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Abstract:

In this study, a number of chemical compounds derived from the
thiozolidine-4-one nucleus were prepared and their molecular docking
was studied. Their ability to inhibit the urease enzyme was evaluated in
vitro. The ability of the these compounds to inhibit the urease enzyme
was classified relative to the inhibitory ability of the standard inhibitor,
which is thiourea (50% = 22.5 micromolar), to very good, which has an
inhibitory ability of less than (50 micromolar) and good, which has an
inhibitory capacity ranging between (50-100 micromolar), weak, which
has an inhibitory capacity ranging between 100-200 micromolar, and not
active for compounds that have an inhibitory capacity higher than (200
micromolar). The theoretical results were then compared, revealing that
all compounds theoretically exhibited better binding efficacy than the
standard inhibitor, but this was inconsistent with experimental results for

some compounds.
The preparation of these derivatives involved three pathways:

The first path: This path includes the preparation of thiazolidine-4-one
derivatives (NM6-10) in two steps. The first included the preparation of
various semicarbazones (NM1-5) from the reaction of different aldehydes
with semicarbazide, followed by a reaction with thioglycolic acid. The
practical results of inhibiting the urease enzyme for the prepared

compounds ranged between weak (NM6,7,9) and not active (NM8&,10).

The second path: This path includes the preparation of 2-
iminothiazolidin-4-one derivatives through three different methods, the
first (NM11-16) in two steps. The first included the preparation of 2-
iminothiazolidin-4-one (NM11) from the reaction of thiourea with

monochloroacetic acid, followed by Knoevenagel condensation. For 2-



iminothiazolidin-4-one with different aldehydes, the practical results of
inhibiting the urease enzyme for the prepared compounds ranged between

weak (NM15,16) and not active (NM11,12,13,14).

The second method included the preparation of 2-iminothiazolidin-4-one
derivatives (NM27-31) in two steps. The first included the preparation of
various thiosemicarbazones (NM17-26), from thiosemicarbazide with
various aldehydes, followed by its reaction with monochloroethyl acetate.
Some thiosemicarbazone derivatives showed a very good inhibitory
ability and better than the standard inhibitor. (Thiourea), which are the
compounds (NM19,20,26), but the 2-iminothiazolidin-4-one derivatives
that were prepared from them, the practical results of inhibiting the urease
enzyme for the prepared compounds ranged between weak (NM29,31)
and not active (NM27,28,30).

The third and final method included the preparation of 2-
iminothiazolidin-4-one derivatives (NM32-41) by reacting various
thiosemicarbazones (NM17-26) with maleic anhydride. Most of the
prepared compounds showed very good inhibitory ability
(NM35,36,37,38,38,39,40,41). One compound was good (NM33) and
only two compounds gave a weak inhibitory ability (NM32,34).

The third path: This path includes the preparation of 2-thioxothiazolidin-
4-one derivatives through three methods. The first is the preparation of
(NM42-44) by reacting different amines with carbon disulfide and then
with maleic anhydride. The practical results of inhibiting the urease

enzyme for all the prepared compounds were weak.

The second method included the preparation of 2-thioxothiazolidin-4-one
derivatives (NM45-56) by reacting two amines, benzylamine and

cyclohexylamine, with carbon disulfide, then with monochloroacetic acid



(NM45-46), and preparing other derivatives through the Knoevenagel
condensation between the two prepared compounds and various
aldehydes. (NM47-56), the practical results of inhibiting the urease
enzyme for the two compounds (NM45-46) were very good. As for the
derivatives prepared from the condensation of Novonagel (NM47-56),
they showed an inhibitory ability that ranged from good for one
compound (NM48) to weak for the compounds. (NM51,55), while the

rest of the compounds were not active.

As for the third method, it included the preparation of 2-
thioxothiazolidin-4-one derivatives (NM57-83) by reacting different
amino acids (glycine, alanine and valine) with carbon disulfide and then
with monochloroacetic acid (NM57-59) and then converting them to the
corresponding esters (NM60-62) and the corresponding hydrazides
(NM63-65), the practical results of inhibiting the urease enzyme for the
first three compounds (NM57-59) were very good. After the esterification
of the three compounds, a decrease was observed in the inhibitory ability
of these compounds (NM60-62), but they still have a very good inhibitory
ability. After preparing the corresponding hydrazides (NM63-65) and
measuring their inhibitory ability, it was found. It is also low compared to

the corresponding acids (NM57-59), but it is also considered very good.

The last 2-thioxothiazolidin-4-one derivative (NM66-83) was prepared by
condensation of Knoevenagel between the three prepared compounds
(NM57-59) with different aldehydes. The practical results of inhibiting
the urease enzyme for these compounds were very different, ranging from
very good for the compounds (NM72, 73, 76), and good for the
compound. (NM77), weak inhibitory capacity for the compounds
(NM67,74), weak for the compounds (NM66,67,69,70,71,74,75,79,
81,82,83), and not acyive for three compounds (NM68,78,80).
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