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ABSTRACT

Two flavonoids, 6C-70-dimethylaromadend(it), and phlorizin 2) have been isolated from the stem bark of
Bauhinia semibifida. The structures of both commuisuhave been elucidated based on UV, IR, HRESIM$nd

2D NMR data. Compoundss-2 were evaluated for their cytotoxic properties agsiP-388 cells, their 16 values
3.98, and 25. 20 pg/mL, respectively.
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INTRODUCTION

Bauhiniais a large genus of Fabaceae family consistingboie 300 species and distributed in the tropical a
subtropical region. The phytochemical studieBBatihiniahas known that this plants producing flavonoid2]j1,
and stilbenoids [3,4,5]. This study is part of oesearch on the chemical constituent8afihiniaspecies found in
the Indonesia. In continuation of our researchptoenolic compound in this medicinal plant, we réploe isolation

of flavonoids, 6C-D-dimethylaromadendrinlf, and phlorizin 2) from the methanol extract of the stem bark of
Bauhinia semibifidaThis species has not been reported about ghgtoical data. The cytotoxic activity against
murine leukemia P-388 cells of the isolated compisdr2 are also briefly described.

MATERIALSAND METHODS

General experimental procedures

NMR spectra were recorded on a JEOL ECA 400 speetrer in DMSOd6 at 400 tH) and 100 ¥C) MHz using
TMS as the internal standard. The mass spectraecasded using a Waters LCT Premier XE. UV and pBc¢ra
were measured with a Shimadzu 1800 and Perkin EBpectrum One FTIR spectrometer, respectivelycuden
liquid chromatography (VLC) and radial chromatodnapvere carried out using Si gel 60 &gfand Si gel 60 P,

for TLC analysis, pre-coated silica gel plates (bkeKieselgel 60 Ghs, 0,25 mm thickness) were used. Solvents
used for extraction and preparative chromatograpdng of technical grade and distilled before use.

Plant material

The stem bark oB. semibifidawere collected from Bangkirai Hill, Samarinda,sE&alimantan, Indonesia. The
species were identitified at the Herbarium Bogmes Center of Biological Research and Developnidaional
Institute of Science, Bogor, Indonesia and a voushecimen had been deposited at the Herbariumrioges.
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Extraction and isolation

The air-dried of stem bark &. semibifida(2.5 kg) were macerated with MeOH two times atmdemperature, and
then concentrated under reduced pressure. Thaueegids suspended in water and partitioned seqligmntigh n-
hexane (85 g) and EtOAc (105 g). The EtOAc extvears fractionated on silica gel by VLC eluting wittixtures
n-hexane-EtOAc (9:1, 4:1, 7:3, and 1:1) to give twajor fractions A-B. Fraction B (2.0 g), purifieding radial
chromatography eluted with chloroform and mixtehdoroform-metanol (9:1, and 4:1) to give compoutdg4
mg) and2 (40 mg).

6C-70-dimethylaromadendrin (1), pale yellow solid, spectrum UV (MeOH),as Nm (loge): 213 (4.18), 293
(4.34) and 331sh; (MeOH+NaOH) 214 (4.24), 3029%4.336 sh (4.19); (MeOH+AIG) 214 (4.15), 316 (4.48),
417 sh (3.73); (AIGHHCI) 211 (4.19), 316 (4.49), 410 sh (3.77). SpeutiR (KBr) vmas 3421 (OH), 2958, 2921
CH alkyl), 1639 (conj. C=0), 1588, 1490 (C=C aroicjaiand 1261 (C-O-C ether) émHR-ESI-MSm/z217.1016
[M+H]* (calcd for G/H170g: 217.1025)*H NMR (400 MHz, DMSQd6) &, (ppm): 11.78 (1H, s, 5-OH), 9.52 (1H,
s, 4-OH), 7.28 (2H, dJ = 8.6 Hz, H-2'/6"), 6.74 (2H, dJ = 8.6 Hz, H-3'/5"), 6.17 (1H, 1-8), 5.04 (1H, dJ =
11,6 Hz), 4.59 (1H, dJ = 11,6 Hz), 3.77 (s, 7-OG} and 1.86 (s, 6-Cht *C NMR (100 MHz, DMSQd6) &,
(ppm): 83.6 (C-2),72.1 (C-3), 199.3 (C-4), 101.4 (C-4a), 159.7 (CH)4.8 (C-6), 165.8 (C-7), 91.7 (C-8), 161.4
(C-8a), 128.0 (C-1'), 130.2 (C-2'/6"), 115.4 (CB, 158.3 (C-4'), 56.7 (7-OC¥}, and 7.5 (6-Ch).

Phlorizin (2), white solid, spectrum UV (MeOH).as hm (log €) : 215 (4.43), 260 (4.40), 299 (4.49);
(MeOH+NaOH) 225 (4.42), 264 (4.42), and 324 (4.@B)JCl;+HCI) 216 (4.40), 262 (4.41), 307 (4.58), 355 sh
(3.93); (AICKL+HCI) 214 (4.39), 264 (4.41), and 301 (4.49). IRB(K Vmaks (cmi’): 3393 (OH), 2928, 2921 (CH
alkyl), 1627 (conj. C=0), and 1518, 1375 C=C ardo)aHR-ESI-MSm/z435.1293 [M-H] (calcd for G;H,30:¢:
435.1291)*H NMR (400 MHz, DMSQOd6) 5, (ppm): 6.99 (2H, dJ = 7.5 Hz, H-2/6), 6.59 (2H, d,= 7.5 Hz, H-
3/5), 6.08 (1H, dJ = 2,0 Hz, H-3"), 5.88 (1H, d] = 2,0 Hz, H-5"), 4.89 (1H, d] = 6.9 Hz, H-1"), 3.66 (1H, dJ =
11.6 Hz, H-6",), 3.46 (1H, dd,]J = 11.6; 4.6 Hz, H-6%), 3.32 (4H, m, H-2"/3"/4"/5"), 3.25 (2H, t,J = 7.2 Hz,
H.), and 2.74 (2H, t) = 7.2 Hz, H); 3C NMR (100 MHz, DMSQd6) &, (ppm): 132.0 (C-1), 129.5 (C-2/6), 115.5
(C-3/5), 155.8 (C-4), 45.5 (@), 29.5 (CB), 205.2 (C=0), 105.5 (C-1"), 161.4 (C-2'), 94.9-83, 165.2 (C-4'),
93.3 (C-5’), 166.0 (C-67), 101.3 (C-1"), 73.7 (CR 77.8 (C-3"), 69.9 (C-4"), 77.2 (C-5"), and1.1 (C-6").
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Fig. 1. Structures of flavonoid isolated

Cytotoxicity assay: Cytotoxic properties of the isolated compoudd® against murine leukemia P-388 cells were
evaluated according to the method of MTT assay escribed previously [6,7]. The cytotoxicity assapsw
performed against murine leukemia P-388cells weosvg in RPMI 1640 medium containing 10% fetal bavin
serum, 2 mg mt: sodium carbonate, 1Q@y mL™? penicillin sodium salt, and 108y 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 @cubated for 48 h followed by MTT [3-
(4,5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazoliubmomide] assay at 540 nm.
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RESULTSAND DISCUSSION

Two flavonoids, namely 6C-70-dimethylaromadenddipdnd phlorizin 2) have been isolated from the stem bark
of Bauhinia semibifida Neither 6C-70-dimethylaromadendrih) (or phlorizin @) were first time found in the
genusBauhinia

6C-70-dimethylaromadendrirl) was isolated as an pale yellow solid, and its §péctrum exhibited absorption
maxima (213, 293, and 331sh nm) typical for a dibfldvonol [8]. The IR spectrum indicated absorpsidor
hydroxyl (3393 crit), conjugated carbonyl (1639 &)y and aromatic (1588, 1490 &ngroups. The HRESIMS
spectrum showed a quasimolecular ion [M*ldf m/z 217.1016 consistent to the molecular formulaHgz:04,
suggesting thal is a dihydroflavonol derivative containing an nmtjl and a methyl groups. In tHel NMR
spectrum, the presence of two proton signal$,ab.04, and 4.59 with multiplicities doubletd € 11.6 Hz),
respectively, confirmed for the dihydroflavonol kken in1 [8]. The'H NMR spectrum ofl also showed a proton
singlet methoxyl signal aby 3.77, and a methyl grou@y 1.86) and a proton singlet signal &t 11.78 that is
consistent with an OH-phenolic at C-5. Further gsialof the'H NMR spectrum in the aromatic region revealed the
presence of a pair of doublet$ £ 8.6 Hz) of two-proton signald{ 7.28 and 6.74) and a singlet of one-proton
signal @y 6.17), suggesting that the methoxyl and methyligsoat ring A. This was substantiated by the presen
of a conjugated carbonyl grou:(199.3) and two methines of oxycarbofig 83.6 and 72.1). The presence of four
signals of oxyaryl carbonsdé{ 165.8, 161.4, 159.7, and 158.3) suggested thatsl the basic sructure of
aromadendrin (= 5,7, 4’-trihydroxydihydroflavonof®]. By analysis of HMQC and HMBC spectra hfthe 5-OH
phenolic signal &, 11.78) exhibitedH-*C long range correlations with the signals of thaeematic quarternary
(0c 101.4, C-4a; 159.7, C-5; 104.8 C-6) carbon atcamsl correlation methyl proton singl&; 1.86 with three
quaternary carbon signal with the signals of twgamit at 6c 159.7 (C-5), and 165.8 (C-7) and one quarternary
carbon atom adc 104.8 (C-6) consequently these correlations coomdo the methyl group at C-6. Furthermore,
correlation methoxyl signady 3.77 with a oxyaril abc 165.8 suggested that the methoxyl was unambiguously
located at C-7. From these NMR data analysis, thgddoflavonol isolated was assigned as 6C-70-dnylet
3,5,7,4'tetrahidroxyflavanone or known 6C-70-dimgtinomadendrin [9]. Other HMQC and HMBC correlagon
as well as®*C NMR data assignment, that are consistent withsthecturel are shown in Fig. 2. The absolute
stereochemistry at C-2/C-3 was determined as sliowre structurd, based on the coupling constaht=(11.6 Hz,
trans) between H-2/H-3 [8].

OH

OH o)

Fig. 2. Significant HMBC correlation for 1

Phlorizin ) was isolated as an white solid, and its UV spmotexhibited absorption maxima (215, 260, and 209 s
nm typical for a dihydrochalcone [10]. The IR spant indicated absorptions for hydroxyl (3393 Bpconjugated
carbonyl (1627 ci), and aromatic (1518, 1375 &ngroups. The HRESIMS spectrum showed a quasimielecu
ion [M-H]  atm/z435.1293 consistent to the molecular formujgHg;O,0, suggesting tha is a dihydrochalcone
derivative containing an glucose group. In tHeNMR spectrum of showed a pair of triplets) € 7.2 Hz) of two-
proton signals & 3.25 and 2.74) characteristic fordi-and Hf a typical ABX system for a dihydrochalcone
structure [10]. The presence of the proton sigoabs pair of doublets (J = 2.0 Hz) in the aromagigion a5 6.08
and 5.88 ppm, characteristic for H-3' and H-5'toro signals  of the ring A. Furthermore, in thé NMR
spectrum, the appearance of a pair of doublets {05=Hz) in the aromatic region &t 6.99 and 6.59 ppm
characteristic for a hydroxyl phenyl group of tiegrB. Further analysis of th#l spectrum in the glucose region
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revealed the presence of protordaB.66 and 3.46 ppm, suggesting that the C anorfrerit glucose skeleton. The
placement of glucose skeleton in dihydrochalcomectire shown in HMQC and HMBC spectra. By analysfis
HMBC spectra o2, the C-anomeric signal of glucos®; (3.66 and 3.46) exhibitetH-"*C long range correlations
with the signals of a oxyaril d@c 161.4 (C-2'), and correlations betwe&n 6.08 with two oxyaril signals aic
(161.2 (C-27), and 165.2 (C-4'), one quaternanbear signal ab- 105.5 (C-1'), and one methine carbon signal-at
93.3 (C-5’) suggested that glucose at®glucose. From these NMR data analysis, the dilgitatrone isolated
was assigned as B-D-glucose-4,4',6'trihidroxydihydrochalcone or knowphlorizin [11]. Other HMQC and
HMBC correlations, as well &8C NMR data assignment, that are consistent wittstheture2 are shown in Fig.
3.

Fig.3. Significant HMBC correlation for 2

The results of cytotoxic activity of 6C-70-dimetagdbmadendrinl) and phlorizin 2) against murine leukemia cells
P-388 showed that showing theirs}Gralues were 3.98, and 25. 20 pg/mL, respectivEie results indicate that
compounds 6C-70-dimethylaromadendiip ¢howed moderate activity and phloriz®) (vas inactive [12].

CONCLUSION

Two flavonoids, 6C-D-dimethylaromadendri(il), and phlorizin 2) were isolated from the stem barkRduhinia
semibifida a species has not been researched. Tlatusts of both compounds were elucidated by extensi
UV, IR, HRESIMS, 1D and 2D NMR data. 6@timethylaromadendrifl), and phlorizin 2) were evaluated for
their cytotoxic properties against P-388 cellsjrtheso values 3.98, and 25. 20 pug/mL, respectively.
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