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ABSTRACT

Two benzooxepin types isolated from the stem baBaaohinia aculeata L. (Fabaceae) have been ifledtas
bauhiniastin 4 ) and pacharin Z). The structure of both compounds have been eltenid based on its
spectroscopic data, including UV, 1D and 2D NMRd ##REISMS spectra. Compountls- 2 were evaluated for
their radical scavenging against 2,2-diphenyl-1fgibydrazyl (DPPH), showing their kg were 32.7, and 1495.2
4M, respectively. The results indicate that as baiasitin 4 @) slightly more active than ascorbic acid (62/9).
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INTRODUCTION

Free radicals are molecules containing one or nuogaired electrons that are highly reactive, unstaand
paramagnetic which can cause damage to the sysfe®N@&, proteins and lipids. Oxidant formed in the
pathological process most of them from naturaldgi@al process involving compound of oxygen resget{
reactive oxygen species, ROS). Types of reactivggexx compounds such as hydroxyl radical, peroxide,
superoxide, hydroperoxide, ozone, and diatomic erydhe antioxidant compounds are compounds timatezhice

or neutralize free radicals [1,2,3].

The genusBauhiniais a large genus of the Fabaceae comprises mane3D0 species distributed in tropical and
subtropical regions. This genus has been showrotitupe a number of phenolic compounds, particuléalyonoids
and stilbenoids [4,5]. The phenolic compounds frihiis plants showed activity as an antioxidant,cantcer,
antibacterial, anti-inflammatory, antimalarial aadtifungal [6,7,8]. In continuation of our phytochieal work of
Indonesian tropical plants aiming to find new axitiant compounds anothBauhiniaspeciesB. acuelataIn this
paper, we report the isolation of benzoxepin déirrea, bauhiniastin 41§ and pacharin2), from the methanol
extract of the leaves d. acuelata The antioxidant properties of compountd® against DPPH is also briefly
described.

EXPERIMENTAL SECTION

The stem bark oB. acuelatawere collected from Bogor Botanical Garden, Bododonesia. The dried stem bark
of B. acuelata(2.5 kg) were macerated in methanol at room tetapahree times , and the methanol extract was
evaporated under reduced pressure to give a dasknbresidug(130 g) Furthermore, the methanol extract were
partition with n-heksana and ethyl acetate. THeyleacetate extract (40 gyas separated by vacuum liquid
chromatography on silica geftlution with n hexane-ethyl acetate mixture coritagnincreasing amount of ethyl
acetate (90:10, 80:20; 50:50 and 30:70) to give foaction A-D.On TLC analysis, fraction B (150 mg) showed
two major spots on purification of this fractioning planar radial chromatography, and usinigexane-chloroform
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(from 1:1 and 7:3) to yielded compound 1 (15 mBurther purification of fraction C (420 mg) by rald
chromatography with n hexane- ethyl acetate 9:d,88, and to give compound 2 (10 mg).

(1) R] = OH, R2 = CH3

Bauhiniastatin 4 %), pale whitesolid, UV (MeOH) A . NmM (loge): 223 (4.46), 236 (4.33) and 312 nm (4.22),
(MeOH + NaOH)A ks Nm (loge): 224 (4.52), and 336 (4.04). HRESIM&/z[M-H]" calcd for [M-H] C¢H1304
269.0814 found 269.0814H NMR (400 MHz, acetone-d6): see Table fC NMR (100 MHz, acetone-d6): see
Table 1.

Pacharin 4 2), pale whitesolid, UV (MeOH) Anas NM (log €): 221.5 (4.36), 234 (4.28) and 309.5 nm (4.06),
(MeOH + NaOH)A ks N (loge): 224 (4.52), and 336 (4.04). HRESIM8/z[M-H]" calcd for [M-H] CigH130,
269.0814 found 269.0816H NMR (400 MHz, acetone-d6): see Table fC NMR (100 MHz, acetone-d6): see
Table 1.

DPPH scavenging activity test: Determination of #rgioxidant activity of the isolated performedngsireagent
DPPH (2,2-diphenyl-1-pikrihidrazil) using methodsreduction of free radicals as measured by UV speteter at
A 517 nm [9,10]. Determination of antioxidant adijvdone by the dissolving a compounds assay witthamel,
then added solution of 0.1 M buffer acetate (pH &ril added DPPH radical solution of 5!1. Determination of
the inhibition of isolated compounds against DPRHigal was observed using a spectrometeér &t7 nm after
incubation for 30 min at 20°C.

RESULTSAND DISCUSSION

Two isomeric benzoxepin, bauhiniastin ¥ @nd pacharin?). were isolated from the stem bark @&auhinia
aculeatal. The structure of both compounds have been @#tted based on its spectroscopic data, includivig U
1D and 2D NMR, and HREIMS spectrum.

Bauhiniastatin 4 (1) was obtained as pale wisitéid, showed a quasimolecular ion [M-Hjt m/z 269.0814
consistent to the molecular formulag8,50,, supported by the presence of 16 carbon signats IiC NMR (see
Tablel) spectrum with double bond equivalent DBEG= The UV spectrum df exhibited absorption maxima at
Amax 223, 236, and 312 nm, and showed a bathocromft ahiaddition of NaOH solution. In th#d-NMR (see
Tablel) spectrum, the presence of a pair of dosifplein § = 11.5 Hz) aby 6.70 and 7.00 assignable to the signals
of a benzoxepin structdfe The presence of four signals of aromatic protos);&.32 €), 6.71 (id, J= 8.1 and 1.0
Hz), 7.01 (d, J = 8.1 Hz), and 7.12 pprtt, J = 8.1 Hz) indicated that the benzoxepin have feustituents.
Furthermore, by the observation of four substitaaitl in the'H-NMR spectrum showed &t, 6.32 §), 6.71 ¢ld,
J=8.1 and 1.0 Hz), 7.0Md¢, J = 8.1 Hz), and 7.12 ppfft, J = 8.1 Hz) indicated that the benzoxepin contajran
two hidroxyl -OH groups, one methyl -GHand a methoxyl —OCHgroups. Based on NMR spectra and mass
spectra of comfirm the assignment of structur&rom HMBC spectra, correlation aromatic protamgit oy 6.32
with three quaternary carbon signabafi13.4 (C-2), 128.1 (C-6), and 138.6 (4a) sugget$tatithe proton aromatic
was unambiguously located at C-4. Furthermore, mN®Es correlation between hydroxyl group at C-3hwi
hydroxyl group at C-7. Other HMBC correlations dgtent with the structurg are shown in Table 1.
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Table1. NMR spectroscopic data of bauhiniastatin 4 (1)

Bauhinistatin 4

No.C 3y (mult, J Hz) 5 HMBC(H & )
1 - 154.8 -
2 113.4
3 - 147.0 -
4 6.32 6 100.7 C-2, C-4a, C-11a
4a - 138.6 -
5 7.00¢,11.5) 1242 C-4a, C-6, C-6a, C-11a
6 6.70¢,11.5) 1288 C-4, C-6a
6a - 118.5 -
7 - 159.2 -
8 6.71(¢d, 8.1,1.0) 111.7 C-6a
9 7.12¢ 8.1) 129.7 C-7,C-10a
10 7.01¢,8.1) 1125 C-6a, C-8, C-10a
10a - 155.2 -
11 - -
1la - 128.1 -
3-OH 7.93¢ - Cc-1,C-2,C-3
7-OH 8.85¢) - -
2-CH 2.09 ¢ 8.3 C-1,C-2,C-3
1-OCH; 3.79 ¢ 55.2 C-1

——» HMBC
Figure 1. Significant HMBC and NOEs correlation for 1

Pacharin (2) was obtained also as pale wéited, has the molecular formulg ;50,4 deduced from the [M-H]
ion atm/z269.0816. Compoun® was almost identical with compoutdn all UV, *H and**C NMR spectrum. The
'H NMR spectrum signals (Table 2) at exhibiting @ee ofcis vinylic system aby 6.63 @, J=11.5 Hz) and 6.98
(d, J=11.5 Hz). Three of four aromatic protons showedBX system aty 6.70 @d, J= 8.1 and 1.0 Hz), 6.7%,(J

= 8.1 Hz), and 7.14 pprft, J = 8.1 Hz), and other aromatic proton singleba.47. Compoun@ showed one
methyl groupat 64 2.13 and one methoxyl groapdy 3.95 ppm. Based on NMR spectra and mass spebkga, t
structure oR is isomeric compoundl. From HMQC and HMBC spectra, consistent with teeharin structure [11].

Table2. NMR spectroscopic data of pacharin (2)

Pacharin
No.C 3y (mult, J Hz) dc HMBC (H & o)
1 - 143.3 -
2 119.2
3 - 151.0 -
4 6.47 6) 108.9 C-1, C-2,C-6, C-11a
4a - 129.7 -
5 6.98 ¢, 11.5) 124.4 C-4a, C-7, C-10a
6 6.63 €I, 11.5) 128.5 C-4, C-4a, C-6a
6a - 118.7 -
7 - 155.1 -
8 6.70 ¢id, 8.1;1.0) 111.3 C-6a, C-10
9 7.14 ¢ 8.1) 129.6 C-7, C-10a
10 6.79 4, 8.1) 112.7 C-6a, C-8, C-10a
10a - 159.8 -
11 -
lla - 152.2 -
2-CHs 2.13¢) 8.5 C-2,C-3
3-OCH; 3.95 §) 60.7 C-3
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The antioxidant activity of bauhiniastatin 4 anaicparin at different concentration (500, 250, 1@8.5, 31.25,
15.625, and 7.81 ppm) were evaluated against thHeHDRdical scavenging. The compound bauhiniastat@md
pacharin can reduce free radicals at a concentr&tic® and 402.4 ppm against DPPH radical scavgngime G
values of bauhiniastatin 4 and pacharin showedcahdicavenging activity with Kg values 32.7 and 1495.2 uM,
respectively. Ascorbic acid as positive control dd€, 62.8 M. Based on the results of experiments atsay
antioxidant activity of bauhiniastatin 4 (4£32.7uM) more than ascorbic acid (4£62.8uM). It is different with
pacharin ( 1G, 1495.2uM) compound showed inactive. The data antioxidamividy of both isolated compounds
showed the presence of hydroxyl groups at C-3 whimdastatin 4 to increasing antioxidant activityhile the
presence of a methoxy group at C-3 lower antioxXidativity.
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