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ABSTRACT

Threephenolic compounds, phaseollidi), (sandwicensin2), and lonchocarpol A3) had been isolated from the
stem bark of Erythrina crista-galli. Their struces were established on the basis of spectroscepidence.
Compoundsl-3 were evaluated for their antimalarial propertieganst Plasmodium palcifarum, showing their
ICso were 1.66, 1.83, and 1.69 pg/mL.The antioxidativigg of 1-3 against 2,2-diphenyl-1-picrylhydrazyl (DPPH),
showing their 1Gy, were 209.4,305.6,and 1115.7 pM, respectively.
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INTRODUCTION

Malaria is a major cause of death in the word thay parasitic infection, especially in tropical dm®ping
countries. This disease has been found endemit drf Begion in Indonesia. Recently, chloroquinedaartemisinin
have used as antimalarial drug and showed resestagainst Plasmodium parasites in Indonesia [1].
Erythrinabelongs to the family of Leguminosae. This plars baen shown to produce a number of pterocarpan,
flavonoid, and alkaloid compounds that showed #gtivas anticancer, antioxidant, antiviral and
antimalaria[2,3,4,5,6]. Decoction of the bark aaves ofErythrina crista-gall{local name: DadapMerah),has been
used in the Indonesian people as a traditional eimeglion malaria. In continuation of these chemicaéstigations,
we have examindgtythrina crista-galli and succeeded in isolating three phenolic compqumdth namely
phaseollidin {), sandwicensin2), and lonchocarpol A3). This paper discusses the structure elucidatfoth®
three phenolic compounds. Also, antimalarial pripsrof compoundd-3 againstPlasmodium palcifaruand
antioxidant properties against DPPHare briefly dbsd.

EXPERIMENTAL SECTION

The stem barkoE.crista-galli were collected from near campus, Faculty of Sciearog Technology, Universitas
Airlangga, Surabaya, Indonesia. The plant was ifiedtat the Herbarium Bogoriense, Bogor BotaniGalrden,
Bogor, Indonesia, and a voucher specimen had beosided at the herbarium. The tree bark was cteamedried
under the shade, cut into small pieces and milled.

The dried and powder of the stem bdtlcrista-galli(2.0 kg) was macerated with methanol two timesoatmr
temperature, and then concentrated under reducessyre. The residue was suspended in water (9d) an
partitioned sequentially witin-hexane and EtOAc (3 g). The crude EtOAc was thiantibnated using vacuum
liquid chromatography on silica gel eluting withxtuires ofn-hexane-EtOAc (9:1, 4:1, and 7:3) to give threeanaj
fractions A-C. Fraction B (250 mg) was separateth wadial chromatography and eluting with mixtugsn-
hexane-EtOAc (9:1, and 4:1) gave sandwicensin (85 and lonchocarpol A (4 mg). Furthermore, fract® (400
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mg) was purified using radial chromatography elutétth mixtures ofi-hexane-CHGI (7:3, to chloroform) yielded
phaseollidin (52 mg)

OH
HO l 0 HO 0 ©/

3)
(2) R=CH3

Phaseollidin{), yellow solid,*H NMR (500 MHz, CDC}), and**C NMR (125 MHz, CDGJ) data, see Table 1; UV
(MeOH) Amaks "M (loge) :224 (4.86), 281 (3.93), and 287 nm (3.95). HREIS: m/z [M+H] calcd.for GgH04
325.1472, found 325.1440.

Sandwicensing), yellow solid,"H NMR (500 MHz, CDC}J), and**C NMR (125 MHz, CDCJ) data, see Table 1;
UV (MeOH) Amaks NM (log &) :223 (4.60), 285 (3.84), and 287 nm (3.89). HRES: m/z [M+H]' 339.1642
calcd.for G4H»30,, found 339.1596.

Lonchocarpol A ), yellow solid,"H NMR (500 MHz, CDCJ), and®*C NMR (125 MHz, CDGJ)) data, see Table
2;UV (MeOH) A aksNM (loge): 236 (3.95), 293 (4.14), and325 sh (3.60) nm.

Antimalarial properties of the isolated compourid8 againstPlasmodium palcifarunwere obtained from the
Institute of Tropical Diseases, Universitas Airlgag Surabaya, Indonesia. In vitro antimalarial \atgtiagainst
Plasmodium palcifarumvas carried out according to a modified method &gér and Jensen using RPMI 1640
medium with10% O+ serum [7]. The antimalarial aityivof three phenolic compounds and chloroquinesifpee
control) were measured in triplicate. Fresh recdbloells were used as a negative control. The ecibmpound
was dissolved in DMSO and diluted with RPMI 1640dmen to prepare a series of concentrations. Parasia
was evaluated after 48 by Giemsa stain and theageepercentage suppression of parasitaemia wadataft by
following equation[8]:

100 x (% average in control - % average in aatm@pound)
% average suppressio

% average parasitaemia in control

The influence of the active compound on the growthparasites was expressed by the 50% inhibitory
concentrations (I6g), which was determined using linier regressionyais.

The antioxidant activities of of the isolated compds1-3against DPPH (2,2-diphenyl-1-pikrihidrazil) radiced¢re
measured by UV spectrometena17 nm as described previously [9,10,11].

RESULTS AND DISCUSSION

Extraction of the dried milled tree bark &fcrista-gallwith methanol gave a fraction which was separatgd b
vacuum liquid chromatography and radial chromatplgyato give namely phaseollidii); sandwicensin2), and
lonchocarpol A 8). The structures of three phenolic compounds vdgatified by UV, HR-ESI-MS, 1D and 2D
NMR spectra. Phaseollidii) was obtained as yellow solid with the molecutaniula GH,;,04 as determined by
HR-ESI-MS (m/z 325.1472 [M+H] calcd. 325.1440) indicating eleven degrees ofaumation. The'H NMR
(Table 1) spectrum df,showed the presence of four peculiar aliphati¢gm® atdy 5.30 (1H,d, J= 6.8 Hz, H-11a),
4.09 (1H,dd, J= 10.9 and 5.1 Hz, H-6), 3.47 (1H,J = 10.9 Hz, H-6), and 3.34 ppm (1hh, H-6a), suggest that
compoundl is a typical for a pterocarpan. Thé NMR spectrum ofishowed two ABX coupling aromatic systems,
one isdy 7.22 (1Hd, J= 8.4 Hz, H-1); 6.46 (1HJd, J= 8.4 and 2.4 Hz, H-3), and 6.30(1d4,J= 2.4 Hz, H-4), and
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another isdy 6.75 (1H,d, J = 8.0 Hz, H-7) and 6.25 ((1HJ, J = 8.0 Hz, H-8) indicating the presence of
trisubstituted pterocarpan skeleton. This compahwlved one isoprenyl group assignable to a 3-metlten-1-

yl group atéy 5.37 (1Ht, J = 7.2 Hz, H-2), 3.12 (2Hd, J = 7.1 Hz, H-1"), 1.63 (3Hs,H-4") and 1.53 (3Hs, H-

5). Based orfH NMR spectrum suggests that isoprenyl group tseeiait C-4 or C-10 of the pterocarpan skeleton.
The *C NMR (Table 1) spectrum dfshowed 20 carbon signals consistent toisoprenyiéeacarpan structure.
Furthermore, the presence of other fouroxyaryl aig®c 158.5, 158.0, 156.3, and 155.5) indicated thabttyaryl
signals atC-3, C-4a, C-9. and C-10a is a derivativisoprenylatedpterocarpan. The placement isgprgroup at
C-4 or C-10 was determined with HMQC and HMBC spedin the HMBC spectrum showed correlations betwee
a proton signal aiy3.12 with two oxyaril abc 155.5 (C-9), and 155.8 (C-10a) unambiguously mlabe isoprenyl
group at C-10. The 1D NOE spectrum, irradiationtgmosignal atdy 5.30 ppm (H-11a)gave increasing proton
signals ady 7.22 (H-1), and 3,47 ppm (H-6a) suggest that @fcis from isoprenylatedpterocarpan structure. From
the above UV, HR-ESI-MS, 1D and 2D NMR data, commbil was identified as (6aR, 11aR)-3,9-dihydroxy-10-
isoprenyl pterocarpan named as phase ollidin [12].

Sandwicensing) was isolated as a yellow solid, and its UV speutexhibited absorption maxinda,a.s (hm) (log
€): 223 (4.60), 285 (3.84), and 287 nm (3.89), stadwed a typical for a pterocarpan. From HR-ESIarsgectra
(m/z 339.1642 [M+H], calcd. for GH,40, 325.1440) indicating thatis methylated from compourid The'H and
13C NMR (see Table 1) spectrum ®fvery similar with compound, but there is one methoxyl groups attached to
the aromatic core from compound 2 that proton digh&,3.81and the carbon signal at 55.9. Thus compounds2
3-O-methyl or 90-methyl phaseollidin. The placement of a methoxgugr in the C-3or C-9 confirmed by the
HMQC and HMBC spectra. The HMBC spectrum showedmetation between the proton signalssgs.81with
carbon oxyaril signal & 155.8. Furthermore, the correlation between arignpabton signals aiy7.02 @, 8.1, H-
7) with oxyaril carbon signal &c 155.8 indicated that the methoxyl group attache@-8. From the above UV,
HR-ESI-MS, 1D and 2D NMR data, compouldvas identified as (6aR, 11aR)-3-hydroxy-9-meth&gyisoprenyl
pterocarpan named as sandwicensin [12].

HO

Figure 1. The significant NOE and HMBC correlationsof 1

Table 1. NMR spectroscopic data of phaseollidin (&pd sandwicensin(2) in CDG

No.C 1,64 (mult, J Hz) 1,6¢ 2,6n (mult, J Hz) 2,6¢

1 7220 84) 1320 7.414 8.4) 1323
2 646(d84;24) 1097 6.581,84;2.4) 109.9
3 - 1580 - 1575
4 630¢,24) 1032 6.44 2.4) 103.1
sa - 1563 - 156.5

3.47 ¢, 10.9) 3.66 (,11.0)
6 4006d109;51) ©03 423¢d 11.0;51) ©66°
6a  3.341) 39.9  3.521) 40.0
6b - 1180 - 119.4
7 6.75¢,80) 1216 7.02(8.1) 1216
8 625(80) 1075 6.4348.1) 1035
9 - 1558 - 158.5
0 - 112 - 1126
10a - 1585 - 158.4
11a 5304, 6.8) 77.9  5.46d 6.8) 78.0
1b - 1120 - 113.3
T 3124, 7.1) 227  331d,7.2) 22.9
2 537(7.2) 1220 526(7.2) 1223
3 - 1319 - 132.3
& 1639 175 1789 17.8
5 153§ 255 1689 25.8
9-0CH, - - 3819 56.0
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Lonchocarpol A 8) was isolated as a yellow solid, and its UV speutexhibited absorption maxinig,as nm (log
€): 236 (3.95), 293 (4.14), and325 sh (3.60) a wipior a flavanone structure. Thd NMR (Table 2) spectrum &
showed three doublet of doublets proton signats; &.33 (1H, ddJ = 12.8, 3.0 Hz, H-2), 3.05 (1H, dd= 17.1,
12.8 Hz, H-3), and 2.80 (1H, dd) = 17.1, 3.0 Hz, H-3) that confirmed for the flavanone skeleton3nThe
presence in the aromatic region of proton signéis pair of doublets)(= 8.4 Hz) atd, 7.33 and 6.89 (each 2H),
assignable to the signals opehydroxyphenyl group at ring B. In the absence ohaatic proton at A ring showed
two isoprenyl groups at C-6 and C-8. The Placenséritvo side chain isoprenyl groups at C-6 and Ca8 be
suggested by HMBQ and HMBC spectra. Based on 1D2AhdNMR data, compoun8 was identified as 6,8-
diisoprenyl naringenin named as lonchocarpol A [13]

Table 2. NMR spectroscopic data of lonchocarpol Ajdn CDCls

No.C 3,54 (mult,J Hz) 3,5¢ HMBC
1 - - -
2 5.33(d 12.8;3.00 786 C-1,C-2,C-6
3.05 @d, 17.1; 12.8)
3 2.80 @d, 17.1; 2.4) 436 C-2.C4
4 - 196.9
4a 102.8
5 159.4
6 107.3
7 162.3
8 106.3
8a 158.0 -
r - 131.2 -
2/6  7.33(, 8.4) 1280 C-2,C-4
3/5 6.89(, 8.4) 1154 C-1,C-4
4 - 156.2 -
1”7 3.35(, 7.4) 220 C-5,C-6,C-7,C-2,C-3
2" 525, 7.7) 121.8 C-47,C-5”
3 - 1347 -
4" 1.83( 179 C-2,C-3,C-5
5" 1.76 (9 258 C-2,C-3,C4
1" 3.31(d,7.1) 21.3 C-7,C-8,C-8a,C-2",C-3"
2" 5.21(t,7.9) 121.7 C-4™,C-5”
3 - 1339 -
4" 1.71(9 178 C-2”,C-3",C-5”
5" 1.60 () 25.6 C-2”,C-3",C-4”
5-OH 12.3§) - C-4a, C-5, C-6

Compound1-3 isolated from the tree bark d.crista-galli were assessed for their antimalarial activity asfain
Plasmodium falciparumThe results are presented in Table 3. Compor8svere evaluated for their antimalarial
properties againsPlasmodium palcifarummshowing their 16, were 1.66, 1.83, and 1.69 pg/mL, respectively
(chloroquine as a positive control, s§C1.02 pg/mL). These antimalarial data suggested ttiea compoundl-3
showed very high activity againBtasmodium palcifarum

Table 3. Antimalarialand DPPH scavenging assay of-3

Antimalarial  DPPH scavenging

Compound \cy (ugiml)  ICs (uM)
Phaseollidin 1.66 209.4
Sandwicensin 1.83 305.6
Lonchocarpol A 1.69 1115.7
Chloroquine 1.02 -
Ascorbic acid - 241.3

On antioxidant activity evaluation against DPPHicatl compound4.-3 exhibited 1G, values of 209.4, 305.6,and
1115.7 uM, respectively (ascorbic acid as a pasitentrol, 1G, 241.3uM). Based on the results of experiments
assay the antioxidant activity of phaseollidingZD9.4 uM) showed very high activity than ascorbic acid aas
positive control ( 1G241.3:M).1t is different with lonchocarpol A( 161115.7uM) showedinactive activity.The
structure-activity relationship of compounds2 against DPPH radical suggested that the presendgdrbxyl
group at C-9 on phaseollidid)(play role to increase activity than the methaydup at C-9 on sandwicensia)(
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