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ABSTRACT

By reacting trimethoprim and hippuric acid at a molecular weight of 1, the amide ligand molecule was produced.
By reacting ligands with CoCl..2H20, NiCl,.6H-0, and KPtCls in a 2:1 [L:M] mole ratio, cobalt (1), nickel (1),
and platinum (V) complexes were produced. All of the produced compounds were studied by taking readings of
their FT-IR, UV-Vis, TG/DTA, 1H-NMR, CHN, melting point, molar conductivity, magnetic susceptibility, and
chloride. All the synthesized compounds had anticancer, antibacterial, and antifungal activities against
Staphylococcus aureus, Pseudomonas aeruginosa, and Candida, respectively.
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INTRODUCTION

Trimethoprim and other heterocyclic compounds play an important role in the pharmaceutical and medical fields.
The vast majority of new medications, including imipramine (Eicher & Hauptmann 2003) and indapamide (UK
Food Standards Agency 2008), have an amide structure and are therefore classified as heterocyclic compounds.
Amide is obtained as a starting material for the synthesis of novel complexes involving trimethoprim amides and
maleimide derivatives (Merrill & Henderson 1999). When it comes to treating inflammatory diseases like arthritis,
heterocyclic compounds are the first line of defence (Aljeboree et al. 2023). They are important pharmacoactive
agents in medicinal chemistry (Cooper et al. 2007). It is common knowledge that trimethoprim is an excellent
antibacterial agent (Skerritt & Johnston 1993). Antibiotics are also prescribed to treat bacterial infections of the
urinary system, upper respiratory tract, lungs, and throat, as well as conditions including chronic bronchitis and
pneumonia (Mayo 2002). Hippuric acid has many well-documented pharmacological effects, including those of
an antibacterial, antifungal, antimycobacterial, antiviral, antileishmanial, anticancer, anti-inflammatory,
analgesic, antihypertensive, anticonvulsant, anti-oxidant, anti-diabetic, ulcerogenic, and many other drugs
(Mutschler 1995). Urine contains hippuric acid, an acyl glycine forms from the conjugation of benzoic acid and
glycine, which is a common metabolite of dietary aromatic chemicals. Potential antimicrobial effects of elevated
hippuric acid in urine Hippurate salts (calcium and ammonium) of hippuric acid are utilized medicinally (Guyton
& Hall 1975; Goldstein 2002). To boost its biological and medicinal efficacy, we have synthesized a novel amide
ligand by combining trimethoprim and hippuric acid. To further improve its biological and medicinal utility, we
are also synthesizing metal complexes of this amide ligand with Co (I1), Ni (ll), and Pt (IV) metal ions.
Physicochemical and spectroscopic characterization of all produced molecules to validate the proposed structure
(Capasso C & Supuran 2014; Amdare et al. 2017; Qassem & Jassim 2021) The chemical synthesized was
evaluated for its potential biological and therapeutic effects.

MATERIALS AND METHODS
lodine was used in conjunction with the thin layer chromatography (TLC) method with the solvents chloroform,
acetic acid, and toluene (2:3:1). A Gallenkamp melting point device was used to measure the melting points of all
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the compounds. FTIR (Fourier Transform Infrared) measurements were taken with a SHIMADZU 8400s
Spectrophotometer between 400 and 4000 cm* (KBr) for the ligands, and between 250 and 4000 cm™* (KBr) for
the complexes (Csl). Using DMSO as a solvent, UV-visible spectra were taken using a Shimadzu 1800 UV
spectrophotometer in the wavelength range of 190-1100 nm. The *H-NMR spectra in DMSO were obtained using
a Bruker 600 MHz NMR Spectrometer. Thermographic and dimensional thermal analyses (TG and DTA) were
documented by the Mettler TA 4000 System. Using a Nova 350 Spectrophotometer, metal concentrations were
determined by flame atomic absorption spectroscopy. Auto-Magnetic Susceptibility Balance Model Sherwood
Scientific was used to record magnetic susceptibility and molar conductivity at room temperature. The complexes'
chloride levels were determined using the Mohr technique. The Elemental Analyzer EuroEA 3000/Italy was used
to record the results of microscopic elemental analyses (CHN). Agar diffusion was used to test for antimicrobial
activity. Testing for anticancer properties in cell lines was conducted at Iraq's Cell Bank Unit for Biotechnology.

Synthesis  N-(2-((2-amino-4-((3,4,5-trimethoxycyclohexa-1,3-dien-1-yl)methyl)pyrimidin-5-yl)  (methyl)
amino)-2-oxoethyl)benzamide (L)

A solution of trimethoprim (0.1 g, 0.344 mmol) in 6 mL methanol was added to hippuric acid solution (0.0617 g,
0.344 mmol) in 2 mL methanol, and the mixture was heated for 5 min while being stirred to ensure complete
solubility. The mixture was then refluxed for 8 h. After examining the solution by thin-layer chromatography, we
evaporated a part of the solvent by heating. The substance was collected by crushing in an ice bath, then washed
in acetone and dried in an oven to produce a white powder (Fig. 1; Chiu et al. 2021).

HHy

o

Fig. 1. Ligand structure.

2.2 Synthesis Ni (1), Co (1) and Pt (IV) complexes (C1, C2 and Cs)

The mixture of ligand (0.1 g, 0.221 mmol) in 4-mL water and metal salts (Table 1) in 2-mL water was prepared
as (2:1 L:M), and then the mixture was heated under reflux for 5 h with stirring. We evaporated a part of the
solvent by heating. The substance was collected by crushing it in an ice bath of solvent heating, then washed in
ice water and dried in an oven.

Table 1. The optimization conditions for synthesis of complexes.

No Ligand [wt(g), mmol] in 2 mL Metal salts [wt(g), mmol] in 4 mL Color of Color of
H,O H,0O preceptate solution
Cy L (0.1g, 0.221 mmol) [CoCl,.6H,0](0.0216 g, 0.09 mmole) pale blue reddish pink
Co(Il)
C, Ni(ll) L (0.1g, 0.221 mmol) [NiCl,.6H,0](0.0143 g, 0.11 mmole) Light green green
Cs L (0.1g, 0.221 mmol) [K2PtClg] (0.0538 g, 0.11mmole) brown yellow
Pt(1V)
Anticancer

Each well in a 96-well microtiter plate contained a total of 200 mL of full culture media for the tumour cells.
Parafilm was used to keep the microplate sterile, and it was gently shaken. After incubating the plates for 24 h
at 37 °C with 5% carbon dioxide (72 h), two-fold dilutions of the target chemicals (50, 100, 200 and 400 mg mL"
1) were added to the wells, and after incubation was complete, the medium was discarded. Each concentration
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and the controls were tested in triplicate (cells treated with serum-free medium). After predetermined exposure
times, plates were incubated at 37 °Cwith 5% carbon dioxide for 72 h.

Antimicrobial activities

All synthesized compounds were evaluated according to the antibacterial action against Pseudomonas
aeruginosa and Staphylococcus aureus, as well as the Candida fungus, when tested at 10> M in DMSO solutions
using the agar diffusion method. Inhibition radii were used to determine the efficacy against bacteria and fungi.

RESULT AND DISCUSSION

Physical_properties and elemental microanalysis

The data of metal content (atomic absorption), CHN, the physical properties and the name of the ligand and its
metal complexes are shown in Table 2. The molecular formulae of studied compounds were suggested depending
on CHN, atomic absorption analysis, chloride content, spectral data, magnetic measurement and thermal analysis.

Table 2. Element analysis and physicochemical characteristics of ligand and metal complexes.
m.p  Yield M.wt Micro Element Analysis Metal Chloride
Compound The molecular Color (°C) % g.mol* Calc. content content
formula Chloride % %
content %

C% H% N%

L CaaH2sN5Os White  198- 95-98 451 6002 58  16.63
200 (59.16) (5.1) (15.69)

C1Co(Il) Pale  190- 87-90 1031.93 5273 505 1275 571 6.88
CasHsoN10010CoCla blue 192 (5349) (4.84) (1356)  (4.4) (6.3)

C. Ni(ll) Light ~ 186- 8592 1031.69 52.68 504 1575 5.68 6.88
CusHsoN1001oNiCl, green 190 (52.50) (4.84) (15.06)  (4.2) (5.78)

Cs PH(IV) brown  224- 92-95 788.09 3601 3.77 9.75 18.01
Ca3H2sNsOsPICl, 228 (35.02) (3.1)  (8.88) (17.68)

Table 3. Identifying the ligand and its metal ion complexes by their respective names and chemical formulas.

Comp Formula Name
L N-(2-((2-amino-4-((3,4,5-trimethoxycyclohexa-1,3-dien-1-yl)methyl)pyrimidin-5-yl)(methyl)amino)-
Ca3H2sNs0s 2-oxoethyl)benzamide
C: N-(2-((2-amino-4-((3,4,5-trimethoxycyclohexa-1,3-dien-1-yl)methyl)pyrimidin-5-yl)(methyl)amino)-

Co(ll) Ca6HsoN10010CoCl,  2-oxoethyl)benzamide cobalt chloride

C, N-(2-((2-amino-4-((3,4,5-trimethoxycyclohexa-1,3-dien-1-yl)methyl)pyrimidin-5-yl)(methyl)amino)-
Nl(“) C46H50N10010Niclz 2-OXOethy|)benZamide Nickle chloride

Cs N-(2-((2-amino-4-((3,4,5-trimethoxycyclohexa-1,3-dien-1-yl)methyl)pyrimidin-5-yl)(methyl)amino)-
Pt(1V) Ca3HasNsOsPtCl,  2-oxoethyl)benzamide platinum chloride.

FT-IR spectroscopy

Due to ligand interaction with metal ions via the v (C=0) amide and (C=N) group, the FTIR spectra of ligand
complexes (cobalt, nickel, and platinum) revealed a change in the stretching vibration of v (C=0) amide and
(C=N) as shown in Table 4 [17]. Figs. 2-5 display ligand and complex spectra, respectively. Due to the amidation
at a lower frequency in the spectra of complexes, which is the result of interaction with metal ions, a new band at
1587 cm™ and the trimethoprim at 1595 cm™* were appeared for the v (C=N) group of the ligand. New low-
frequency stretches were finally attributed to M-N, M-O, and M-CI (Abdul Ghani & Khaleel 2009; Abdul Ghani
& Khaleel 2009).
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Table 4. FT- IR spectra of ligand and it complexes.

3284asy 3186sy 3313
3342asy 3294sy 3317
3379asy 3332sy 3313
3359asy 3226sy 3315

vNH2

Trimethoprim ~ 3469asy 3319sy

C. Ni (1)
Cs PL(IV)

Hippuric
C, Co (1)

1
2
6
5
7

12

|
‘
|
|
‘
;
‘
:
‘
'
1
1
.
'
‘
|
‘
'
:
‘
‘
400

= E "
= essw L2 = e
= £S'TLY . [ ——
T | P90y

- —B88'91S

—09'15S

600

~-16'9L9

_-BEVES : \ ' h ' 21698
t : ) | . 15 69 L6 -
' ' ! 7 g T608E9

0’529
LoeiL A il
i i I LS
\II\:V —BVRL . . . Jo] m Rt 4
e  cowe : ’ S _oeEl8
- =S '
~— 12868

8
2
&
1000

e il
- s —4-26'200}
Zr'evol 4 Ry
FJN eVeLoL ¢ , H ”
Y = A d g41} =) | ' ' ' ——— 2
, (.\l\u\ll\ﬂ\»|l|c||| i & [ | | S N E———— LZr'veLt
— . | | _— | i
—— —-1Zvel : ! | 8 TR
s e e & E | L =
] e DL O i | ———
' R I ﬂ kS [ | — L no
| | 669251 i [ ] q ! -
: LS. sy, ! v o = e TE >
i LT —ppveEl = o ‘ A ] e A
” " [t 2 o T e i i
, _ i «© ; 1 T t—— 6ol
| | f o B e
" = i
| 5 = -eavrsi
: | 8 2 ——— -Gp'O5SH !
R © 5 P o e,
AR = = - o [—— Y
== e L :
S e | b
_FTeE L .WJ
Toeve w - T
| 12 B MR
o] { !\
, ” =] &3 )
” , ! g i3 ;
B : : g o | S _
: : : | | !
‘ t 7 ) )
N\-e9222e : ' | > ﬁ )
N —6r'sez ! | < | I '
h ' e ft ! —SE9IEL
AR s T | SR SRR 1) .1 o
S — ; v
} s :
=
{ 15}
(5]
£L9ELL i =1 nn\uu. 606242
\ 206682 © 8 g g
< _ﬂvmwmn 800C N | ” f _—IE'6E6T
, E : 5 ' | T -1E9962
| __ ~96'9506 k=l - i I SN
1 = -ov0L0E ' G 1
: LK cweaie, ; | pe W M // :
' il 1% 1M d ] & | S . 2 —— ' e T cresesencn
' \\U _—S5'veZe [ ! © Y ; .Iy/ 69'922¢ . . ”
il < 1 ” ” ” _ i

16'60rE

TRz

' , ' '
d e | | i A
' ' \ ' [} E9VPYE
i = I o 7 | i il
\ = ] L . LTIy SESE !
= * ,_ © e ' '
£ ' [ ‘
' | 5 \
< ! V | o
£ . i = :
£ , I8 7 2 ! !
T I S T | O O f T T Q S RmEmamm I e e B e e —
- v (=3 w w w w (=] e o el o
o] N © o - 5 % oﬂu ..N © © [re} 2} < <

2400 2000 1800 1600 1400 1200 1000 800 600 400
1lem

2800

Fig. 3. Fourier transform infrared spectra of a platinum ligand complex.

3600 3200

4000



Majeed & Noori Khaleel

13
T e B . Ly oo
o ™
%T [\V\“j"a‘. i
90 | 7\&_“ ,'r\r“\ MA//N \¢M,,~w‘w\\\ N AJ&H‘\U' “:,
\ A © N A 8¢ \
| fVis =8 a8 dg [\ Ll 8% M/
'b{ 3 S8 g3 K8 p\ Y \ E 8 IVAEY AN
g ‘ asw ar T =8 [\i Al fesls g WML /Viss
LI W (1 £ ATRYERT i SRR /R VA
80 T e \ \ |2 8 ag |/ 58778
- \ i EER 1 el T8 38° 2 3
A 1 AELH e By
| L2 T Y|
L N 2 1 AN R
\ A/ T /»H"\"gi 5 I
v | AfV 2B g I
ik [ Je‘-‘\ 8% < < |
5 828. | |
G0—fr=-==mns c8 L\( y i°g ;
= % ° o
| || 8 :
,, : |
50 = - \|
y
40 e . 4 .‘”7 X ~ L
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 -
Fig. 4. Spectrum of a Nickel-ligand combination obtained using Fourier transform infrared spectroscopy.
65_ Hieimta st malmm . oo aiseadusanaeasashascenen s s et eealeee e esmmai)e s eaelien ae e e sl e mablio e sl ae wme e e de - = o /‘\/\lf\
] fwj \
el i r’”‘Gm gb U’\\ )/‘\‘/‘
] M AN /\/\I'Uggam \\ M Alr
(411 iy B AL A T R S s RO S e i e, M’\;\:\_I_,./\ """"""""""""""""""" -AA- -2 e (S 'E“';\“'\*““r,‘,’B'
: J\f““ \ A [ W\;e e l1g\ /40
- elle <8 <
] el /\f\ —\/EU‘” 28
L ™ f ® el \ s = iw a
55 ,Ww,“\\, ————————————————— flaeo-- o e e B R \1 R "
= \ J-‘,(/ o & l 3 \4 ‘ | g g
8 g E
| /|28 » 2. |J l
\ gt VI
e | g B e B S 5 """ f /\ 1111 R e e | R
I : V. g Wi 3 S
:\ [: g i g i
] \ |2 & | 883 [
45 \ e TR S B /\5%?5 e T e
\ e \ f } g &
] \f 3 | = 3
- o L | 2 g
40— S'é;gg ] o
5 52 |
3 v
35 g
4000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
1/em
Fig. 5. Fourier transform infrared spectra of a platinum ligand complex.
'HNMR spectra

The 'HNMR spectra of ligand (Figs. 6-7) showed the chemical shift peaks of methylene group, methyl group,
aromatic, amine and piperazinyl protons. These peaks were similar to hippuric acid and trimethoprim peaks
(Tables 3-4). The amide proton showed a multiple peaks at & 8.92 ppm, in agreement with literature (Drevensek

et al. 2006; Siskos et al. 2017)
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Fig. 6. Structure of the ligand.
Table 3. 'H-NMR data of ligand.
Assignments in d®-DMSO  Mark  Chemical shifts 5 (ppm)
Methylene protons 10 (3.58), 2H, s
Methyl protons 9 (3.64), 3H, s
Methyl protons 8 (3.87),6H, s
Aromatic protons 7 (6.62), 2H, s
Amine protons 5 (7.08), 2H, s
Piperazinyl protons 6 (7.48),H, s
Aromatic protons 1,2 (7.72 3H, m -7.89 2H, d)
Amide protons 3 (8.92), 2H, m
code A18W18- 3‘ ;z! ?hrg % r:v%gj
I Pl iR I N \‘/ - 11000
‘J ‘ -10000
| | | ‘
[ | | | ‘ |
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Fig. 7. *HNMR spectrum of ligand.

Thermal analysis of the ligand and its metal complexes

Argon gas thermogravimetric (TG) and differential thermal analysis (10 °C/min) were performed throughout a
temperature range of 25 °C - 800 °C. Table 4 contains thermal dissociation data, while Figs. 8-11 display
thermographs of ligand and its metal complexes.
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Table 4. Thermal decomposition of the ligand and its complexes.

Comp | Molecular Steps Temp. rang Suggested Formula of loss Mass loss
formula and of the (%) Cal. | DTA
Molecular Decompositi (Foun) (°C)
weight (g mole’ on (°C)

1
)
1 0-33 2(OCHg)+NH, 18.41 _
(17.29) _
2 33-300 CgH,+2(CH2)+OCH;+CgHs+2CO+2NH 64.84(65.6 | 215
Ligan Ca23H25Ns0s5 3) (Exo
d (451) )
3 300-614 C3N, 14.10(14.1 | 585
9) (Exo
)
resid 614-800 CH 2.66(2.88) | __
ue _
1 0-28 2CI+50CHz+NH, 2298(234 |
C CaHs0N10010Co 5) _
(Co) Cl, 2 28-302 OCH;3+2(C¢H,)+2CH,+2C4N,H+NH,+2(CsHs)+2CO+2N 62.80(62.3 | 290
(1031.93) H+CH,C 1) (Exo
)
3 302-585 CoO+NH+CO 12.78(114 |
2) _
resid 585-800 NH+CH, 1.45(2.81) | 590
ue (Exo
)
1 0-38 2CI+5(OCHg)+NH, 22.96(234 |
CaHsoN10010Ni 5) _
C, Cl, 2 38-300 OCH3+2(CgH,)+2(CH2)+2(CsN,H)+NH,+2(C¢Hs)+2CO+2 | 62.55(62.3 75
(Ni) (1031.69) NH+CH,C 2) (Exo
)
3 300- 567 NIO+NH+CO 12.20(11.4 | 350
) (Exo
)
resid 567-800 NH+CH, 2.29(2.81) | 575
ue (Exo
)
1 0-33 2CL 9.076(9.00 | _
C3 C23H25Ns05PtClI 9) _
(Pt) 4 2 33-300 2CI+OCH; 11.80(12.9 90
(788.09) 4) (Exo
)
3 300-357 20CH3+NH+CgH,+CH,+CsHs 29.90(30.8 |
3) _
4 357-493 2CO+NH+CH,+NCN 16.58(15.8 | 365
6) (Exo
)
resid 493-800 Pt+NH+C3H 32.64(31.3 | 500
ue 5) (Exo
)

Electronic Spectra
All of the produced compounds' electronic spectra were acquired in methanol (102 M) at room temperature.

Electronic spectra of ligand
At 244 nm (40983 cm™) and 272 nm, the ligand's electronic spectra displayed two prominent bands (36764 cm; Table
5) due to the w -n* transition. Fig. 12 depicts a spectrum of the ligands.

Electronic spectrum of Co(l1) complex (Cy)

Spectrum of the C1 complex showing position change due to interaction with a metal ion (Fig. 13) due to the n-n*
transition. Spectra of the C; complex revealed bands around 638 nm (15674 cm*), which were shown to be attributable
to the *T1g—*A,g and 961 nm (10405 cm™?) describe the “T1g—*T>g transitions of the octahedral Co(ll) complex.
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Fig. 11. Thermogram of the platinum complex of ligand.

Electronic spectrum of Ni (I1) complex (C>)
An alteration in the position of the C2 complex was seen in its spectral line (Figure 14) because of n-rt* transition due
to coordination with metal ions. Bands at 662 (15105 cm™) and 980 (10204 cm™) were demonstrated to be present in
the C2 complex’s spectra to 3A,g—3T1g and 3A,g—3T.g transition respectively of octahedral Ni (1) complex (Abdul

Ghani & Khaleel 2009).

Electronic spectrum of pt (I11) complex (Cs)
A shift in position was seen in the Cs complex spectra (Fig. 15) of n-n* transition due to coordination with metal ions.
Bands in the Cs complex spectrum were displayed, with peak intensity at 770 nm (12987 cm™). This band assigned to
A, g—3T g transition respectively of octahedral pt (1) complex (Abdul Ghani & Khaleel 2009; Khaleel & Jaafar 2017).
All three complexes (Ci, Co, and Cs) tested negatively for electrolyte conductivity when dissolved in water. The molar
conductivity values of H,O were calculated. 93, 74, and 82 (S cm? mol™?), all non-electrolyte values, suggest a Cy, Co,
and Cs complex (Ali et al. 2013).

Table 5. Electronic Spectra of ligand and complexes.

Comp Band positions nm Assignment Molar conductivity peff. Suggested
(cm?) (Scm*molt)inH,0  (B.M) geometry
ligand 244 (40983) n —o* - —
272 (36764)
C, 269 (37174) T ok 93 4.95
(Co) 247 (40485) Octahedral
638 (15674) “Tig—*Asg
961 (10405) “T1g—*T,g
C 230 (43478) T ok 74 -
(Pt) 300 (33333)
770 (12987) 1A g—%Tig Octahedral
1036 (96525)
Cs 247 (40485) n —7* 82 3.13 Octahedral
(Ni) 272 (36764)
980 (10204) 3Ae—%T,g
662 (15105) A, g—3Tug
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Fig. 12. UV-Vis spectrum of the ligand.
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Biological activity (Antimicrobial activity)

Using the 102 M fusion method in DMSO, the ligands and their metal complexes were investigated for their
antibacterial properties. Antibacterial and antifungal activity of the produced compounds was tested against
Pseudomonas aeruginosa, Staph and Candida albicams. The order of activities for ligand and its complexes was
as follow: Pt > ligand CO > ligand Ni >Tri > H> ligand in Pseudomonas aeruginosa depending on inhibition zone
(30>28>20>18>14>13 mm) respectively, while in Staphylococcus aureus the order was exactly the reverse as
follow: ligand Ni > ligand >Tri>H> ligand Pt at inhibition zone (27>26>22>17>15>11 mm), respectively. In the
case of Candida albicams the order was as follow: ligand Ni> ligand CO> ligand Pt> ligand >H> Tri at inhibition
zone (29>25>23>21>14>13 mm), respectively.

Pseudomonas aeruginosa

Candida albicans

Fig. 7. The inhibition zone for ligand and its complex.

Table 7. The biological activity for studied compounds in (10-2M).
Pseudomonas aeruginosa  Staphylococcus aureus  Candida albicams

DMSO -ve -ve -ve
H 14 15 14
Tri 18 17 13
ligand 13 22 21
ligand Ni 20 27 29
ligand CO 28 26 25
ligand Pt 30 11 23

Anticancer
Adenocarcinomic human cells (A549) were used in a 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium

bromide (MTT) assay to test the cytotoxic effect of ligand and complexes. According to the findings, the vitality
of A549 cells was inhibited by trimethoprim, ligand, and platinum complex throughout a concentration range of
(400-50) g mL™, while normal cells were very slightly affected at the same doses. The cytotoxic study was
performed at 72 h for the ligand, trimethoprim and platinum complex of ligand.

It appears from the preceding data that trimethoprim has a more potent killing effect than ligand and its platinum
complex.
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. . Pseudomonas aeruginosa
Candida albicans g

Staphylococcus aureus

Fig. 8. The inhibition zone for hippuric acid and trimethoprim.

Table 9. Trimethoprim cytotoxic effects on the A549 tumour cell line and a normal cell line HDFn.
Conc. (ug mL?) 1Csp
Cell line (Mg mLY)  p-value
400 200 100 50
A549 32.91 41.09 5251 6269 28091

+217 +134 £369 £289 <0.0001
HDFn 61.42 7284 8399 9159  208.9
+1.69 2 +158 +268

72 Hours

100
o i\\\’
—_—
S co- ICs, 208.9
<
F
= 40
‘S 1c 28.91
-g -~ AS549 so
S 207 —— HJFnN
o T T T T T '
1.6 1.8 2.0 2.2 2.4 2.6 2.8

Log Concentration (ug mL)
Fig. 10. Effect of trimethoprim on cytotoxicity in A549 cells after 72 h of incubation at 37 °C (Log for the original
concentration).
Table 10. Analysis of ligand cytotoxicity in A549 tumour cells and a control cell line HDFn.
Conc. (ug mL?) 1Cso
Cell line (ugmL?)  p-value
400 200 100 50
TA549 5051 6081 7396 8827 7103
+6.23 +4.13 +251 £1.62 <0.0001
HDFn 67.75 74.5 87.11 95.95 1279
+2.22 +1.92 +3.02 £1.03
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Fig. 10. After 72 h of incubation at 37 °C, the ligand exhibited a cytotoxic effect on A549 cells (Log for the original
concentration).

Table 11. Effects of the ligand pt complex on cytotoxicity in A549 tumour cells and a control cell line HDFn

Conc. (ug mL?) 1Cs
Cell line (ug mL?Y)  p-value
400 200 100 50
Ab49 48.63 51 63.81 75.12 104.3
+825 +377 £326 195 <0.0001

HDFn 63.16 67.07 80.63 86.81 130
+246 +£886 622 +201

CONCLUSION

A novel amide base ligand is produced from the reaction of trimethoprim with hippuric acid at a molecular ratio
of 1:1. All of the compounds synthesized were analysed, and their spectral and physical-chemical properties were
used to confirm the suggested structure. The results demonstrated that the ligand complexes of cobalt (I1), nickel
(11), and platinum (IV) all have an octahedral shape. The pt complex displayed outstanding antibacterial action
against Staphylococcus aureus, Pseudomonas aeruginosa, and Candida, as shown by the biological and anticancer
outcomes for platinum (IV) complexes. The pt combination that was developed was effective against cancer.

72 Hours
100~
80

&6 ICs50 130.0

IC5, 104.3
404

Viability (%)

-~ AS549

o8 - HdFn

o T T T T T 1
1.6 1.8 2.0 2.2 2.4 2.6 2.8

Log Concentration (ug mL?)

Fig. 12. L1 pt complex cytotoxicity on A549 cells after 72 h of incubation at 37 °C. (Log for the original concentration).
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