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ABSTRACT

Fatty acid derivatives, (Z)-2-hydroxy-3-(octadee®syloxy) propanoic acidl] and Hexadecanoic acid-2,3-
dihydroxy propyl ester2) were isolated from the seeds of Annona squan@s@poundl is novel and isolated for
the first time from a plant source aradis reported for the first time from A. squamosam@oundsl & 2 were
evaluated for cytotoxic activity in vitro againsirhan cancer cell lineA549, ACHN, HELA, PC-3, B-16, HT-29,
and MCF-7). Compoundl showed potential cytotoxicity against HELA {(5.45ug/ml) and MCF-7 (&
4.66p9/ml) cell lines where &showed potential cytotoxicity against HELA £€.16ug/ml) cell lines.
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INTRODUCTION

Annonaceae is a large family of tropical and sylital trees and shrubs, comprising 130 genera bodt&2300
species [1-2]Many natural products, including alkaloids [3-8htkauranes [7-8], flavonoids [9-10], annonaceous
acetogenins [2] and cyclopeptides [11], have besmtaied from annonaceous plants. These productaesho
cytotoxicity [2,12], antimalarial [2,3], pesticid§®,13], antiplatelet [9], anti-inflammatory [7-84nd vasorelaxant
activities [14].Annona squamosaommonly known as the custard apple, is a well-kmedible fruit and native of
West Indies. The plant has been naturalized throutgindia in plains as well as on hills [14]. Itsesls exhibit
insecticidal and abortifacient properties [1B].squamosaonsists of a variety of compounids., fatty acids [16],
acetogenins [17] amino acids [18], kaurenes [1@},oéds [20]etc In the present work, we report the isolation and
identification of a novel fatty acid derivatiieand a rare compourifrom the seeds o&. squamosaCompound?
[21,22] was isolated for the first time frafn squamosaeeds. Both structures were confirmed by spectpysco

EXPERIMENTAL SECTION

2.1. Plant material

The seeds 0A. squamosavere collected from Ranga Reddy District of AndRradesh, India during October, 2011
and were identified by Prof. V.S. Raju of Kakatiymiversity, Warangal, Andhra Pradesh, India. A \Jwerc
specimen (CRC-AS-002) was deposited in the CIMABdaech Center, Hyderabad.
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2.2. Extraction and Isolation

Fresh seeds &A. squamos#250g) were pulverized and macerated in hexanessblat room temperature for 48h.
Later, the solvent was filtered and evaporatededticed pressures to obtain pale yellow crude (2Dgg. crude
extract was directly subjected to column chromatphy over silica gel (100-200 mesh) and eluted esgigely
with solvents hexane and mixtures of ethylacet&Ac) in hexane. Later fractions collected in thexane
yielded compound. (6g, TLC 95:5 Hexane:EtOAc, rf:0.47). Fractiondlecxted using hexane:EtOAc (80:20) have
afforded compoun@ (90mg, TLC 1:1 Hexane:EtOAc, Rf 0.46).

2.3. Cytotoxicity by MTT Assay

A549 (Lung cancer), ACHN (renal cancer cell), HE(&ervical cancer), B-16 (mouse melanoma), HT-29ofto
cancer), prostate cancer (PC-3), and MCF-7 (Breaster) cell lines were obtained from National eerfior Cell
science (NCCS), Pune, India. DMEM (Dulbeccos MadifiEagle Medium), MTT [3-(4, 5-dimethylthiazol-21yl
2,5-diphenyl tetrazolium bromide], Trypsin, EDTA regourchased from Sigma Chemicals Co. (st.Louis) NF@tal
bovine serum were purchased from Arrow labs, 96l fl& bottom tissue culture plates were purcliaf®m
Tarson. A549 (Lung cancer), ACHN (renal cancer)célELA (cervical cancer), B-16 (mouse melanoma)-29
(colon cancer), prostate cancer (PC-3), and MCBfégst cancer) cell lines grown as adherent in DMfaktia.
Supplemented with 10% fetal bovine serum, 100 pgeniicillin, 200 pg/ml streptomycin, 2 mM L-glutamei, and
culture was maintained in a humidified atmospheith B%CO2. Stock solution of 10mg/ml stock solution
DMSO, from the above stock various dilutions waslenaith sterile water to get required concentration

2.3.1.Cytotoxicity evaluation

Toxicity of test compound in cells was determingdl' T assay based on mitochondrial reduction ofoyelMTT
tetrazolium dye to a highly colored blue formazanduct. 1x10 Cells (counted by Trypan blue exclusion dye
method) in 96- well plates were incubated with coompds with series of concentrations tested forr8ah37C in
DMEM/MEM with 10% FBS medium. Then the above medis replaced with 90ul of fresh serum free meddh an
10 pl of MTT reagent (5mg/ml) and plates were irated at 37C for 4h, there after the above media was replaced
with 200pl of DMSO and incubated at °87 for 10min.The absorbance at 570nm was measureda on
spectrophotometer (spectra max, Molecular devitesh0 values were determined from plot: % inhilsitiGrom
control) versus concentration.

RESULTS AND DISCUSSION

Compoundi, [a]®p -15.7499 (c=0.25, chloroform), ESI-MS m/z 371"fMwas isolated as a colorless oil from n-
hexane. Its molecular formula was established all:g0s by spectroscopy coupled with mass data. It shouRed |
absorptions\(n.,) at 3466, 3007, 2918, 1739, 1647, 1464 and 1118rewealing the presence of OH, CH stretch of
alkene, aliphatic CH stretch, carbonyl of esterboayl of acid, C=C stretch and C-O stretch of e&iactionalities

in the molecule. 300 MHZH-NMR spectrum ofl, measured in CDg[Table 1) displayed one terminal methyl
signal atd 0.85 ppm (H18), two alkene protonsd®.35 ppm (H9&10; J=5.41) icis- geometry, one CH resonance
(attached to OH) ad 5.28 ppm (H3, one CH; triplet (attached to OH) ab 4.29 ppm (H3, two CH, multiplets
(adjacent to unsaturation) at2.01 ppm(H8&11), one CH multiplet (adjacent to carbonyl) a2.31 ppm(H2), one
CH2 triplet atd1.63 ppm (H3), ten CHmultiplets, in a bunch suggesting that they weesent in closely matching
environment, ad1.28 ppm (H4-7 & 12-17). ThEC NMR (Table 1) ofl coupled with DEPT spectrum displayed
the coexistence of fifteen methylene groups, timethine groups, two quaternary carbons as carlgnoylps and
one methyl group. IP’C-NMR, two quaternary carbons resonatedd73.71 and 173.26 ppm was attributed to
ester linked carbonyl (C1) and acid carbonyl '{Gdoieties respectively. Presence of two signals at130.40 &
130.09 ppm were attributed to alkene carbons (C9&L@gesting the presence of single unsaturatiame. darbon
signals appeared ab 69.27 (C2 and & 62.49 ppm (C3 suggested that these were attached to Oxygen
functionality. Fourteen Chlsignals resonated betweé23.08 and 34.58 ppm suggested that all of them vmeae
chain with minor difference of environment. TernlindH; signal was resonated af 14.50 ppm (C-16).
Interpretation of 2D NMR experimentH-'H COSY,*H-*C HSQC and HMBC) with 1D NMR support reveated
has a oleic acid () unit, in which a double bond is present at C9&QiBition, and it is esterified to a three
carbon alcohol, glyceric acid. The two signal®dt29 and 5.28 ppm were confirmed as &342' of the glyceric
acid moiety due to the correlations observed in €@SHMBC experiment. In HMBC (Fig 1), the long ramg
correlations observed between C1 and H3, H3 were crucial and hence, confirmed the attachment suggested for
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compound 1. All the 1D and 2D NMR data along with IR and masgerimental data showed that the compolind
to be (2)-(-)-2-hydroxy-3-(oleoyloxy) propanoic ddiFig 1).

Figure-1: Structures of (2)-2-hydroxy-3-(oleoyloxy)propanoic acid 1, Hexadecanoic acid-2, 3-dihydroxgropyl ester 2
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Tablel: 300 MHz NMR data for Compound 1 taken in CCCI3

Carbon Position | dH values | dC values M?g'ggﬁlty
1 -- 173.71 -C-
2 2.31 (m) 34.42 CH2
3 1.63 (1) 25.25 CH2
4 1.28(m) 29.51 CH2
5 1.28(m) 29.72 CH2
6 1.28(m) 29.92 CH2
7 1.28(m) 30.16 CH2
8 2.01 (m) 27.61 CH2
9 5.35 () 130.40 CH
10 5.35 (1) 130.09 CH
11 2.01 (m) 27.56 CH2
12 1.28(m) 30.09 CH2
13 1.28(m) 29.87 CH2
14 1.28(m) 29.67 CH2
15 1.28(m) 29.57 CH2
16 1.28(m) 32.30 CH2
17 1.28(m) 23.08 CH2
18 0.85 (1) 14.50 CH3
1 -- 173.26 -C-
2 5.28 (m 69.27 CH
3 4.29 (1) 62.49 CH2

Compound?, ESI-MS (m/z 331 (M), white amorphous powder &0, UV (Amax, MeOH) 201 nm, IRV, at
3308, 3254, 2956, 1730, and 1180 citH NMR (300 MHz, CDC})): 5 4.21(md), 3.91(md), 3.66 (mdd), 2.36 (m),
2.34 (m), 2.31 (m), 1.61 (t), 1.24(m), 0.87 {f{C NMR (300 MHz, CDGJ): 5174.78 (C-1), 34.56 (C-2), 25.31(C-
3), 29.53(C-4), 30.08 (C-5), 34.56 (C-6), 32.327)C32.32 (C-8), 32.32 (C-9), 29.85(C-10), 29.751(), 29.64
(C-12), 30.00 (C-13), 34.56 (C-14), 23.08 (C-1%),51 (C-16), 70.67 (CR 65.55 (C-1), 63.75 (C-3.
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3.1. Cytotoxic activities

The fatty acid derivatived & 2 were tested for their cytotoxic activity againstfetent cancer cell lines, A549
(Lung cancer), ACHN (renal cancer cell), HELA (deal cancer), B-16 (mouse melanoma), HT-29 (colancer),
prostate cancer (PC-3), and MCF-7 (Breast cancegetermined by MTT assay (Table 2). Compodrshowed
potential cytotoxicity against HELA (l§g 5.45ug/ml) and MCF-7 (1§4.66pg/ml) human cancer cell lines where as

2 showed potential cytotoxicity against HELA ¢¢9.16ug/ml).

Table2: Cytotoxicity of compound 1 and 2 (values ijug/ml)

Human cancer | COMPOUND 1 | COMPOUND 2 | DOXORUBICIN
Cell lines 1Cso 1Cso 1C 5o
A549 36.31+0.8¢ 29.07+1.0: 1.12+0.0¢
ACHN 15.41+1.39 12.99+0.61 1.47+0.04
HELA 5.45+0.27 9.16+1.06 2.95+0.18
B-16 18.77+0.89 24.54+0.57 1.63+1.09
HT-29 12.98+1.97 22.93+1.38 0.99+0.27
PC-3 17.78%0.¢ 34.95+£1.2¢ 1.20+0.4¢
MCF-7 4.66+0.€ 12.05+2.0¢ 3.39+0.9¢
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