), 110B-p’), 125.1 (C-
6’), 28.5 (C-1"), 121.9 (C-2"), 133.0 (C-3"), 2B (C-4"), 17.8 (C-5"), 55.5 (4’-OCH). Further support for
structure3 were also obtained by HMQC and HMBC spectra. Thecisp data of compoungl were comparison
with 4’-O-methyl licoflavanone fronMacaranga trichocarpd13].
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Alpinumisoflavone (4): Pale yellow solid: HR-ESI-M$Vz 337.1082 [M+H] (calcd for GoHy70s: 337.1076);*H
NMR (500 MHz. acetonek) 64 (ppm): 8.17 (1H, s, H-2), 6.36 (1H, s, H-8), 7(28l, d,J = 8.5, H-2'/6"), 6.90 (2H,
d,J = 8.5, H-3'/5'), 5.76 (1H, dJ = 10.0), 6.67 (1H, dJ = 10.0), 1.46 (6H, s, H-5'/6"), 13.42 (1H, s, 5-QH)C
NMR (125 MHz. acetonég) 3y (ppm): 154.4 (C-2), 124.1 (C-3), 181.8 (C-4), I0@C-4a), 157.7 (C-5), 106.7 (C-
6), 160.2 (C-7), 95.4 (C-8), 158.1 (C-8a), 122.91(}; 131.1 (C-2'/6’), 116.0 (C-3'/5’), 158.5 (C-1'78.8 (C-2"),
129.4 (C-3"), 115.7 (C-4™), 28.4 (C-5"/6"). Fuher support for structuré were also obtained by HMQC and
HMBC spectra. The spectra data of compodndere comparison with alpinumisoflavone froErythrina fusca
[14].

8-Prenyldaizein (5):Pale yellow solid: HR-ESI-M$&vVz 321.1120 [M-H] (calcd for GoH1704: 321.1127)H NMR

(500 MHz. acetonek) 3y (ppm): 8.23 (1H, s, H-2), 6.36 (1H, s, H-8), 7@H, d,J = 9.0, H-5), 7.03 (1H, d] =

9.0, H-6), 7.48 (2H, d] = 9.0, H-2'/6"), 6.88 (2H, dJ = 9.0, H-3'/5’), 3.57 (1H, dJ = 7.0 Hz, H-1"), 5.28 (1H, tm,
J= 6.8 Hz, H-2"), 1.83 (3H, s, H-4"), 1.66 (3H, BI-5"); **C NMR (125 MHz. acetonds) &, (ppm): 153.2 (C-2),
124.7 (C-3), 176.1 (C-4), 118.8 (C-4a), 125.3 (C194.8 (C-6), 160.1 (C-7), 116.3 (C-8), 156.6 @;8.24.5 (C-
17, 131.0 (C-2'/6"), 115.8 (C-3'/5’), 158.1 (C-4'R2.6 (C-1"), 122.5 (C-2"), 132.5 (C-3"), 17.8C-4"), 25.8 (C-
5”). Further support for structur® were also obtained by HMQC and HMBC spectra. Thecsp data of
compounds were comparison with 8-prenyldaizein frorythrina fusca[14].

Fig. 1. Structures of phenolic compounds

Cytotoxicity assay: Cytotoxic properties of the isolated compoudds against murine leukemia P-388 cells were
evaluated according to the method of MTT assay excribed previously [15,16]. The cytotoxicity assags
performed against murine leukemia P-388 cells vggoavn in RPMI 1640 medium containing 10% fetal bavi
serum, 2 mg mtt sodium carbonate, 1Q@y mL™ penicillin sodium salt, and 106y mL™ penicillin streptomycin
sulfate. The cells were harvested at the log pbageowth, and then seeded into 96-well plates (Dcells/well).
After 24 h incubation at 37 °C and 5% £® allow cell attachment, the cultures were expote the test
compoundsl-5 were dissolved in DMSO at various concentrationd acubated for 48 h followed by MTT [3-
(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazoliubnomide] assay at 540 nm with artonin E as a pestontrol.

DPPH scavenging:Determination of the antioxidant activity of thelated performed using reagent DPPH (2,2-
diphenyl-1-pikrihidrazil) was measured by UV speateter ath 517 nm [17,18]. Determination of antioxidant
activity was done by dissolving a compounds ass#ly methanol, then added solution of 0.1 M buffeetate (pH
5.5) and added DPPH radical solution of 5.M. Determination of the inhibition of isolated cpounds against
DPPH radical was observed using a spectrometeba? nm after incubation for 30 min at 20°C andoasic acis

as positive control.
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RESULTS AND DISCUSSION

Two prenylated pterocarpans, phaseolliy §hinpterocarpin2), together three prenylated flavonoids,Gtmethyl
licoflavanone 8), alpinumisoflavone4), and 8-prenyldaidzein5) have been isolated from the stem barkEof
orientalis Their structures were elucidated with extensiy&Jl, IR, HRESIMS, 1D and 2D NMR spectrum.

Phaseollin 1) was isolated as pale yellow solid, and its UVcspen exhibited absorption maxima (210, and 280
nm) typical for a pterocarpan [7]. The IR spectrimdaicated absorptions for hydroxyl (3433 {maromatic (1628,
1444 cnt), and C-O-C ether (1213 chhgroups. The HRESIMS spectrum showed a quasimiele@n [M-H] at
m/z321.1126 consistent to the molecular formubgHz; 0,4, suggesting that is a prenylated pterocarpafise 'H
NMR spectra ofl, the presence of four aliphatic protonsdat5.48 (1H, d J= 7.0 Hz, H-11a), 4.22 (1H, dd =
11.0 and 5.0 Hz, H#, 3.60 (1H, t,J = 11.0 Hz, H-B@), and 3.48 (1H, m, H-6a) suggest that compoling a
typical for a pterocarpan [7]. THéel NMR spectrum ofL showed two aromatic regions, one is ABX systerd,at
7.41 (1H, d J= 8.5 Hz, H-1); 6.55 (1H, dd = 8.5 and 2.0 Hz, H-2), and 6.41 (1HJ& 2.0 Hz, H-4), and another
is 04 6.95 (1H, d J = 8.0 Hz, H-7) and 6.34 ((1H, d = 8.0 Hz, H-8) indicating the presence of trisitbitd
pterocarpan structure. THel NMR spectrum displayed characteristic signalstattable to a 2,2-dimethylpyrano
ring [8y 6.51 (1H, d J=10.0 Hz, H-4’), 5.57 (1H,,d) = 10.0 Hz, H-3’), 1.43 (3H, s, H-5") and 1.40 (3§},H-6").
The**C NMR spectrum of 1 showed 20 carbon signals ctevsiso prenylated pterocarpan. Basedtérand™>C
NMR spectra, the placement 2,2-dimethylpyrano siege fused at C-3 and C-4 or C-9 and C-10. Theephant
2,2-dimethylpyrano ring was determined with HMQCdaHMBC spectra. In the HMBC spectrum showed
correlations between an aromatic proton signalat.34 (H-8) with three aromatic quarternary carladoms Pc
119.1 (C-6b), 153.7 (C-9), 106.2 (C-10)], and clatien proton singlety 6.51 (H-4") with three quaternary and
one methine carbon atom$¢[153.7 (C-9), 106.2 (C-10), 155.4 (C-10a), 129.73(C consequently these
correlations correspond to the 2,2-dimethylpyrang was fused at C-9 and C-10.

HR-ESI-MS, 1D and 2D NMR data, compouhgvas identified as phaseollin [16].

Shinpterocarpin Q) was isolated as pale yellow solid, and the HRESI8pectrum showed a quasimolecular ion
[M+H]" at m/z 323.1276 consistent to the molecular formulgHg,0,, suggesting tha? is a prenylated
pterocarpans. ThiH NMR spectra o2, the proton signals a; 5.52 (1H, dJ = 6.5 Hz, H-11a), 4.25 (1H, dd,=
9.5, 5,0 Hz, H-6), 3.60 (1H, tJ = 9.5 Hz, H-§), and 3.54 (1H, m, H-6a) characteristic for ptarpan structure
[7]. The®H NMR spectrum, proton signals showed an ABX ardmsystem aby 7.34 (1H, dJ = 8.0 Hz, H-7),
6.56 (1H, dd,J = 8.0, 2.5 Hz, H-8), 6.37 (1H, d= 2.5 Hz, H-10), a pair of doublets of aromafle=(8.0 Hz) aty
7.04 (H-1), 6.28 (H-2), and one 2,2-dimethylpyraimy atéy 6.45 (1H, d J = 9.5 Hz, H-4"), 5.64 (1H, d1=9.5
Hz, H-3"), 1.38 (3H, s, H-5") and 1.35 (3H, s, H-6Based orfH and**C NMR spectra, compoun2 and 1 are
isomeric. From HMQC and HMBC spectra @ftonsistent with the shinpterocarpin structure. $pectra data of
compound were compared with shinpterocarpin fré@rythrina sacleuxij17].

4’-O-methyl licoflavanone3) was obtained as yellow solid, and its UV speetrhibited absorption maxima (203,
226, 288 and 323 sh nm) typical for a flavanonecstre [13]. The HRESIMS spectrum showed a quasioubhr
ion [M+H]" at m/z 355.1460 consistent to the molecular formulaHg;0s, suggesting thaB is a prenylated
flavanone with contain one methoxyl group. TheNMR spectra o showed three doublet-doublet proton signals
atéy 5.33 (1H, ddJ = 13.0, 3.0 Hz, H-2), 3.11 (1H, dd= 17.0, 13.0 Hz, Hy), and 2.77 (1H, dd] = 17.1, 3.0
Hz, H-39) confirmed for the flavanone structure. In the NMR spectrum o8 showed ABX system at &, 7.19
(d,J= 2.0 Hz, H-2"), 6.87 (dJ= 8.0 Hz, H-5), 7.25 (dd) = 8.0, 2.0 Hz, H-6") characteristic for aromaticthe
ring B. The presence of the proton signals of a pidoublets (J = 1.8 Hz) in the aromatic regio®,a5.97 and
5.99 ppm, characteristic for H-6 and H-8 in thegriA. Furthermore, in thtH NMR spectra showed one isoprenyl
group assignable to a 3-methyl-2-buten-1-yl grou@,e.29 (1H, tJ= 7.0 Hz, H-2"), 3.33 (2Hd, J = 7.0 Hz, H-
1”), 1.74 (3H, s, H-4"), 1.70 (3H, s, H-5"), andne methoxyl group & 3.85 ppm. The presence of a chelated
hydroxyl group &, 12.06, 5-OH) suggested that methoxyl grodp %.85) at C-7 or C-4". In thé&’C NMR
spectrum, the presence of four oxyaid 164.8, 164.3, 163.4 and 157.8) and a carbonylocasignal atc 196.4
suggested that the oxygenates functionalities % C-7 and C-4’ of the flavanone skeleton. Pfecement of
methoxyl group and prenyl group were obtained ftbtmHMQC and HMBC spectra. The one bond and tweéhr
bonds*H-*C correlations found in the HMQC and HMBC spectfacompound3 unambiguously placed the
methoxyl group at C-4' was observed. In the HMB@amm showed correlations between a proton sighal

209
www.scholarsresearchlibrary.com



Tjitjik Srie Tjahjandarie et al Der Pharma Chemica, 2015, 7 (1):206-211

methoxyl group aby 3.85 with one oxyaryl signal& 157,8 and between two proton signal of a arongatap at
oy 7.19 and 7.25 with one oxyaryl signdlg 157,8. The prenyl group at C-3'showed correlatibeveen the
methylene signal aby 3.33 with a oxyaryl carbon & 157.8 (C-4’). Compoun@, trivially named 4'O-methyl

licoflavanone, was identified as @-methyl-3’-prenylnaringenin. Further support foretistructure3 was also
obtained from the comparison of the NMR data whtbse reported for 40-methyl licoflavanone fronMacaranga
trichocarpa[18].

Alpinumisoflavone 4) was isolated apale yellow solid and the HRESIMS spectrum showeghasimolecular ion
[M+H] " atm/z337.1082 consistent to the molecular formujgHe,Os, suggesting that is a prenylated flavonoid.
The 'H NMR spectra of4 showed singlet proton deshielding signalssat8.17 characteristic for H-2 of the
isoflavone structure. Thd NMR spectrum also displayed a pair of doubléts 8.5 Hz), each integrating for two
protons, até 6.90 and 7.45 assignable to the signals dira-hydroxyphenyl group in the ring B. The presence of
a chelated —OH group &t 13.42 and a singlet signal aromatic protof,a6.36 characteristic for 5-OH and H-6 or
H-8 in the ring A of isoflavonoid structure. In ation, the’H and**C NMR patterns ot exhibited the presence of
a 2,2-dimethylpyrano ring due to the presence géwredimethyl resonanced] 1.46 (6H, s, H-5" and H-6")5c
28.4 (C-5" and C-6")], an olefinic group[; 5.76 (1H, dJ = 10.0 Hz, H-3") and 6.67 (1H,d,= 10 Hz, H-4"),5¢
129.4 (C-3") and 115.7 (C-4")], and an oxygenatguaternary carbond{ 78.8). Based odH and **C NMR
spectra, the placemeff2-dimethylpyrano ring were fused at C-6 and Q-C& and C-8. The location of the 2,2-
dimethylpyrano unit at C-6 and C-7 determined am lthsis of the HMBC correlations observed. Theegres of
long-range correlations in the HMBC spectrumidfetween the proton signal of a chelated 5-OH gaidp 13.42
and three quaternary carbon signal$2f.06.0 (C-4a), 157.7 (C-5), 106.7 (C-6) unambiglypyplaced the 2,2-
dimethylpyrano fused at C-6 and C-7. Further supfoorthe structurel was also obtained from the comparison of
the NMR data with those reported for alpinum iseflae fromErythrina fusca[19].

8-Prenyldaizeing) was isolated agellow solid and the HRESIMS spectrum showed aigualecular ion [M-H] at
m/z 321.1120 consistent to the molecular formulgHg/O,, suggesting thab is a prenylated flavonoid. Thid
NMR spectra o showed singlet proton signals &t 8.23 characteristic for H-2 of the isoflavone stuwe. The
presence of the proton signals of a pair of doghet 9.0 Hz) in the aromatic region&t 6.88 and 7.48 (each 2H),
assignable to the signals of a phydroxyphenyl grioughe ring B. The signal of a pair of doubleis=(9.0 Hz) in
the ring A atéy 7.03 (H-6) and 7.92 (H-5), suggested that the yrgroup attached at C-8. Further support for
structure5 were also obtained by HMQC and HMBC spectra. Theesp data of compourilwere compared with
8-prenyldaizein fromErythrina fusca[19].

The result of compound$5 were evaluated for their antioxidant activity agsi DPPH radical scavenging,
showing their I1G, values were 241.9, 909.8, 648.1, 708.5, and 17M2 ngespectively. Based on the results of
antioxidant activity of phaseollirL), and 8-prenyldaidzeirs] more active than ascorbic acid.

Table 1 Cytotoxic and antioxidant activities of plenolic compounds

Compound Cytotoxic ~ DPPH scavenging

Phaseollin 1) 2.55 241.9
Shinpterocarpin2) 2.43 909.8
4’-O-Methyl licoflavanone ) 17.98 648.1
Alpinumisoflavone 4) 431 708.5
8-Prenyldaidzeing). 5.82 174.2
Artonin E 1.33 -

Ascorbic acid - 329.0

CONCLUSION

Maceration of dried and powdered stem barkEoforientalisin methanol at room temperature yielded a brown
extract. Methanol extract was suspended in watéipantitioned sequentially with-hexane, and then ethyl acetate.
Fractionation of the ethyl acetate extract by VLCsilica gel gave four major fractions, A-D andrifurified with
radial chromatography yielded phaseoltly), shinpterocarping), 4'-O-methyl licoflavanonegd), alpinumisoflavone
(4), and 8-prenyldaidzeird). Their structures were elucidated based on UYHR-ESI-MS, 1D and 2D NMR data
by comparing spectoscopic data with reported valie.of isolated compoundd-5 were assessed for their
cytotoxicity activity against murine leukemia P-38Bd antioxidant activity against DPPH radical shewn in

210
www.scholarsresearchlibrary.com



Tjitjik Srie Tjahjandarie et al Der Pharma Chemica, 2015, 7 (1):206-211

Table 1. Compound&-5 were evaluated for their cytotoxicity activity agst murine leukemia P-388, showing
their 1G, values were 2.55, 2.43, 17.98, 4.31, and 5.82 phgfespectively. The results of cytotoxic activigainst
murine leukemia cells P-388 showed that skeletoptefokarpan i-2) > isoflavone 4-5) > flavanone §). The
results indicate that compounti2, 4, and5 showed moderate cytotoxicity, and compo@nalas inactive [19]. The
presence of pirano group on shinpterocarjntends to be more active than phaseolljn The presence of pirano,
and hydroxyl (C-5) group on alpinumisoflavorg (nore active than the presence of isoprenyl (Gx8Y hydroxyl
(C-7) group on 8-prenyldaidzeib)(
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