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ABSTRACT

Synthesis of the naturally occurred 3-acetyl sasewsirf2) and 2,7- dibromosandwiceng®)was carried out by
acetylation and bromination reaction, respectiveljre pterocarpan synthesized in this study was mehsir(1)
isolated from stem bark of Erythrina crista galli Their structures were established on the basispeftroscopic
evidence. Compound$-3 were evaluated for their antimalarial propertieganst Plasmodium palcifarum,
showing their 1G, were 1.83, 34.81 and 12.9 ug/mL, respectively.

Keywords: 3-acetyl sandwicensin, 2,7-dibromosandwicensimetydation reaction, bromination reaction,
antimalarial activity.

INTRODUCTION

Malaria remains world one of the most devastatimgn parasitic infection affecting more than 500ion people
and causing about 1-3 million deaths each yearRlgsmodiumis transmitted by anopheline mosquitoues and
undergoes a complex sexual developmental cycledrnsect host. Recently, chloroquine and artemisiave used

as antimalarial drug and show resistance ag&ilasmodiunparasites in Indonesi&rythrina belongs to the family

of LeguminosaendErythrina crista galliL is one species dErythrina. This plant has been shown to produce a
number of pterocarpan and alkaloid compounds thawed activity as anticancer, antioxidant, andraalarial.
Sandwicensin is a mayor compound which has beelatésb from Erythrina crista galland its activity as
antimalarial [2]. In continuation of these chemigaVestigations, we will continue research to sgsthe mayor
compounds that is sandwicensin with acetylation Brmmination method. This paper discusses the tsimic
elucidation of the two compounds synthesized frdm teaction of acetylation and bromination and rthei
antimalarial activity.

EXPERIMENTAL SECTION

Synthesis of pterocarpan derived from sandwiceesimpounds produced from stem barkEofthrina crista galli
was carried out by acetylation and bromination tieac respectively. In the acetylation synthetiaitey 3 mg
sandwicensin compound is added to 0.2 ml of pyeidiith the addition of 0.2 ml of anhydride acetdtewas
cooled to room temperature and poured over crugtedThe separated solid was filtered, washed wdistilled
water, dried and it was crystallized with etherdnaetol to form a 3-acetyl sandwicensin [3]. Bromioatsynthetic
route, in the fume hood, 0.1 g or 0.2 ml of san@wgin compound is added to 2 ml of carbon tetraicldcand 5%
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solution of bromine in carbon tetrachloride is afidizop wise, with shaking, and reflux for 5h urkie bromine
color persist and to form 2,7- dibromosandwicefé]n

Figure-1.Preparation of compound 3-acetyl sandvgicef?),colorless solid :(i) pyridine,anhydride tate,temperature
37°C; (ii) crystallized eter-metanol

®
(ii)

Sandwicensin 2,7-Dibromo sandwicensin

Figure-2. Preparation of compound 2,7-dibromo saceisin (3), yellow solid: (i) CGJ 5% Bp, in CCly;
(ii) reflux 5h, bromine color persist

Sandwicensifl), yellow solid,1H NMR (500 MHz, CDGJ data, see Table-1; UV (MeOHRjnax nm (loge) : 223
(4.60), 285 (3.84), and 287 nm (3.89).HR-ESI-masssa (m/z 339.1642 [M+H] calcd. for G;H,3:0, 325.1440).
3-Acetyl sandwicensii), colourless solid, 1H-NMR (500 MHz,CDgldata, see Table-1;UV (MeOHmax nm
(loge) : 285 (3.90), and 289 nm (4,10).

2,7-Dibromo sandwicengi8) ,yellow solid,1H-NMR (500 MHz, CDGJ data, see Table-1;UV (MeOHh)nax nm
(loge) : 229 (4.13), 286 (3.84), and 289 nm (3.86).

Antimalarial properties ofcompoufeB againstPlasmodium palcifarurwere obtained from the Institute of Tropical
Diseases, Universitas Airlangga, Surabaya, Indandsivitro antimalarial activity againfiasmodium palcifarum
was carried out according to a modified method rafgér and Jensen using RPMI 1640medium with10% eDdns
[5]. The antimalarial activity of three phenolicrapounds and chloroquine (positive control) were sneed in
triplicate. Fresh red blood cells were used asgatiee control. The active compound was dissolveBMSO and
diluted with RPMI 1640 medium to prepare a seriécancentration. Parasitaemia was evaluated aBeby}
Giemsa stain and the average percentage suppresgarasitaemia was calculated by following equrafb, 7]:

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 (I§z) which were determined using linier regressionysis.
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RESULTS AND DISCUSSION

Sandwicensin is a mayor compound produced from $tark Erythrina crista galliL [8]. Sandwicensin l)was
isolated as a yellow solid, and its UV spectrumileixéd absorption maxima,,,{nm) (log €): 223 (4.60), 285
(3.84), and287 nm (3.89) a typical for a pterocargaom HR-ESI-mass spectra (m/z 339.1642 [Mtidhlcd. for
C,1H,30,, 325.1440).ThéH and™*C NMR can be seen in Table 1. There is one methgealips attached to the
aromatic ring from compountithat showed proton signal &3.81 and the carbon signal at 55.9.The placement of
a methoxy group in the C-3or C-9 confirmed by thd®C and HMBC spectra. The HMBC spectrum shows a
correlation between the proton signalégB.81with carbonoxyaril signal & 155.8. Furthermore, the correlation
between aromatic proton signalséaf.02 @, 8.1, H-7)with oxyaril carbon signal & 155.8 indicated that the
methoxyl group attached at C-9.

HO

Figure 3.The significant HMBC correlations of 1

3-Acetyl sandwicensi2) produced from synthesis sandwicensit) (Using acetylation methods. 3-Acetyl
sandwicensin obtained as colourless solid, its P¥ctum exhibited absorption maximaad{nm) (log g): 223
(4.60), 285 (3.84), and287 nm (3.89).

Based orfH-NMR proton spectrum showed four proton signdl,d.46 (1H,d, J= 6.7 Hz); 4.25 (1Ht, J= 10.8
Hz; 3.64 (1H,dd, J= 10.8 Hz); and 3.54 (1Hm)which is typical for pterocarpan structdt¢-NMR spectrum of
compoundl shows two signals of aromatic unit, there areiagfadoublet signal®rtho (J = 8.1 Hz) ab,7.01 dan
6.40 and the presence of three other aromatic praignals with ABX system &t7.54 (1H,d, J= 8.4 Hz); 6.78
(1H, dd, J= 8.4 and 2.4 Hz); and6.68 ppm (144,J = 2.4 Hz). The presence of the methyl grdup.56 at C-3
shows that acetyl bond to sandwicensin skeletorcantbound was identified 3-acetyl sandwicensin.

2,7-Dibromo sandwiceng(B) produced from synthesis sandwicensijuging bromination methods. 2,7-Dibromo
sandwicensin isolated as yellow solid, its UV spett exhibited absorption maxim&,a{nm) (loge): 229 (4.13),
286 (3.84), and 289 nm (3.86). Based"dANMR spectral data of compoun@shows similar pattern of tHel and
13C chemical shifts of NMR with compourli The difference with compoun@lis the addition of two bromide
groups. Two proton singlets &f;7.59(1H, H-1) and 6.25 (1H, H-4) showed the preseot four substituents
attached to the ring A and also shows that theepias of bromide group attached to the C-2. Theegmas of one
proton singlet®y7.31 at H-8 and methoxy group at C-9 showed treabtbmide group in the position at C-7. Based
on 1D NMR data, compourlwas identified 2,7-dibromo sandwicensin.
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Figure 4.Synthesis of pterocarpan derived from sanglicensin

Table 1. NMR spectroscopic data of sandwicensin(13;acetyl sandwicensin (2), and 2,7-dibromo sandvénsin(3) in CDC}

No.H &y (mult, J Hz) &y (mult, J Hz) oy (mult, J Hz)
Sandwicensin (1) 3-Acetyl sandwicensin (2) 2,7-Dibromo sandwicensin (3)
1 7.41(,8.4) 7.544, 8.4) 7599
2 6.58 (ld, 8.4; 2.4) 6.78dd, 8.4; 2.4) -
3 - - -
4 6.44 ¢, 2.4) 6.68¢, 2.4) 6.05¢
4a - - -
6 4.23 ¢, 10.9); 4.25 ¢, 10.8); 4.48 @d;8);
3.66 @d,10.9; 5.1) 3.64 @d,10.8) 3.26 @d,8)
6a 3.521n) 3.54 (M) 3.53 M)
6b - - -
7 7.02 ¢, 8.1) 7.014, 8.1) -
8 6.42 ¢,8.1) 6.404,8.1) 7.319
9 - - -
10
10a - - -
1la 5.46(, 6.8) 5.464,6.7) 5.48(d; 7.4)
11b - - -
r 3.31@ 7.9) 3.26¢,6.4) 3.314;8.6)
2 5.26¢7.2) 5.211 8.3) 5.54§;6.9)
3’ - - -
4 1.78 6 1.74 §) 1.57 ¢
5 1676 1.64 ¢) 1419
9-OCH; 3816 3.78 §) 3.83¢
3-CH; - 1.56 6 -

Compoundl isolated from the stem bark @&.crista-galli and synthesis compourt3 was assessed for their
antimalarial activity againsgPlasmodium falciparumThe results are presentedTiable-3.Compoundsl-3 were
evaluated for their antimalarial properties agaffiasmodium palcifarumshowing their 1G, were 1.83, 34.81, and
12.9 pg/mL, respectively (chloroquine as a positigatrol, 1G,1.02 pg/mL). These antimalarial data suggested that
the compound.-3 showed activity again®tlasmodium palcifarum
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Table 2.*C-NMR spectroscopic data of sandwicensin(1), and &etyl sandwicensin(2) in CDGI

No.C d b
) (Sandwicensin) (3-Acetyl sandwicensirt)
1 132.3 132,2
2 109.9 110.6
3 157.5 158.4
4 10:.1 1031
4a 156.5 156.4
6 66.4 66.6
6a 39.9 40.0
6b 119.4 119.0
7 122.3 122.2
8 103.5 103.0
9 155.8 156.3
10 112.6 111.2
10¢ 15€5 15€.6
11e 780 77.€
11k 1123 1134
1 22.9 22.8
2’ 121.6 121.7
3 132.2 132.0
4 17.4 18.4
5 25.8 26.3
9-OCH; 55.9 56.0
3-CH; - 21.3

Table 3. Antimalarial and DPPH scavenging assay df-3

Compound Antimalarial
Sandwicensi 183
3-Acetyl sandwicensin 34.81
2,7-Dibromo sandwicensin 12.9
Chloroquint 1.0z

CONCLUSION

In summary, 3-Acetyl sandwiceng®) and 2,7-dibromo sandwicen§dcan be performed by acetylation and
bromination of sandwicensin. Evaluation for theitiaalarial properties againBlasmodium palcifarumshowing
their 1G5, were 34.81, and 12.9 pg/mL which activities asedothan sandwicensin with 4gof 1.83.
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