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1. Introduction 

Tumor therapy continues to be a critical global 
concern. Platinum-based drugs demonstrate a wide range 
of antitumor activity. Researchers are particularly 
focused on biologically active ligands containing S-, O-, 
P-, and N-donor atoms within their functional groups [1-
3].  

This interest arises from the capacity of organic 
bioligands to form chelate complexes. Coordination 
compounds can also be synthesized by directing ligands 
to specific coordination sites, achieving varying levels of 
stability in the coordination center. Additionally, these 
synthetic processes are considered models for the 
interactions between complexing agents and proteins in 
living systems [4]. The process of complexation results in 
a synergistic effect between the bioactive organic ligand 
and the complexing agent. The presence of a bioligand in 
the coordination sphere reduces overall toxicity while 
enhancing the biological activity of platinum complexes. 
Furthermore, the metal center can be masked, which 

slows down the deactivation of the complex or prevents 
its recognition by specific proteins [5].  

Coordination compounds of transition metals with 
organic molecules form the foundation of living 
organisms and are widely utilized in medicine, making 
their biological significance increasingly evident with 
each passing day [6]. 

One of the significant biogenic amines found in 
complex lipids is colamine, also known as β-
monoethanolamine, with the chemical formula 
H2NCH2CH2OH (H2L). Numerous organic derivatives of 
monoethanolamine are utilized in medicine as 
pharmaceutical agents [7]. Among these derivatives, 
diethanolamine (HN(CH2CH2OH)2) and triethanolamine 
(N(CH2CH2OH)3), which is a polydentate ligand, exhibit 
chelating properties and are employed to remove excess 
heavy metals from the body [8]. Certain lead compounds 
with specific MEA derivatives possess protective 
properties that shield the body from penetrating radiation 
[9].  
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It is intriguing to examine the influence of various 
factors on the complexing ability of monoethanolamine. 
with platinum(II). Firstly, there is evidence in the 
literature that complexes of some metals containing 
amino alcohols exhibit moderate antitumor activity. 
Secondly, monoethanolamine and platinum can form 
complexes similar to cis-dichlorodiammine platinum, 
which exhibit antitumor activity. Given these factors, it is 
advisable to study the complexing ability of MEA with 
platinum(II), determine the coordination capacity of the 
ligand, establish the maximum number of ligands 
coordinated around the central atom, and the biological 
activity of the synthesized complexes. 

2. Materials and Methods 

The monoethanolamine ligand, H2NCH2CH2OH, was 
obtained from “FERAX” and used without any further 
purification. IR spectra of the complexes and the ligand 
were recorded using Thermo Scientific Nicolet iS10 and 
Bruker IFS-113V spectrometers in vaseline or fluorinated 
oil suspensions, as well as in KBr pellets, within the 
frequency ranges of 200–400 cm⁻¹ and 400–4000 cm⁻¹. 
X-ray photoelectron spectra (XPS) were acquired using a 
Varian VIEE-15 spectrometer with a magnesium anode 
under vacuum conditions. Elemental analysis of non-
metals was conducted on a CHNS-O EMA 502 analyzer. 
The platinum content was determined through X-ray 
fluorescence using an EDX-7000P spectrophotometer 
(SHIMADZU). The thermal behavior of the complexes 
was analyzed using an STA 449 F3 Jupiter NETZSCH 
thermogravimetric analyzer at a heating rate of 10°C/min 
in air, up to a temperature of 1000°C. X-ray diffraction 
analysis was carried out on a Bruker X8 APEX automatic 
four-circle diffractometer, equipped with a two-
coordinate SSD detector, at 273(2) K using molybdenum 
radiation and a graphite monochromator, following 
standard procedures. The electrical conductivity of the 
complex was measured using a KEL-1M2 conductometer 
in water-alcohol solutions at 25°C. 

Synthesis of the complex cis-
[Pt(H2NCH2CH2OH)2Cl2]-[Pt(H2L)2Cl2] (I). A 
suspension is prepared using 0.67 g (2.2436 mmol) of cis-
[Pt(NH3Cl)2] in a mixture of 10 ml of water and 10 ml of 
ethanol. To this suspension, 0.55 g (8.9746 mmol) of 
monoethanolamine is added with stirring. While stirring, 
2-3 mL of concentrated hydrochloric acid is added to the 
reaction mixture. The mixture is then heated in a tightly 
sealed flask in a water bath at 40°C for four hours. After 
heating, the reaction solution is evaporated under vacuum 
at the same temperature until the volume reduces to 8 ml. 
The resulting solution is cooled to 6°C. After 24 hours, a 
loose, bright yellow crystalline precipitate forms from the 
solution. This precipitate is filtered and washed with cold 
ethanol and ether. The substance is then dried first in air 
and subsequently in an oven at 70°C until a constant 

weight is achieved. Yield: 0.55 g (63%). 

Synthesis of the complex trans –
[Pt(H2NCH2CH2OH)2Cl2] - [Pt(H2L)2Cl2] ( II ). The 
complex K2[PtCl4], weighing 0.53 g (1.2816 mmol), is 
transferred to a tightly sealed flask containing 20 mL of 
ethanol, which was pre-added. The flask's contents are 
continuously stirred using a magnetic stirrer at a 
temperature of 45-50 °C. After 5 days, the K2[PtCl4] 
dissolves in the ethanol solution. The solution is then 
filtered, and monoethanolamine, weighing 0.34 g (5.6377 
mmol), is added with a 10% excess. The reaction mixture 
is subsequently evaporated using a rotary evaporator at 
the same temperature until its volume reduces to 7 mL. 
Upon cooling, a light yellow precipitate forms, which is 
filtered, washed with cold ethanol and ether, and then 
dried. The drying process is first conducted under 
vacuum and then in a drying oven at 60 °C until a constant 
weight is achieved. The final yield is 0.35 g (71%). 

Synthesis of the complex trans – 
[Pt(H2NCH2CH2OH)2Br2] - [Pt(H2L)2Br2] (III). 
K2[PtBr4]·H2O, weighing 0.84 g (1.3274 mmol), is 
dissolved in a mixture of 10 mL of water and 5 mL of 
ethanol, then filtered. To the filtered solution of 
K2[PtBr4], 0.40 g (5.8390 mmol) of monoethanolamine (a 
10% excess), dissolved in 5 mL of ethanol, is added with 
stirring. The mixture is stirred continuously for 16 hours 
in a tightly sealed flask at 50 °C. The reaction mixture is 
then transferred to a porcelain dish and evaporated on a 
water bath at 60 °C until the volume is reduced to 5 mL. 
Upon cooling the solution in an ice bath, a finely 
crystalline lilac-colored precipitate forms. The precipitate 
is filtered, washed with cold ethanol and ether, and dried 
in an oven at 80 °C until a constant weight is achieved. 
Yield: 0.53 g (83%). 

Synthesis of the complex – 
[Pt(H2NCH2CH2OH)4]Cl2 - [Pt(H2L)4]Cl2 (IV). PtCl2, 
weighing 0.37 g (1.3910 mmol), is transferred to a tightly 
sealed flask, and 10 mL of 25% aqueous ammonia 
solution is added. The mixture is stirred for 36 hours at 
40°C. Subsequently, 0.85 g (13.9491 mmol) of 
monoethanolamine is added to the resulting 
heterogeneous solution, and the reaction continues at the 
same temperature. It is worth noting that the molar ratio 
of reactants is 1:10 (M:L = 1:10) and the pH is maintained 
at 10. After 1.5 hours, the solution becomes 
homogeneous, and the reaction mixture turns a greenish-
yellow color. The resulting solution is filtered and 
evaporated using a rotary evaporator until a syrupy 
residue remains.  

To this residue, 50 ml of petroleum ether (fraction 
boiling at 35-50°C) is added, and the mixture is shaken 
for 15 minutes. A loose yellow precipitate with a greenish 
tint forms. This precipitate is filtered, washed thoroughly 
with petroleum ether, and dried under vacuum over P2O5 
until it reaches a constant weight. Yield: 0.48 g (66.8%). 



Chem Rev Lett 9 (2026) 71-78 
 

73 

3. Results and Discussion  

The growing interest in platinum diamines, known for 
their high biological activity, has motivated us to 
undertake a thorough investigation of the structure of 
platinum(II) complexes with monoethanolamine. In 
contrast to complexes of other metals, 
monoethanolamine-containing platinum complexes can 
be synthesized with the specific structures necessary for 
creating biologically active compounds. The results of 
the elemental analysis for the synthesized complexes I–
IV are summarized in Table 1.  

To confirm the purity and identity of the obtained cis-
[Pt(H2L)2Cl2] and trans-[Pt(H2L)2Cl2] complexes, X-ray 
diffraction patterns were analyzed. The diffraction 
patterns of the ligand differ significantly from those of the 
synthesized complexes, validating their identity and 
purity (Figure 1). 

The long-wavelength IR spectrum of the complex 
displays intense absorption bands at 325 and 346 cm⁻¹, 
which are attributed to the stretching vibrations of the ѴPt-

Cl bond, thereby confirming the cis- structure of these 
compounds [10]. 

Table 1. Results of elemental analysis of complexes I - IV. 

Complexes 
Pt Cl/Br N C H 

Fou. Calc. Fou. Calc. Fou. Calc. Fou.. Calc. Fou. Calc.  
cis-[Pt(H2L)2Cl2] 50.44 50.26 7.59 7.20 18.55 18.29 12.67 12.36 3.82 3.60 

trans-[Pt(H2L)2Cl2] 50.59 50.26 7.40 7.20 18.63 18.29 12.74 12.36 3.93 3.60 

trans-[Pt(H2L)2Br2] 40.20 40.88 6.11 5.86 33.82 33.53 10.32 10.06 2.66 2.93 

[Pt(H2L)4] Cl2 38.02 38.24 11.33 10.97 13.62 13.91 18.50 18.83 5.19 5.48 

 

 

 
Fig. 1. X-ray diffraction patterns of ligand-L(a) and complexes of cis-[Pt(H2L)2Cl2] and trans-[Pt(H2L)2Cl2] 
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The monodentate coordination of monoethanolamine 
via the nitrogen atom in the cis-complex [Pt(H2L)2Cl2] is 
confirmed by the characteristic absorption bands of the 
coordinated amino group at 3230 and 3212 cm⁻¹, δN-H at 
1580 cm⁻¹, as well as the stretching vibrations of the ѴPt-
N bond at 442 and 465 cm⁻¹ [10]. The weak IR absorption 
band observed at 3595 cm⁻¹ has been attributed to the free 
hydroxyl group of the ligand [10,11]. 

The IR spectroscopic data obtained on the structure of 
the cis-[Pt(H2L)2Cl2] complex are further supported by 
results from X-ray photoelectron spectroscopy. The 
experimental value that characterizes the unique 
distribution of valence electrons around a specific atom 
in the molecule is determined by the difference between 
the corresponding energy levels of the free ligand and its 
complex. For instance, in the X-ray photoelectron 
spectrum of free monoethanolamine, the nitrogen atom 
exhibits a binding energy (EN1S) of 398.4 eV. In the cis-
[Pt(H2L)2Cl2] complex, this binding energy increases to 
400.4 eV. This increase in electron density around the 
nitrogen atom indicates that the ligand is coordinated 
through the nitrogen atom. The EO1S binding energy 
remains unchanged between the free ligand and its 
coordinated form via the nitrogen atom. These findings 
from X-ray photoelectron spectroscopy align well with 
previously published data [12]. 

By varying synthesis conditions and the type of initial 
platinum(II) salts, trans-coordinated chloride and 
bromide complexes of monoethanolamine were 
successfully synthesized. An analysis of the structures of 
the trans-[Pt(H2L)2Cl2] and [Pt(H2L)2Br2] complexes 
using IR spectroscopy in the region of ѴPt-hal (hal = Cl, 
Br) stretching vibrations revealed that these complexes 
adopt a trans-configuration. This conclusion is supported 
by an absorption band observed at 347 cm⁻¹, 
corresponding to the stretching vibrations of the ѴPt-Cl 
bond (Fig. 1 Supp.), and another at 196 cm⁻¹, attributed 
to the stretching vibrations of the ѴPt-Br bond. 
Additionally, absorption bands observed at 470 and 473 
cm⁻¹ are assigned to the stretching vibrations of the ѴPt-N 
bond in the chloride and bromide complexes, 
respectively. In contrast, in the IR spectrum of the cis-
[Pt(H2L)2Cl2] complex, absorption bands at 382 and 425 
cm⁻¹ are attributed to the ѴPt-N stretching bond (Figure 1).  

In both trans-and cis-complexes, monoethanolamine 
coordinates through its nitrogen atom, while its hydroxyl 
group does not participate in coordination. The 
characteristic absorption band for the coordinated amino 
group is confirmed by stretching and deformation 
vibrations: ѴNH2 = 3237 cm⁻¹ and δN-H  at 1584 cm⁻¹. In 
the bromide analog, the N-H bond stretching vibration 
occurs at 3224 cm⁻¹, and its deformation vibration (δN-H) 
is observed at 1608 cm⁻¹ (Fig . 2 Supp.).These results are 
consistent with previously reported references [10]. 

The square-planar structure of the coordination 
polyhedron in the [Pt(H2L)4]Cl2 complex is further 

confirmed by the presence of a single IR absorption band, 
with a maximum corresponding to the ѴPd-N valence 
bonds at 548 cm-1. This band is absent in the spectrum of 
the original ligand. Such a feature is characteristic of 
square-planar palladium(II) complexes of the tetraamine 
type, as illustrated in (Fig . 3 Supp.). 

According to the selection rules of D4h symmetry, one 
strong absorption band should be observed in the IR 
spectrum of the tetraamine-type complex. The IR 
spectrum of the [Pt(H2L)4]Cl2 complex also shows bands 
corresponding to the stretching vibration δNH2 at 3207 
cm⁻¹ and the deformation vibration δN-H at 1434 cm⁻¹. 
These observations indicate the monodentate 
coordination of the ligand to the nitrogen atom of the 
amino group, while the hydroxyl group of the ligand does 
not participate in the coordination. Refer to (Fig. 4 Supp.) 
for further details. 

In the X-ray photoelectron spectra of the trans-
complexes [Pt(H2L)2Cl2] and [Pt(H2L)2Br2], the binding 
energy values for EN1S are 0.6 eV and 0.8 eV higher, 
respectively, compared to that of the free ligand. This 
further confirms the monodentate coordination of 
monoethanolamine at the nitrogen atom. In the trans-
configuration, the coordinated chlorine and bromine 
atoms exhibit bond energies of ECl2P3/2 = 198.9 eV and 
EBr3d = 69.6 eV, respectively [12].  

Single crystals of the trans-[Pt(H2L)2Cl2] complex 
were grown and analyzed using X-ray structural analysis. 
The results obtained were consistent with those from IR 
spectroscopy and X-ray photoelectron spectroscopy 
studies. 

The crystals of the trans-complex [Pt(H2L)2Cl2] are 
monoclinic at 20°C, with the following parameters: a = 
7.613(2) Å, b = 12.481(3) Å, c = 11.940(2) Å, β = 
105.85(2)°, Z = 4, and space group P21/c. The structure 
was determined using the heavy atom method and refined 
through the least-squares method under the isotropic 
approximation. During refinement, an absorption 
correction was applied using the DIFABS method [11], 
with μ (MoKα) = 60.4 cm⁻¹. All hydrogen atoms were 
identified in the difference synthesis; however, in 
subsequent calculations, the geometrically calculated 
coordinates for the hydrogen atoms were used, except for 
those bonded to nitrogen and oxygen atoms. The final 
refinement, performed using the full-matrix anisotropic 
approximation with fixed positional and isotropic 
temperature parameters, achieved an R-value of 0.0265 
for 1484 reflections with F² > 6σ(F²). 

The structure of the trans-complex [Pt(H2L)2Cl2] is 
depicted in Figure 2, and selected bond lengths and bond 
angles are listed in Table 2. The complex exhibits a trans-
configuration, where the platinum atom is coordinated by 
two chloride ions and two monoethanolamine ligands. 
Both monoethanolamine ligands are coordinated 
monodentately through their nitrogen atoms. The 
hydroxyl groups of the monoethanolamines do not 
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participate in coordination with the central platinum 
atom. The platinum atom exhibits a square-planar 
coordination with a slight tetrahedral distortion. The Pt-
N1 and Pt-N2 bond lengths are 2.05(2) Å and 2.07(1) Å, 
respectively, falling within the typical range (2.02-2.10 
Å) for platinum complexes with amine ligands [13]. The 
Pt-Cl1 and Pt-Cl2 bond lengths are 2.304(3) Å and 
2.290(2) Å, respectively, which are consistent with the 
usual values for platinum complexes with chloride 
ligands in the trans configuration, where the amines are 
positioned. However, the Pt-Cl2 bond length is primarily 
influenced by the involvement of the chlorine atom (Cl1) 
in an intramolecular hydrogen bond with O2H…Cl1. 
In an alkaline medium, when PtCl2 interacts with 
monoethanolamine, tetramine-type complexes 
[Pt(H2L)4]Cl2 can only be synthesized in a 1:10 ratio. In 
the tetramine complex [Pt(H2L)4]Cl2, a uniform 
redistribution of electron density between the central 
platinum atom and the nitrogen atoms of the coordinated 
ligands occurs, indicating equivalent bonds between 
platinum and nitrogen. This equivalence is evidenced by 
a single strong IR absorption band at 505 cm⁻¹, 
suggesting that the square-planar coordination 
polyhedron of platinum remains undistorted and 
possesses D2h symmetry [13]. IR absorption bands 
observed at 3200 cm⁻¹ and 1616 cm⁻¹ are attributed to the 
coordinated amino group of the ligand and its 
deformation vibrations, respectively.  
The single narrow line at 400.6 eV in the X-ray 
photoelectron spectrum of the complex further confirms 
the equivalence of all nitrogen atoms. Due to the presence 
of hydrogen bonding in the [Pt(H2L)4]Cl2 complex, it was 
not possible to isolate a specific absorption band for the 

hydroxyl group of the ligand. More distinct absorption 
bands in the 2200–3300 cm⁻¹ region are attributed to 
hydrogen bonding. Elemental analysis of the 
[Pt(H2L)4]Cl2 complex aligns well with the proposed 
formula. 

Thermal decomposition studies reveal that all 
complex compounds are thermally stable up to 200 °C. 
Thermal analysis curves for the cis-complex with 
monoethanolamine (Figure 3) in the temperature range of 
200–360 °C show mass loss accompanied by exothermic 
effects, with a total enthalpy of 1463 J/g and peaks at 278 
°C, 291 °C, and 326 °C, along with a minor endothermic 
effect peaking at 228 °C [14]. The process occurs in three 
stages: a significant mass loss (~27%) in the first stage 
corresponds to the elimination of monoethanolamine and 
decomposition of the complex. Above 500 °C, a slight 
decrease in mass loss is attributed to the decomposition 
of platinum oxide. The final product of thermolysis is 
metallic platinum; the residual mass at temperatures 
above 800 °C, 50.84%, matches the theoretically 
calculated platinum content in the sample based on the 
cis-complex, which is 50.26%. 

The molar electrical conductivity (μ) of solutions of 
complexes I–IV at a concentration of 1 × 10⁻³ mol/dm³ 
was measured. Complex IV exhibited a molar 
conductivity of 216.4 Ohm⁻¹ cm² mol⁻¹, indicating its 
nature as a triionic electrolyte. For comparison, BaCl2, a 
known triionic electrolyte, showed a molar conductivity 
of 223.1 Ohm⁻¹ cm² mol⁻¹. In contrast, complexes I–III 
displayed molar conductivities of 33.6, 41.3, and 19.7 
Ohm⁻¹ cm² mol⁻¹, respectively, confirming their non-
electrolyte characteristics (see Table 3).

Table 2. Principal bond lengths and bond angles of the trans complex [Pt(H2L)2Cl2] 

Connection d, Å Corner ω, degree ω 

Pt-Cl1 2,304(3) N2PtN1 177,4(6) 

Pt-Cl2 2,290(2) Cl1PtN1 85,4(8) 

Pt-N1 2,05(2) Cl1PtN2 89,7(4) 

Pt-N2 2,07(1) N2PtCl2 91,2(5) 

  N1PtCl2 93,3(3) 

Table 3. Some physical and biological characteristics of the complexes. 

Complexes  Solubility  
g/10 ml,Н2О 

Decom temp. 
(melting) 

Elec. сond.  
Ohm-1cm-1 mol-1 

Yield 
% 

Action on lateral 
root % 

cis-[Pt(H2L)2Cl2] 0.91 194 33.6  63 86 

trans-
[Pt(H2L)2Cl2] 

0.96 196 41.3 71 79 

trans-
[Pt(H2L)2Br2] 

0.92 201 19.7 83 62 

[Pt(H2L)4] Cl2 0.97 198 216.4 67  83 
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Fig. 2. Molecular structure of the trans-
complex [Pt(H2L)2Cl2] 

Fig. 3. Results of simultaneous thermal analysis of the Pt(II) cis-complex 
with monoethanolamine. 

 

The references [15,16] indicate that platinum 
compounds with antitumor activity selectively inhibit 
mitosis in plant roots, particularly in corn. One of the 
most potent antitumor drugs, cis-dichlorodiammine 
platinum, serves as an example of a highly effective 
antimitotic compound, which, at a concentration of 0.001 
mg/ml, inhibits cell division in corn roots by 98% within 
three days. 

For the cis-[Pt(NH3)2Cl2] complex, the toxicity (LD50) 
is 13-14 mg/kg, while the therapeutic dose is 7 mg/kg. In 
comparison, for the cis-[Pt(H2L)2Cl2], trans-
[Pt(H2L)2Cl2], and trans-[Pt(H2L)2Br2] structures, as well 
as the tetramine [Pt(H2L)4]Cl2 type, the toxicity levels are 
102.146 mg/kg and 173.121 mg/kg, respectively. The 
study demonstrates that the synthesized complexes I-IV 
are less toxic than cis-dichlorodiammine platinum. 

Corn roots were treated with aqueous solutions of 
complexes I-IV at a concentration of 0.001 mg/ml. After 
72 hours, the length of the section where lateral roots had 
formed was measured, and the change in this length was 
taken as the average growth. The percentage of lateral 
root inhibition caused by platinum(II) complexes I-IV is 
presented in Table 3. The effects of platinum compounds 
with monoethanolamine (I-IV) on microorganisms and 
corn roots make them suitable as test subjects for the 
preliminary selection of compounds with potential for 
further testing. Screening of all tested platinum(II) 
complexes with monoethanolamine demonstrated their 
potential use as antitumor agents. The cytotoxic activity 
was found to be strongly influenced by the structure of 
the complexes [17-19]. 

An analysis of the structure of the synthesized 
platinum(II) complexes with monoethanolamine, 
conducted using various physical methods, revealed that 
the ligand coordinates monodentately to the nitrogen 
atom of the amino group in both cis- and trans-
configurations. The hydroxyl group of the ligand does not 

participate in coordination in any of the synthesized 
complexes. It was also determined that the composition 
and structure of the resulting complexes are uniquely 
dependent on the nature of the initial platinum salts and 
the synthesis conditions. Biological testing of all 
synthesized complexes revealed that complexes I-IV 
exhibit varying levels of antitumor activity 

4. Conclusion 

Optimal conditions for synthesizing 
monoethanolamine-containing platinum(II) complexes 
have been identified. These conditions encompass the 
reactant ratios, temperature, solvent type, and, in certain 
cases, pH values for the synthesized compounds cis-
[Pt(H2L)2Cl2], trans-[Pt(H2L)2Cl2], [Pt(H2L)2Br2], and 
the tetraamine [Pt(H2L)4]Cl2.  

The single crystals of the trans-[Pt(H2L)2Cl2] complex 
were analyzed using X-ray diffraction, with results 
aligning well with data from IR and X-ray photoelectron 
spectroscopy. The variation in Pt-Cl bond lengths arises 
from the involvement of one chlorine atom in an 
intramolecular OH…Cl hydrogen bond, whose geometric 
parameters indicate a relatively strong hydrogen bond. 
The tetraamine complex [Pt(H2L)4]Cl2 was synthesized in 
an alkaline medium (pH = 10) by reacting PtCl2 with 
monoethanolamine in a 1:10 ratio, followed by 
precipitation with petroleum ether. A single, narrow peak 
at 400.6 eV in the X-ray photoelectron spectrum of the 
complex confirms the equivalence of all nitrogen atoms. 
Notably, the hydroxyl group of the ligand in all 
synthesized complexes does not engage in coordination. 

Screening of the tested platinum(II) complexes with 
monoethanolamine revealed their potential as antitumor 
agents, demonstrating that cytotoxic activity is strongly 
influenced by the structural characteristics of the 
complexes. Optimal conditions for synthesizing 
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monoethanolamine-containing platinum(II) complexes 
have been identified. These conditions encompass the 
reactant ratios, temperature, solvent type, and, in certain 
cases, pH values for the synthesized compounds cis-
[Pt(H2L)2Cl2], trans-[Pt(H2L)2Cl2], [Pt(H2L)2Br2], and 
the tetraamine [Pt(H2L)4]Cl2.  

The single crystals of the trans-[Pt(H2L)2Cl2] complex 
were analyzed using X-ray diffraction, with results 
aligning well with data from IR and X-ray photoelectron 
spectroscopy. The variation in Pt-Cl bond lengths arises 
from the involvement of one chlorine atom in an 
intramolecular OH…Cl hydrogen bond, whose geometric 
parameters indicate a relatively strong hydrogen bond. 
The tetraamine complex [Pt(H2L)4]Cl2 was synthesized in 
an alkaline medium (pH = 10) by reacting PtCl2 with 
monoethanolamine in a 1:10 ratio, followed by 
precipitation with petroleum ether. A single, narrow peak 
at 400.6 eV in the X-ray photoelectron spectrum of the 
complex confirms the equivalence of all nitrogen atoms. 
Notably, the hydroxyl group of the ligand in all 
synthesized complexes does not engage in coordination. 

Screening of the tested platinum(II) complexes with 
monoethanolamine revealed their potential as antitumor 
agents, demonstrating that cytotoxic activity is strongly 
influenced by the structural characteristics of the 
complexes 
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