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Abstract

The synthesis of cefotaxime complexes was carried out through multi steps, the first one included the
reaction of tolidine as spacer with chloroacetyle chloride to obtain the bridge compound, the second
step contain the cefotaxime reaction with the resulted compound, while the third step established by the
addition reaction of carbondisulfide to step two compound fo form the dithiocarbamate, the complexes
formation with divalent Ni, Pd and tetravalent Pt ions. The prepared compounds was characterized by
FT-IR, UV-Vis and NMR spectroscopies, the physical properties ( Solubility and Melting point), the
kinetic study carried out by HPLC technique and biological activity examined, the spectral studies
suggested the geometry around the metal ions are square planer.
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Introduction

Cefotaxime may be a third-generation cephalosporin anti-microbia .Like other third-generation
cephalosporins, cefotaxime need. An expansive range about movement against Gram-positive
Furthermore. Gram-negative microscopic organisms’. Those soundness of the p-lactamases. Expands
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the movement from claiming cefotaxime against Overall. Safe Gram-negative organic entities®>.
Cefotaxime may be utilized. To treat infections of the respiratory tract, skin, bones, joints*. Urogenital
system, meningitis and septicemia. Cefotaxime may be. Dynamic against penicillin-safe strains from
claiming streptococcus. Pneumoniae What's more need humble action against those anaerobic.
Microscopic organisms bacteroides fragilis. Cefotaxime, like different b-lactam. Antibiotics®®, pieces
those division about microscopic organisms (counting. Cyanobacteria), the division about cyanelles
(the photosynthetic. Organelles of the glaucophytes) and the division of chloroplasts. To bryophytes®.
The metal complexes with dithiocarbamate as macrocyclic complexes can be use the DTC as receptor
to accommodate species in their gaps, considerably of the type of spacers'®. Dithiocarbamate
complexes with a variety of cavities can be achieved; these DTC macrocyclic complexes receptors
have the ability to bind various cationic, anionic, ion-pair recognition and neutral bidentate guest's
species™ ™.
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Experimental Section

Reagents were purchased from Fluka and BDH Chemical Company. IR spectra were recorded as KBr
discs using a Shimadzu 8300 FTIR spectrophotometer in range (4000-400) cm-1. Electronic spectra of
the prepared compounds were measured in the region (200-800) nm for 10-3 M solution in DMSO at
25 °C using Shimadzu 160 spectrophotometer, with 1.000 £ 0.001 cm matched quartz cell. The NMR
spectroscopy recorded in [JEOL- JNM-ES-400] using DMSO-d® solvent. HPLC examined using
Scimadzu LC-2010AHT —Japan, A=254 nm, mobile phase 20% acetonitrile and 80% methanol, with

flow rate ImL/min.

The preparation of precursor 1

In the round bottomed flask 100mL in size, putted 1gm of tolidine dissolved in 20mL dichloromethane
(DCM) as a solvent, the choroacytylchoride 0.94 mL was added dropwise. The mixture let to stirring
for half an hour. Then refluxed for two hours, gradually to become brown color. The solvent released
under vacuum with rotary evaporator the brownish red precipitate obtained with 1.17gm (yield 68%) .
mp= 314°C.

The preparation of cefotaxime derivative with precursor 1

0.5 gm of precursor no. 1 (tolidine with chloroacytylchloride) was putted in 100mL in round flask then
dissolved in 20mL dichloromethane (DCM) with stirring for half an hour without heated , 1.246gm of
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cefotaxime was added with continuous stirring for one hour on heating source at 400C , the color of

solution was changed to became pale yellow color . yield (87.5%) 0.983 gm, m.p = 294°C.

The synthesis of L*

In the round bottomed flask 100 mL in size, putted 0.25gm of( tolidine with choroayctylchoride
with cefotaxime dissolved in 25mL in dichloromethane (1M) then adding 0.044 g from KOH dissolved
in 5mL methanol with ice water bath for Reaction and let the solution for stirring, then adding the CS,
0.2 mL , let the solution for stirring for two hours. The color of the solution was changed gradually to
become very pale yellow, the solvent released under vacuum with rotary evaporator weight is 0.204
yield (74.72%) m.p= 310 °C .

The synthesis of complexes

Pt" complex with L

The Pt complex was carried out via the dissolving (0.25 g, 0.00018 mol.) from the ligand in
25mL of absolute methanol with stirring in round bottomed flask tell completely dissolve. In the other
dropper funnel dissolved (0.12 g, 0.00036 mol.) from PtCl, in 10 mL methanol. Was added as
dropwise with stirring let the mixture stirred and refluxed for two hours. The colour of solution was
changed to yellow and the precipitate was obtained, filtered the solution, washed and recrystallized

with n-hexane and toluene to form a deep yellow precipitate 0.12 g, yield 55 % mp ( 215 °C).

Pd" complex with L*

The solution of 0.097g , 0.00028moL of PdCI, in 10 ml of HCI and 10 ml of D.W was dissolved in
dropper funnel, then added to the ligand solution as dropwise after that the mixture stirred and refluxed
for two hours, through this process the colour of solution was changed to the dark yello colour and the
precipitate was formed , then recrystallized with n-hexane and toluene, gave yield 71% (0.69g) m.p=
570 °C.

Ni"' complex with L*

The divalent nickel (I1) chloride complex prepared by putted (0.085g , 0.00036 moL.) from L1
dissolved in the 25mL of absolute methanol with stirring in two neck round bottomed flask . the
solution of (0.085g, 0.00036 mol) of NiCl, in 10 ml HCI and 10 ml D.W was dropper funnel, then
added to the ligand solutions dropwise, after that the mixture stirred and refluxed for two hours,
through this process the colour was changed to pale brown colour and precipitate was formed, the
result coumpound filtered and dryed, then recrystallized with n-hexane, gave yield 70%(0.89 g), m,p=
820°C.
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Results and discussion
Synthesis of ligand L'

The reaction carried out through the addition of chloroacetylchloride to the tolidine in presence
chloroform as solvent and refluxed the precursor was formed and collected as fine powder the synthesis
route was summarized in Scheme 1

CH3O

( CHCI,
H2N O O NH2 refluxe HN

Scheme 1 synthesis rout of compound 1

The cefotaxime was added to the prepared compound to obtain the cefotaxime derivative the reaction
step shows in Scheme 2

7,7-((22,2'Z)-2,2'1(2,2'«((((3,3-dimethyl-[ 1, 1'-biphenyl]-4,4'-diyl)bis(azanediyl))bis(2-oxoethane-2, 1-
diyl))bis(azanediyl))bis(thiazole-4,2-diyl))bis(2-(methoxyimino)acetyl))bis(azanediyl))bis(3-(acetoxymethyl)-8-0xo-5-thia-1-
azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid)

Scheme 2 preparation of cefotaxime derivative

The synthesis of the ligand L1 take places via the reaction between the cefotaxime derivative and
carbon disulfide in presence potassium hydroxide the synthesis summarized in Scheme 3.
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potassium (((3,3'-dimethyl-[1,1'-biphenyl]-4,4'-diyl)bis(azanediyl))bis(2-oxoethane-2,1-diyl))bis((4-((Z)-2-((3-(acetoxymethyl)-2-carboxy-
8-0x0-5-thia-1-azabicyclo[4.2.0]oct-2-en-7-yl)amino)-1-(methoxyimino)-2-oxoethyl)thiazol-2-yl)carbamodithioate)

Scheme 3 synthesis rout of ligand L*

The metal complexes of Pt™ , Pd*?, Ni*? ions was obtained through the reaction of ligand with metal
salts in methanol Scheme 4. Illustrate the formation of complexes
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M= Pt, Pd, Ni

Scheme 4 synthesis rout of complexes

'HNMR spectra

'HNMRspectra for compound 1

The HNMR spectrum of compound(1) in DMSO-d®, Fig.1 shows the signal at (5= 10.8) assigned to the
OH proton, the signals at(6=9.8)(9.6ppm) can be attributed to the NH-C=0O and NH protons, the
benzene ring protons appears at the range between(6= 6.8-7.9ppm) the signal at (6= 5.75, 5.60 ,4.65,
4.40 ppm) attributed to the protons if the B-lactam ring, the protons of carbon neighboring to the
oxygen atom appears at (6= 4.10 ppm), the chemical shift at (6= 3.85) attributed to the methyl group
attached to the O=N while the methyl group attached to the esteric group appears at (6= 2.00 ppm).
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BCNMR spectrum for compound 1

The CNMR spectrum of compound 1 In DMSO-d®, Fig. 2 shows the signal at (= 171 ppm) attributed
to C=S, and the signal at (3= 169 ppm) due to amidic C=0, (6= 166 ppm) attributed to the C=0O of B-
lactam ring while the signals (6= 167.6, 163.0, 162.0 ppm) assigned to carboxylic and esteric carbon
atoms respectively, the signals at (6= 149.0, 143.6,143.1,136.0,128 ppm) attributed to the C-C for the

aromatic benzene rings and the signals at (6= 120, 112, 109 ppm) due to the carbon atoms of thiazole
rings, the chemical shift(o = 64.9,62.3,58.6,57.8,25,21 ppmé= 64.9, 62.3, 58.6, 57.8, 25.21) for

the methylen and methyl groups carbon atoms respectively.
IR spectra

The FT-IR spectrum of compound 1 fig. 3 displays the absence of hand wlich that appeared at (3450,
3330cm™) due to the V(NH,) in the tolidine and new band shows at (3265cm™) assigned to the
v (NH ) stretching. The carbonyl group of chloroacetyl chloride shows the shifting and appeared

at(1650cm™) indicating the bounding between the carbonyl group and amine group spacer.

The IR spectrm of cefotaxime derivative Fig. 4 displays the characteristichand at(3215, 3115cm™)
attributed to v(C — H ) stretching this group showed as two bands refers the groups lies in two
differentenvironments and different neighboring groups, the band at(3034cm™) assigned to the
v(C —H) stretching of aromatichenzene ring, the band at(1680cm™)(1587cm™) assigned to the
amide carbonyl groups indicating the different position of these groups. FT-IR spectrum of ligand
L'Fig. 5 displays the absence of vV (NH) in the cefotaxime derivativein addition the shifting of other
band was observed, the new band at(1406, 1330cm™) attributed to the V(C =S) and v(C —S)

stretching respectively. The complexes spectra of Pt**, Pd™? and Ni*? Figs. (6-8) shows the shifting in
the C=S and C-S band as well as the new bands appears to the coordination between the metal ions and

sulfur atoms.
UV-Vis spectra

The UV-Vis spectra for L* and their complexes. Figs. (9-12) exhibts the absorbed broad peak at (274
nm)(36496cm™) (emax= 1495Lcm ™ mol™) assigned to the n—n and n—=n transitions the n—»n not
appear clearly due to the broadness of peak of n—n" , the with pt™, Pd*?, Ni*? displays the peaks
at(283nm)(35335cm™)(emax=1215 Lem™ mol™) and(284nm)(35211cm™)(ema=2692 Lmol™ cm™)

For pt™, pd*?, Ni*? respectively assigned to charge transfer and ligand field.

While the d-d transitions appeared in the visible region as weak peaks because these transition are not

allowed according to the selection roles of multiplicity and laporte laws but appears due to the
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hybridization and the mixing between the d and s or p orbital's.The pt complex show the peak
at(456nm)(21978cm™) (emax= 20 Lmol™cm™) pd complex shows the peak at(480cm)(20833cm’
Y(emax= 44Lmol™* cm™) assigned to the d-d transition type 'A,;g—'B,g corresponding with the

squareplanar geometry of these type complexes.
Kinetic studies

The stability of prepared compounds was examined compared with the standard compound cefotaxime
Fig. 13 since shows three peaks at ret. time (2.4, 2.8, 3.5 min), the ligand L* Fig.14 appears at ret. time
( 3.0, 3.3, 4.3 min), while the Pt, Pd, Ni complexes ion Fig. 15-17 displays four peaks at ret. time
(2.2,3.1,4.0,4.9), (2.2,3.1,4.0,5.1), (2.4,3.1,4.0,5.1) respectively. Refer to the stability of the ligand and

their complexes at room temperature.
Biological studies

In medicinal chemistry, dithiocarbamate derivatives and complexes have been very well known for
their therapeutic applications. Many dithiocarbamate derivatives have been developed as
chemotherapeutic agents and are widely used. Dithiocarbamate nucleus is one of the most important
thiol compounds exhibiting remarkable pharmacological activities. The biological activity of prepared
compounds were tested using E-Coli, pseudomonas, bacillus and staphylococcus aureus bacteria , the
results show the ligand displays inhibition activity more than the control, while the complexes appears
inhibition with Pt™ complex for the four bacteria types, since the Pd ion complex displayed inhibition
except the E-Coli, the nickel ion complex didn't appear any inhibition activity with the bacteria used in

test. Table 1 showed the details of biological activity.

Table 1: The biological activity of prepared compounds

compound E-coli pseudomonas bacillus staphylococcus aurous
control 24 20 12 29
ligand 30 23 13 31
Pt complex 33 34 21 34
Pd complex - 28 14 34
Ni complex - - 10 18
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Fig. 2: FTIR spectrum of compoundl
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Fig. 12: HPLC chromatograph of the standard compound
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Fig. 13: HPLC chromatograph of the ligand

Fig. 14: HPLC chromatograph of Pt'"Y complex
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Fig. 15: HPLC chromatograph of Pd" complex

Fig. 16: HPLC chromatograph of Ni'" complex
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