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ABSTRACT

The aim of the present work is to synthesize tww aatimony compounds containing Methotrexate (MBX)a
ligand, in the mole ratio 1:1 and 1:2. Antimony quexes were characterized by FTIR, UV, CHNS analysitomic

Absorption and conductivity measurements.

The biological activity of MTX, SbCI3 and the twoew compounds was evaluated against Hela and

Rhabdomyosarcoma (RD) cell lines. The four compsunere effective, while compound (2) gave the bwgsbition.
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INTRODUCTION

Antimony comes from the Greek 'anti' and monosictvimeans a metal not found alone. It has been kreimce
ancient times”. It forms trivalent organic derivatives like R3SH2$bX and RSbX2 (where R is an organic group and X

is a negative atom or group)

Antimony was used in the Babylonian era for medpeaposes (therapeutic) and some cosmetics addastase
of it was eyelinef’. Women of ancient Egypt used stibic stone, antimsuifide (Sb2S3) to darken their eyes, and treat

bacterial infections of the ey&%

Antimony (Ill) complexes have recently receivedasiderable attention, as they have been showxhibie
antitumor propertie§!. In particular, antimony (Ill) complexes with amjraycarboxy ligands or organoantimony (lI1)

derivatives have shown a significant antitumoraiti® .

The antimony drugs are still the most effectivatneent for a number of diseases. The reduction drtatity
from 95% to less than 5% in the case of Kala-agadue to antimony therag§. A series of antimony (Ill) halide
complexes of thione or thiolate ligands with cotesis selective antiproliferative activity againsinhan cervix carcinoma

(HeLa) cells were describéd.

HelLa Cells: are the most widely used cancer cell lines inweld. These cells were taken from a lady called
Henrietta Lacks from her cancerous cervical tumot951 which today is known as the Hela cells. €hgere the very

first cell lines to survive outside the human badiy grow*%.

Rhabdomyosarcoma (RMS):is a malignancy that arises from skeletal musoéeyrsors. It is the most common
type of soft tissue sarcoma in children and adeletscless than 2A@ars old. There are two major subtypes of RMS,

embryonal and alveolar, which differ markedly ieithoutcome$'.
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Embryonal RMS usually presents in children less th@years old and has a 5-year survival of close to.78%

Methotrexate: C20H22N805 2-[4-[(2, 4-diaminopteridin -6-ylmethyl) methylan@h benzoylamido]

pentanedioic acid™?.
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Methotrexate is a folate antagonist first develofiedhe treatment of malignanci&d , it is commonly used for

N
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the treatment of certain cancers including leukeniladgkin's disease, head and neck cancers. Ire thiegsses,
methotrexate is used in very large doses so thateitferes with the reproduction of the cancetscét is used in much
smaller doses for the treatment of rheumatoid #ighCrohn’s disease and psoriaSi It is subsequently, used in non

neoplastic diseases as an anti-inflammatory anchmunosuppressive dritj’.

EXPERIMENTAL

Materials and Instruments

SbhCI3 was supplied from BDH, purity 99 %; MTX waspglied from China, purity 98 %. The melting points
were measured using (Stuart Scientific Co. LTD mglipoint-SMP1).C.H.N.S (Euro EA 3000) was used to find the
percentages of the components of the prepared easgl Atomic Absorption Flame Spectrophotometerv W& 350

was used to find the percentage of the antimonlyérprepared complexes.

FT-IR spectra were recorded using FT-IR 8000 Shimaih the range of (4000-200) ¢msamples were
measured as (Csl disc). Shimadzu (UV-Vis)-160 speafas used to record spectra of complexes. AlsgaHReader-

ASYS-Austria was used in the biological activityagation.

PREPARATION OF THE COMPLEXES
Antimony Complex [SbL] 1:1 Mole Ratio

In a round bottom flask (1.0 gm, 0.004 mole) ofimony(IIl) chloride dissolved in 5 ml of absoluthanol was
added drop wise to (2.0 gm, 0.004 mole) of the ote¢xate dissolved in 15 ml of absolute ethanole Tixture was
heated to 30-35C with stirring for 3hrs. The resulting precipitatas filtered, washed with absolute ethanol, arehth
dried by using an oven at 50°C for 1h. The produas an orange powder, m. p. 170-2Z2Yield 72 %.

Interaction Equation: SbCk+ MTX ——  » MTX Shgl
Antimony Complex [SbL] 1:2 Mole Ratio

The same procedure was used, except the molewatiql:2) Sb: MTX. The product was an orange paowtep.
173-174°C. Yield 54 %.

Interaction Equation: SbCk+ 2 MTX —— »  MTX Sb¢t MTX

Index Copernicus Value: 3.0 — Articles can be semd editor.bestjournals@gmail.com




Synthesis and Evaluation of Biological Activity ofNew Antimony Compounds with Methotrexate 69

It seems that the reaction is going towards 1:lermtio.

Table 1: The Structure and Physical Properties of Gmpound 1 and 2

M.P. Mole | Yield
Comp. | Structure °c Color Ratio | %
1 ‘(ji 42_< 170-172 | orange | 1:1 72
CI—Sb
cl
2 ‘<j/>7 42_< 173-174 | orange | 1:2 54
CI—Sb
i\u H,
0

Cytotoxicity Assay

Four stock solutions were prepared from complexdmplex 2, SbCI3 and MTX. Each stock was made by
dissolving 0.002 g of the powder of each compoundell as a control negative, and sterilized hydilon using 0.22 pm
Millipore filter, and then used in the cytotoxic say to evaluate their biological activity againseldd and

Rhabdomyosarcoma cell lines.

A set of 6 concentrations (10, 8, 6, 4, 2 angdgiml) was prepared for each compound, the cell®weeded at
10* cells per well and the exposure time of the assay 48 hrsOptical density of each well was measured by using

ELISA reader at a transmitting wave length on (&#0.

RESULTS AND DISCUSSIONS

Characterization
The prepared compounds were characterized by Hosvfog techniques
FTIR

The prepared compounds were characterized by The technique; the results showed the appearancewf

peaks and disappearance of others found in thiénstamaterials, these frequencies are listed ind &).

Peaks appeared at 416 and 406 cane attributed to Sb-O bond which is not pregetite basic materials, some
peaks shifted to higher frequencies, this is awnlende of coordination correlation between Sb andc€brding to the
HSAB theory".

uv

Also the compounds were characterized by UV spphtstometry, the results showed electronic transitiof the
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type Charge Transferee (LMCT) at 272 nm assignébed,, () — o, LMCT transition which also a characteristic
for similar complexes

CHNS Analysis

Elemental Analysis was performed for compoundsid 2. The listed results in Table (3), confirm thieasic
chemical structure, and reveal a good agreemehttivit calculated percentages. The percent deviafitine observed /

calculated was found to be complied with the adeuaaalysis.

Table 2: The Most Diagnostic FTIR Bands of the Ligad and its Metal Complexes in (crit)

Bampd' MTX] [MTX SbCl4 1:1 | [MTX SbCl4 1:2
v (O-H) 3564, 3529 3564, 3529 3564, 3535
v (N-H) 3479, 3307 3450, 3299 3417, 3313
of NH,
v (N-H) 3348 3346 3346
of amide
v (C-H) arom. | 3265, 3203, 3168 3265, 3203, 31p3 6533203, 3163
v (C-H) aliph. | 2389,2343,2129 2389, 2343, 2129 2589, 2343, 2129
v (C=N) 1544, 1506 1544, 1506 1544, 1506
v (CN) 1367 1367 1367
v (C=0) 1672 1724 1718
of amide
v (C=0)
Y ok 1639, 1604 1639, 1604 1639, 1604
V(Sb-Cl) | oo 335 331
v (C=C) 1445, 1404 1445, 1402 1446, 1404
v (C-0) 1274, 1209 1274, 1205 1251, 1207
v (C-H)
Y 2636 2636 2636
V(Sb-0) | e 416 406

The differences in the values between the two camgs is due to the presence of very little amodint1dX

with compound (2)

Atomic Absorption: was performed for complexes 1 and 2. The listedlt®$n Table (3), confirm their basic

chemical structure.

Table 3: Some Physical and Analytical Data of the Atimony
Complexes with Methotrexate Ligand (L1)

Compound Formula | Yield M. P M. Wit % Elemental analysis / Found (Calc.) 0/Fo Megal
Color % °C | G.Mol" c H N S (é’:E )
C20H22N805SbCI3 36.1 3.3 16.1 | ----—-—--- 17.6
Orange 72 | 170-172| 682 (35.2) (3.2) (16.4) (17.8)
C20H22N805SbCI3 36.2 34 16.5 17.5
Orange 54 | 173-174| 682 (42.2) (3.8) (19.7) | 7T (10.7)

The found values of CHNS analysis confirm thatgheduct is (1:1) not (1:2) compared with the resobtained
in 1:1 mole ratio reaction. The suggested molecialanula, Table (4) was supported by spectroscepidies and molar

conductivity measurements.
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Table 4: Molecular Formula and Nomenclatures of Antmony Complexes with Ligand (MTX)

Molecular Formula Nomenculture
C20H22N805ShCI3 Antimony(lll) methotrexat
C20H22N805ShCI3 Antimony(lll) methotrexat

D

D

Conductivity Measurement

Conductivity measurements were obtained using TRANC3020 Instruments. These measurements were
obtained in DMSO solvent as (30) concentration at 25C. The values were (35.3 and 36.5 ps) for compauadd 2

respectively.
Biological Activity Evaluation

The results showed that all these compounds atdyhéffective in inhibition of tumor cell type (Heland RD).
Results are presented in Tables (5) and (6). Tgiteelst values for inhibition were 68.6, 65, 59.6 &86b for complex 1, 2,
SbhCI3 and MTX respectively on the HelLa cell linedar0.6, 73.3, 68 and 58% for the same complexdsstarting
materials on the RD cell lin€omparing the results of the new compounds (12andth the starting materials (SbCI3 and
MTX), it is very obvious that they are higher iretheffectiveness due to the synergestic effe@fvith MTX since they

are themselves were effective against cafier
CYTOTOXIC EFFECT OF THE NEW COMPLEXES, SBCL3 AND MT X ON HELA CELL LINE

When the cancer cell line (Hela) was treated whth two starting materials and the new complexes,résults
showed significant effects for all of these compasnin all the concentrations used compared wighctbntrol negative
which contains only cell line and the culture medide toxic effect varied between the tested sasnpleowing a

significant cytotoxic effect started frob® ug/ml to 1pg/ml concentrations

The cytotoxic study was done on Hela cell lines§age number 23) isolated from human as an aggeessi
cervical adenocarcinoma, exposure time was 487THre inhibition rate percent (I.R. %) was calcutatand the results

varied among starting materials and the new congsles shown in Table (5). Figure (1 and 2)

The results showed the cytotoxicity effect of thesenpounds in all concentrations and the highest
inhibition rate (68.6%) recorded with the high centation (1Qg/ml) comparable to control negativéa

decrease in inhibition rat€33% and 16%happened in the lower concentrations (2 and Aml), respectively

The cytotoxic effect of complek on Hela cell line, Figure (1 and 2) show that liigh concentration (1Qg
/ml) gave a significant high inhibition rate (68.5%n cells, while the low concentration (g /ml) gave the low inhibition
rate (39.6%).

The higher the inhibition rate of the complexeslig to the synergistic effect produced from therdmation
of Sb with MTX; the effectiveness of both antimceayd MTX are overlapping, resulting a strengtherahgio-inhibition

of the starting materials. The results are coneéiotn dependent.
The inhibition rate follows the order:

Compound 1> 2 > SbCI3> MTX, e.g. I.R.% increased by 12-15% in case of M{20 pg /ml) due to the

coordination with Sb.
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Table 5: Initial Cytotoxic Effect on HelLa cell Line of Compounds 1, 2, SbCI3
And MTX by MTT Assay Method in Time of Exposure 48hrs

10 0.094 68.6 314
1 8 0.108 64 36
6 0.10 63.6 36.4
4 0.141 53 47
2 0.149 50.3 49.7
1 0.181 39.6 60.4
10 0.105 65 35
2 8 0.110 63.3 36.7
6 0.121 59.6 40.4
4 0.129 57 43
2 0.152 49.3 50.7
1 0.177 41 59
10 0.121 59.6 40.4
8 0.129 57 43
ShCB 6 0.135 55 45
4 0.156 48 52
2 0.201 33 77
1 0.252 16 84
10 0.141 53 47
8 0.150 50 50
MTX 6 0.156 48 52
4 0.165 45 55
2 0.192 36 64
1 0.229 23.6 76.4

= 1.R.%

Control

Compound

Figure 1: Over All Block Diagram of Cytotoxic Effect of Compound 1, 2 and the
Starting Materials on Hela cell Line

80
70
v ’"‘&ﬁ\._ss\ﬁwo\‘
50 53
I.LR.% 40 \
30 \ ——|.R.%
20 \
10 \
. | | | N\
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Figure 2: Over all Cytotoxic Effect of Compound 1,2 and the
Starting Materials on Hela cell Line
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CYTOTOXIC EFFECT OF THE NEW COMPLEXES, SBCL3 AND MT X ON RD CELL LINE

The results in Table (6) and Figures (3 and 4wslibthe inhibition rate percent in 48 hrs expogime for each
cytotoxic effective concentration. The results expéd the cytotoxic effect of the complexes 1, & He starting materials
ShCI3 and MTX on RD cell line (passage 45), rewedlfet the high concentration (L@/ml) gave the higher inhibition
rates of cells (70.6, 73.3, 68 and 58 %) respdgtive

The cytotoxic effect of complex 2 gave the highahibition rates (73.3%) at the high concentratjbé pg/ml) .
SbCI3 showed high inhibition rate (68%) at the @mication (1Qg/ml) and decreased as the concentration decréased
The Methotrexate compound also showed higher itibibirate (58%) at the concentration f@ml) and a lower
inhibition rate (31%) at the concentration (@/ml) during 48 hrs of exposure, due to proliferatidevelop during low

concentration.

The cytotoxic effect of reduced progressively framncentrations (8, 6, 4, 2 and uf /ml) respectively

Unexpected reduction of the inhibition rates (24&t)the complex 1 is seen in the concentratiopnd Iml).

An explanation for this attitude, that in the amllture experiment, it was important to be awdrgrowth state of

the cell culture, as well as the quantitative cbmastic of cell lines™.,

The inhibition differences in Hela and RD celldiresponding to different treatment might indiGafgesence or
absence of cellular receptor in both types of tis#h. Moreover the metabolic pathways to each tneat differed in
response from one cell line to anotHér*. Also the differences are due to the differencevben the two cell line types

Table 6: Initial Cytotoxic Effect on RD Cell Line of Compounds
1, 2, SbCI3 and MTX by MTT Assay Method in Time ofExposure 48 hrs

Compound Conﬁsztlon Mean | (I.R. %) | Viability %
10 0.088 70.6 29.4
8 0.099 67 33

1 6 0.120 60 40
4 0.123 59 41
2 0.138 54 46
1 0.228 24 76
10 0.080 73.3 26.7
8 0.081 73 27
6 0.096 68 32
2 4 0.099 67 33

2 0.114 62 38
1 0.18 40 60
10 0.096 68 32
8 0.099 67 33

ShCI3 6 0.114 62 38
4 0.126 58 42
2 0.147 51 49
1 0.159 47 53
10 0.126 58 42
8 0.135 55 45
6 0.138 54 46

MTX 4 0.153 49 51
2 0.174 42 58
1 0.207 31 69
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T = 1.R.%

SbCi3 LLR.%

Compound MTX

Cantrol

Figure 3: Over All Block Diagram of Cytotoxic Effect of Compound
1, 2 and the Starting Materials on RD Cell Line
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Figure 4: Over all Cytotoxic Effect of Compound
1, 2 and the Starting Materials on RD Cell Line
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