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ABSTRACT

This research was aimed to determine the antioxidad antimalarial activities from a new isoprent@d benzoic
acid, airlanggon AY) isolated from the roots of Erythrina subumbramggtther with known compounds, methyl 4,6-
dihydroxy-2,5-dimethyl benzoic aci@) and 8-hydroxy-7,4’-dimethoxy isoflavon8) from the stem barkof E.
subumbrans. The structure of three compounds wei@dated by UV, IR, 1D and 2D NMR, and HR-ESI-MS
spectra. Compoundls3 were evaluated for their antimalarial and antioaitt properties against P. falciparum and
DPPH radical scavenging activities.Compourid8 showing their antimalarial activity against P. égparum with
ICso 0f 1.98; 1.67 and 1.64 pg/mL and antioxidant gmbies against DPPH, showing their Jf 266.48 ; 34.61
and 22.33 pg/mL respectively. The results indicase 8-hydroxy-7,4’-dimethoxy isoflavor® €lightly more active
thanmethyl 4,6-dihydroxy-2,5-dimethyl benzoic g2)dnd airlanggon A1) showed moderate activities.
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INTRODUCTION

The genusrythrina (Euphorbiaceae) comprises more than 100 specsath widely distributed in tropical and
subtropical regions worldwide. The evergreen plaft&rythrina occur in almost every part of Indonesia, from
Sumatra to Irian and the plants is commonly knowrfdadap”. Many of these species are used indigagnas
traditional medicines to treat various diseasesh @s infection, cough, malarial, inflammation, aagthma. This
genus has been shown to produce a number of phamstipounds, particularly alkaloids, flavonoidsrptarpans
and stilbenoids[1,2,3,4]. In continuation of ouryfithemical work of Indonesian tropical plants aigito find new
antimalarial and antioxidant compounds fraamythrina subumbranswe report the isolation and structure
elucidation of isoprenylated benzoic acid derivegivairlanggon AL)from the methanol extract of the root [6f
subumbrangs together withmethyl 3,6-dimethyl-2,4-dihydroxy naeic acid (2) and 8-hydroxy-7,4’-dimethoxy
isoflavone (3) from theextract of stem bark &. subumbransThe antimalarial and antioxidant properties of
compoundd—3 againstP. falciparumand DPPH radical scavenging are also briefly dbedri

MATERIALSAND METHODS

General experimental procedures

UV spectra was measured with a Shimadzu 1780and **C NMR spectra were recorded with a Agilent 500
spectrometer operating at 5061) and 125 {¥C) MHz, using residual and deuterated solvent pé&k3.26 and¢
77.0, respectively) as reference standards.Massrapeere obtained with a Waters LCT Premeir XE-EGF
mass spectrometer. Vacuum liquid chromatographyQ)vand column chromatography were carried out uSing
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gel 60 G, and for TLC analysis, precoated Si gelF@®4 plates were used. Solvents used for extracia
separation were of technical grades that werdldistbefore use.

Plants material

The stem bark and roots Bf subumbransvere collected in April 2013 fromBotani Gardenstaan. East Java,
Indonesia. The species were identified at the Hartva Bogorienses, Center of Biological Research and
Development, National Institute of Science, Bogondonesia.

Extraction and isolation of phenolic compounds

The dried root ofE. subumbrang2.0 kg) was macerated in methanol at room tentperawo times, and the
methanol extract was evaporated under reduced yseess give a dark brown residue(90 g).Furthermdine,
methanol extract were partitioned with n-hexane aetiylacetate.The ethylacetate extract (18 g)wparated by
vacuum liquid chromatography on silica gel.Elutiwith n-hexane-ethylacetate mixture with increasangount of
ethylacetate (90:10, 80:20; 70:30; 50:50 and 20¢@E three fractions A-C.On TLC analysis, fracti®(60 mg)
showed three major spots.Purification of this fi@cttusing planar radial chromatography, and elutivith n
hexane-chloroform (from 8:2 to 1:1) yielded compodr(48 mg).

Maceration of the stem bark (3.0 kg) with methafodlbwed by partition with n-hexane and ethylacetgtve 38
grethylacetate extract. Separation of this extsiot gradient elution ofn-hexane-ethylacetate megave three
fractions A-C. Separation of fraction C(630 mg) ¥scuum liquid chromatography using n-hexane-etlejtte
mixture (9:1 to 7:3),followed by purification usimgdial chromatography with n hexane-chloroforn3(#3:7)
gave compoun@ (35 mg).Further purification of fraction Aby ratliehromatography with n hexane-chloroform
(9:1 and 3:2) gave compoud¢B mg).

Antimalarial activity test

Antimalarial properties of the isolated compourid8 againstPlasmodium palcifarunwas obtained from the
Institute of Tropical Diseases, Universitas Airlgag Surabaya, Indonesia. In vitro antimalarial\atgtiagainst
Plasmodium palcifarumvas carried out according to a modified method i@gér and Jensen using RPMI 1640
medium with10% O+ serum[5,6]. The antimalarialtfiof three phenolic compounds and chloroquines(tive
control) were measured in triplicate. Fresh redbloells was used as a negative control. The actwepound
was dissolved in DMSO and diluted with RPMI 1640dinen to prepare a series of concentration. Pasasita
was evaluated after 48 by Giemsa stain and theageguercentace suppression of parasitaemia wadatalt by
following equation[8]:

100 x (% average in control — % average in active compound)

% average suppression = - —
% average parasitemia in control

The influence of the active compound on the growthparasites were expressed by the 50% inhibitory
concentrations (I6g) which were determined using linier regressionysis

DPPH scavenging activity test

The antioxidant activities of the isolated compoaiid3 against DPPH (2,2-diphenyl-1-pikrihidrazil) radical
measured by UV spectrometerdab17 nm as described previously [7,8].The inhibitigercentage (%) of radical
scavenging activity was calculated using the folfayequation: Inhibition (%) = (A— Ad Agx 100

Where A is the absorbance of the control reaction (coigiall reagents except the test compound), ang e
absorbance of the test compound.

Statistical analysis

Statistical analysis was performed using One-waglyais of variance (ANOVA) and followed by least
squaredifference. Results were expressed as meafaBihree replications. The P values < 0.01 veemgsidered
significant.

RESULTSAND DISCUSSION

Extraction of the dried milled roots &. subumbranssing methanol, and then methanol extract weretipaed
with n-hexane and ethylacetate yielded 18 gr etephte extract (18 g).Separation by vacuum liquid
chromatography on silica gel and radial chromatpigyagave namely airlanggon A)( Exctraction and separation
compounds from the stem bark resultedmethyl 3,6ethgi-2,4-dihydroxy benzoic acic®), and 8-hydroxy-7,4'-
dimethoxy isoflavone3) as can be seen on Figure 1.
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Figure 1. Structures of phenolic compounds

Airlanggon A(l), white solid,"H NMR (500 MHz, CDC}), and**C NMR (125 MHz, CDGCJ) data,see Table 1; UV
(MeOH) Aas Nm (loge) :224 (4.86), and 287 nm (3.95). HR-ESI-MS: m/z-f{f calcd.for GsH,50,235.0970,
found 235,0971.

Airlanggon A (1) was obtained as white solid, had a formulaHiO, as determined by HR-ESI-MS (m/z
235,0971[M-H], calcd. 235.0970) suggesting tHats a methyl benzoic acid derivative with one isapd group
and two hydroxyl groups.The UV spectrum showed giigm maximalm.224, and 287 nm)typical of a methyl
benzoic acid chromophore. The NMR (Table 1) spectrum df.the presence of two singlet aromatic proton signal
at 8,7.56(1H, s, H-6) and 6.39 (1Hs, H-3) suggest that compouridis a typical for a methyl benzoic acid
derivative with three substituents[9].In tH€ NMR spectrum (Table 1), dishowed 13 carbon signals consistent
with methyl isoprenylated benzoic acid structuned &wvo carbon signals &t 52.0 and 170.4 were assigned to a
methoxyl and carbonyl carbon from methyl benzoiicl atructure. These spectroscopic data, therefarggested
that1 is a methyl benzoic acid containing-§lde chain. Furthermore, the presence of otheraxyaryl signals §c
160.9 and 162.1) indicated that the methyl benacid have two hydroxyl groups. The side chain weduded to
be a isoprenyl group from the observation in #HeNMR spectrum (Table 1) of two methyl singleds (L.76 and
1.77), one methylene signal§;(3.27), and one methin vinyl signals;(5.28). The presence of a chelated —-OH
group atdy, 10.79 to give the position of hydroxyl at C-2.the aromatic region ofH NMR spectrum, two singlet
signals at 846.39 and 7.56 suggested that the position protorid-& and H-6. The presence of long range
correlations in the HMBC spectrum bfbetween the proton signal aromatic at H33 §.39) with four quarternary
carbon signals &l 105.4 (C-1), 162.1 (C-2), 103,4 (C-4), and 16@%] unambiguously placed the isoprenyl and
hydroxyl groups at C-3 and C-4. The placement opiienyl group at C-3 suggested the correlation yhetie
signal @y 3.27) with three quarternary carbon signald160.9 (C-5), 119.2 (C-4), 135.0 (C-3’), and twdiery
carbon signals &l 103.4 (C-4), 121.6 (C-3’). Therefore, compoundrivially named airlanggon A was elucidated
as methyl 4-isoprenyl-2,5-dihydroxy-benzoic acidh€ HMBC correlations consistent with the struetdrare
shown in Table 1 and Figure 2. To our knowledgeppoundl was the first example of methyl benzoic acid ia th
genusErythrina with one isoprenyl side chain.

Table-1.NMR spectroscopic data of airlanggon A (1) in CDCls

No  ou(mult,lJHz) oc _ HMBC (He—> C)
1 - 1054 -
2 - 162.1 -
3 6.39 § 103.4 C-1,C-2,C-4,C-5
4 - 119.2
5 - 1609 -
6 7.56 € 131.1 C-2, C-4,C-1’,C=0
1 327670 289 C-3,C-4,C-5, C-2,C3
2 528(m75) 121.6 C-4,C-5
3 - 1350 -
4 177§ 258 C-2,C-3,C5
5 1766 17.9 C-2°,C-3,C4
c=0 - 1704 -
2-0H 10.79¢ - c1,c2.Cc3
OCH; 3.91§ 520 C=0
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Figure 2.The significant HMBC correlations of 1

Methyl 3,6-dimethyl-2,4-dihydroxy benzoic acig) (vas isolated as a pale yellow solid. UV (MeO¥)s nm (log
€) 1 220 (4.93), and 290 (4.09). HR-ESI-MS: m/z [NI-Halcd.for GoH1,0, 195.0657, found 195.0702H NMR
(500 MHz in CDC}), & ppm: 12.05 (1Hbr, s, 2-OH), 6.22 (1Hs, H-5), 3.93 (3Hs, OCH), 2.47 (3H,s, 6-CH),
and 2.07 (3Hs, 3-CH). **C NMR (125 MHz in CDGJ), 8c ppm: 172.7 (C=0), 163.1 (C-4), 164.4 (C-2), 15&2
4), 140.3 (C-6), 110.5 (C-5), 108.3 (C-3), 104291(), 51.7 (OCH), 24.0 (6-CH), and 24.0 (3-C¥).

The HRESIMS spectrum df showed a quasimolecular ion [M-Hm/z 195.0704) consistent with a molecular
formula GgH,0, (calculated m/z 195,0657 4,7 mDa), suggesting th&is a methyl benzoic acid derivative
containing two methyl and two hydroxyl groups[T®ie presence of a singlet signal of aromatic praita, 6.22
and a singlet signal of methoxyl groupdat3.93 ppm suggest that compoudés a typical for a methyl benzoic
acid derivative with four substituents. The preseatone downfield signals & 12.05 ppm was assignable to 2-
OH strongly hydrogen-bonded intramolecularly to tabonyl group of methyl benzoic.Two singlet signaf
methyl groups, assignable to the signals at rinthyhdenzoic. Furthermore, the presence of two ppysignals
(0c 163.1 and 158.2), and of two methyl sign&lsZ4.0 and 7.5), indicated that the methyl benzoid have two
hydroxyl and two methyl groups (Table 2).The presenf long range correlations in the HMBC spectrof?
between the proton signal aromatic at H3% §.22) with two quarternary carbon signal®afl04.9 (C-1), 163.1 (C-
2) and one methyl carbon sig@aP4.0 (6-CH),unambiguously placed the aromatic proton at Al¥e placement
of methyl group at C-3 suggested the correlatiothgiesignal $42.07) with three quarternary carbon signal§at
163.1 (C-2), 158.2 (C-4), amik 108.3 (C-3). Therefore, compoud trivially nhamed isoclavatolor known as

methyl 3,6-dimethyl-2,4-dihydroxy benzoic acid[XDjher HMBC correlations consistent with the struet? are
shown in Table 2 and Figure 3.

Table-2NMR spectroscopic data of methyl 3,6-dimethyl-2,4-dihydroxy benzoic acid (2) in CDCl3

No Sy (mult, J Hz) dc HMBC (H (2‘:>

1 - 104.9

2 - 163.1

3 - 108.3

4 - 1582 -

5 6.22 ) 1105 C-1,C-2, 6-CH

6 - 140.3
c=0 - 172.7
3-CH. 207§ 75 C-2,C3,C4
6-CH  2.47 §) 240 C-1,C5 C6
2-0H 12.059 - c1,c2,Cc3
4-0H 510§ - C3,C4,C5
OCH;, 3.93§ 51.7 C=0

o)

o

HO CH,

Figure 3.The significant HMBC correlations of 2

8-Hydroxy-7,4'-dimethoxy isoflavone3| was isolated as a pale yellow softlh. NMR (500 MHz, acetone-d&),
(ppm): 8.00 (1Hs, H-3), 7.99 (1Hd, J = 9.7 Hz, H-5), 7.51 (2H], J = 9.7 Hz, H-2'/6"), 7.06 (1Hd, J = 9.7 Hz, H-
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6), 6.99 (2Hd, J = 9.7 Hz, H-3'/5"), 6.25 (1Hbr, s 8-OH), 4.10 (3Hs, 7-OCH), and 3.86 (3Hs, 4'-OCHs). HR-
ESI-MS:m/z[M"] calcd for G/H.40s: 297.0763; found 297.0761.

The presence of a singlet signal of aromatic pr@&bd;8.00 ppm suggest that compouBds a typical for a
isoflavone[11].The HRESIMS spectrum ®fshowed a quasimolecular ion [M-Hm/z 297.0763) consistent with
a molecular formula gH;,0,4 (calculated m/z 297.0761), suggesting that a isoflavone containing two methoxyl
and one hydroxyl groups. The presence of the prsignmals of a pair of doubletd € 9.7 Hz) in the aromatic region
atdy 7.51 and 6.99 (each 2H), and a pair of doublets 4.7 Hz) in the A ring ab, 7.99 and 7.06 assignable to the
signals ofp-hydroxyphenyl group at B ring, H-5 and H-6. Twaglet signals of methoxyl groups, indicated that th
methoxyl groups at C-7 and C-4’. From the HR-ESI;MI8 NMR spectra, compoun8 was identified as 8-
hydroxy-7,4’-dimethoxy isoflavone[12].

Compound1-3 isolated fromE.subumbranswvere assessed for their antimalarial activity asfaPlasmodium
falciparumand radical scavenging against DPPH. The resulpr@sented in Table 3.

Table 3. Antimalarial and antioxidant activities of isolated compounds

Compound Antimalarialyg/mL) DPPH (1g/mL)
Airlanggon A 1.98 266.48
Methyl 3,6-dimethyl-2,4-dihydroxy benzoic acid 1.67 34.61
8-Hydroxy-7,4’-dimethoxy isoflavone 1.64 22.33
Chloroquine 1.02 -
Ascorbic acid - 57.87

Compoundsl-3 were evaluated for their antimalarial proper@ggginstPlasmodium palcifarutry Tragger and
Jensen methods, showing theigd@ere 1.98; 1.67 and 1.64 pg/mL, respectivelydi@duine as a positive control,
ICs0 1.02 pg/mL). These antimalarial data suggested tthe compoundl-3 showed moderate activity against
Plasmodium falciparum Compounds—-3 were evaluated for their antioxidant propertigaiast DPPH radical,
showing their 1G, were 266.48 ; 34.61 and 22.33 pg/mL, respectiabcorbic acid as a positive control,
IC5057.87 pg/mL).Based on the results of experimenssya®n antioxidant activity of methyl 3,6-dimett®/4-
dihydroxy benzoic acid2j, and 8-hydroxy-7,4’-dimethoxy isoflavon8)(showed very high activities than ascorbic
acid, and airlanggon Alj was inactive.

CONCLUSION

Threephenolic compounds, airlanggon &), (together with two known compounds, methyl 3,6elihyl-2,4-
dihydroxy benzoic acid2j, and 8-hydroxy-7,4’-dimethoxy isoflavon8)(have been isolated froB.subumbrans,
species belongs to the family Leguminosae. Tharatdirial activityofl-3 againstP. falciparunshowed moderate
activitiesand antioxidant activity of compounti8were evaluated against DPPHwhich showed that 8etxydr,4'-
dimethoxy isoflavone3)andmethyl 3,6-dimethyl-2,4-dihydroxy benzoic a@®more active than ascorbic acid, and
airlanggon A was inactive.
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