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Abstract

The current study involves the preparation of number of urea
derivatives from reaction of urea or thiourea with aromatic amines
asin compounds:
"Phenylthiourea, N-phenylurea,N-(2-methoxyphenyl) urea, N-(4-
aminophenyl) urea, N-(2-methylphenyl) urea,
N-(2-methoxyphenyl) thiourea, N-[4- (amino carbonl) amino phenyl]

urea, N-[4-(amino carbonyl) amino phenyl]

acetamide, N-pyrazin-2-ylurea, N-pyridin-2-ylurea,N,N -bis(3-

bromophenyl)urea, N,N-bis(2-methoxyphenyl)urea ".

In addition to the preparation of three compounds considered as
Schiff bases that were prepared from reaction of thiosemicarbazide
with aldehyde or aromatic ketone as in the compounds:

"(N-(4-hydroxybenzylidene) hydrazinecarbothioamide, 2
hydroxybenzaldehydethiosemicarbazone, 1-(4-hydroxypenyl) ethan-

1-onethiosemicarbazone)"

The identification of the prepared compounds was done using
spectroscopy (FTIR) and purities of the compounds were
determined using TLC which was pure and melting points for these

compounds were determined in addition to biological activities




against Proteus mirabilis were estimated using disc diffusion

method around the plate where antibacterial activities estimated.

Some of the prepared compounds effects on urease activity were
studied and showed good effect in urease inhibition. Some
compounds show competitive inhibition and others non-
competitive type.

And lastly Ve, Ki, Kin, 1 % values of the enzymes were calculated

using line weaver Burck equation.
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Figure (1): structure, yield %and F.T.IR spectrum d. N-phenyl urea
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Figure (2): structure, yield % and F.T.IR spectrum of N-phenylthiourea
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Figure (3): structure, yield %, and F.T.IR spectrum of N-(2-methoxyphenyl)urea
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Figure (5): structure, yield % and F.T.IR spectrum of N-(2-methylphenyl)urea
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Figure (6): structure, yield % and F.T.IR spectrum of N-(2-methoxyphenyl)thiourea
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Figure (4): structure, yield %and F.T.IR spectrum o N-(4-aminophenyl)urea
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Figure (8): structure, yield % and F.T.IR spectrum of N-[4-(amino carbonyl)amino phenyllacetamide
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Figure (12): structure, yield %and F.T.IR spectrumof N,N -bis(2-methoxyphenyl)urea
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Figure (11): structure, yield % and F.T.IR spectrumof N,N-bis(3-bromophenyl)urea
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Chaptor One Sntroduction

Studies on enzyme inhibition remain an important aaref
pharmaceutical research since these studies haveol¢he discoveries of
drugs useful in a variety of physiological condiso The enzyme inhibitors
can interact with enzymes and block their actittyards natural substrates.
Urease inhibitors have recently attracted muchatte as potential new anti-
ulcer drugs and in the treatment of urolithiasisnically, urease was the first
enzyme crystallized but its mechanism of actiostiitlargely misunderstood.
Inhibitors of urease can be broadly classified two categories(1) active
site directed (substrate-likgR) mechanism-based directed. Urease, due to its
high substrate (urea) specificity, can only bindatdew inhibitors with a
similar binding mode as urea. Several non-covaletdractions including
hydrogen bonds and hydrophobic contacts stabiliee énzyme-inhibitor
complex Many medically significant biological processeg anediated by
proteins participating in signal transduction padlge/that involve G-proteins
and/or second messengéts.

1:1 Urease (Urea amido hydrolase) :

Is one of the enzymes belongs to the grdydrolases) which has
classification number (E.C.3.5.1.5), and this enzysantains nickel ion to
induce urea hydrolysis to evolve ammonia and cadb@nmolecule and
carbonic acid according to the equation in figurd.):
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Urease 9)|
HoN—C—NH,; 4+ Hy0 =———————= NH3 + HoN—C—OH

Ammonia Carbamate

]

HoN—C—OH + H20 =g NHg3 4+ H2COg3
Ammonia Carbonic Acid

2NH 3 4+ 2H 90 =g 2NH ,* 4+ 20H -

Figure (1-1): Equation of urea hydrolysisto evolve ammonia and

car bamate molecule and carbonic acid

After equilibrium between ammonia and water oscuhich results in
ammonium hydroxide that rapidly increases $&i** Musculus (1876)is
considered to be the first that studied the badtemrease after that Miquel
(1890) diagnosed the production of urease in mangromrganisms
including bacteria®’891011121319)re35e is produced by pathogenic or
nonpathogenic bacterf&'®. Urease is very important as it helps causing
disease and it is considered a virulence factonamy bacteria, it has been
shown the production of such enzyme in about 1p8<yof bacteri&.

As the infection with theroteus, pseudomonas, staphylococcus, coryni
bacterium, morganella, micrococcus, klebsiella, cause urinary tract infection
(UTI) and urolithiasis.
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All these bacteria produce this enzyme thatgrascipal role in urolithiasis
by increasing the pH from 5 to 9 causing the mihsadts to precipitate in
mucous materiaf*” which is produced by the bacteria and enters in its
cellular structures and acts as naivus around wéeadts are precipitated to
form stones. It also has been found that bacteel$ inside renal stones in
patients treated with antibioti€®

Helicobacter pylori is considered as the main cause of gastritis,thed
virulence factor of this bacteria is the productairurease to protect it from
the acidic media of the stomach and also it caaegacrease in ammonium
hydroxide that produces erosion of the gastric macoolonized by the
bacteri&?.

Urease produced byreaplasma urelyticum leads to acute pulmonary
infections as it causes erosion of the bronchiahefum ®2.

The urease produced bBlyeptococcus salivarius that colonizes the buccal
cavity and alters unhealthy conditions lead tohteeatvities®?.

Urease enzyme is also found in soil because eftiganisms the live in

soil and have role in nitrogen metabolism and feotllizations®* %2

1:2 Cdlular L ocalization of Urease:

Urease is extracellular enzynf® Y and most studies show that
urease concentrates in yeasts and cytoplasmic glamestbacterial strains
(.42 35 enzyme is detected in the cytoplasm of 22 hHacf®. Electronic
microscope shows the conjugation of the inner mamdtostaphylococcus
and in the periplasm and outer membranePudteus mirabilis ®.While
Helicobacter pylori is the only bacteria that has enzyme in cytoplaschon
cell membrane; because of the ability of the b&dteruter membrane to

adsorb the enzyme that is released from adjacérautelysis®”.
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1:3 Urease Regulationsin Bacteria:

Urease is either induced or constitutive oatting to bacteria and
depends on environmental factors; some studiestqubito that enzyme
production is associated with nitrogen balance.

Ammonia or nitrogen rich compounds like urea inhits production and it
is initiated when nitrogen quantity in environménltimited ® - 22)

There are environmental factors that affect thesgeproduction like pH,
urea concentration, glucose or ammonia initiabgat ovidencia andproteus
while Klebsiella regulates enzyme production in response to nitroge
compound like ammonia ,glutamine ,lysifte.

In streptococcus salivarius, enzyme production is regulated by surrounding
pH; as low pH of this bacteria produce urease toeise pH of the media.
In Bordetella bronchioseptica urease production is regulated thermally
29 While urease production Pseudomonas aeruoginosa is regulated by the
nitrogen regulation from ammonia and the followamgymes:

Glutamine synthetase, NADP-dependant Glutamate dieggnase and
glutamate synthetas€” 3 As bacteria prefers nitrogen metabolism to
ammonia with glutamine or glutamate according ® fttllowing equations
in figure (1-2):%°



NADP *

2-Ketoglutarate + NH 5 — » | -Glutamate
Glutamine dehydrogenase

L-Glutamate + NH 3 » L-Glutamine
Glutamine synthetase

NADPH NADP *

L-Glutamate + 2-K etoglutar ateL»A -Glutime
Glutamate synthetase

Figure (1-2): Nitrogen metabolism to glutamine or glutamate

Other studies show that control system of nitrogehacteria is controlled
by a complicated sequence which initiates the mboo of RNA
polymerase which identifies promoters concerninghwiitrogen control

gene®.

1:4 Ur ease M echanisms:

It is possible to demonstrate urease mechaassassumed by Zerner and
is defined as Zerner Model in the active Site
The figure (1-3) shows the presumed mechanisnhfoattion of urease’.

Sntroduction




Figure (1-3): The presumed mechanism for the action of urease of

Zerner model 9,

It is thought to be association betweelkalicons with water molecule
or nickel ions with hydroxide.

Mechanism of urease action depends onrdiftenickel ions .One of
the steps depends on connection and stimulatiamezf molecule, and the
other step of water molecule stimulatidh

Study was done on the crystal form of uresasgcture and it was found
that urea binds covalently with first nickel ionathsubstitute water ion
through covalent bond of oxygen atom of urea tst finckel ion with the
assistance of histidine. The following figure (1ghows nickel role in

urease actioft”.
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Figure (1-4): Nickel rolein urease action ¥

There is a region at the active sifeHistidne, 320) that works on
stimulation of water molecule conjugated with thetaflic ion and a state of
resonance occur by having nitrogen for the positiwne the presence of
negative charge on hydroxyl group conjugated witktaty then these two
metallic sites conjugate when attack hydroxyl tbavalently binds with
nickel ion® 93

There are evidences that point for the pesesf a system for urea
transplant depends on the energy in bactesgadomonas aeruginosa ,there
Is a transplant protein specialized in the cytapiasnembrane for transport
of urea and stimulate ATP synthetase as in thedhysls of urea; the pH
increases and it results from it a gradual conedéintr of protons that
stimulates the ATP synthetase for energy productiand there is a

specialized protein for the transport of ammoniom,i
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ammonia and carbon dioxide diffuse from the membraath no need of
media in some organisms, there is also a spedlalzetein depend on
energy in presence of magnesium ion to transpaskehiion for the
production of effective ureas&®. The figure (1-5) shows urea, ammonium

ion and nickel transport system in bacté&tia

Figure (1-5): Urea, NH, and nickel transport system in bacteria®

1:5 Enzyme specificity:

This term is used to express the specificftgnzyme to stimulate one
reaction or a limited number of reactidffdthese enzymes are considered
as catalyst with high specificity, there are grehfferences between
specificity of enzymes and it divided enzymes into:

1. High specificity which is specific for one matdria
2. Low specificity that is used for more than onestrdie.
Urease is considered to be high-specific enzymeartdsv urea. There is

another category towards divisiofiZ.
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(@) Low specificity: And also called (Bond specifigityas enzymes
(peptides, phosphates, and esterases) make thegae=non long run as the
basic substances that is supplied with chemicaldbdde: peptide bond,
phosphate bond and carboxylate ester bond resphctiv
(b) Group specificity: Like hexokinase which stimukatghosphorylation of
many sugatrs.
(c) Absolute or near absolute specificity:
Group of enzymes that stimulate reactions towargssubstance or double
of substances like urease that stimulates onetdireeaction towards urea
and towards similar analogue in a slow reaction.
Urease enzyme, that is produced from plants, bhackad yeasts, is a good
example of high specific enzyme towards Uféa

Despite the trials done to find urea substitigesa basic substance but
there was no success as it was found that enzyudmoliises urea but

inactive with methyl ure&®.

1:6 Urease | mportancesfor Different Organisms:
1:6:1 Animals:

For ruminants, they can utilize urea presencblood to form proteins

in nitrogen cycle that involves urea transport frbfood to stomach then
hydrated to ammonia and carbon dioxide by bacteniabse presence in
stomach then hydrated to ammonia and carbon didxydkacterial urease
presence in stomach, and ammonia is used as aesofiraitrogen by
microbes to form protein, then digested and absoidrobial proteins in

alimentary canal*”
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1:6:2 Microor ganisms:

Urease enzyme is considered as virulence factoorferkind of bacteria
6. 42 $)Many studies show that urease enzyme plays aimoiimentary
canal and pathogenesis (that enables the bactem&idic media)causing
dangerous diseases like stomach catféaf®

Proteus mirabilis is considered asoccobacilli that causes urinary tract
infection and these bacteria have many virulenceofa that aid in causing
infections like flagella, urease, LPS in additionprotease enzyme that play

important role in bacteri&® &

1:7 Proteus Bacteria
1:7:1 History
Proteus is a Greek word that Hauser (1885) called the dgcthe

discovered and means "continuous changing sHapets ability to move
fast and change the colony shape. He mentioned stnains of these
bacteria: mirabilis, vulgaris. He described colony of thedeacteria as
circular colony that change to irregular colonyhwémoeba likeextension
“" These bacteria are present widely in nature day @ very important
role in organic substances degradation and weflatésbfrom soil, water,
home “®). The physiological properties of these bacteriaewstudied and
differentiate the possibilities between these b#&cteo use and ferment
maltose where one strain can ferment maltose wltilers can not*”
These bacteria can utilize urea by urease andalibermmonia, COwhich
elevate pH of the media to basic linfit: >

This property is specific tprotues which makegrotues move fast and in

addition to that the sea wave appearance on sgéida what is called
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Swarming, this can distinguish it froMorganella by producing HS gas
and lipase enzyme in addition to urease enzymeugtimh and swarming
®2 These bacteria spread among patients in hosgitabsocomial infection
leading to difficult treated infectioR® and may be lethal in (15-8098.

As patients withproteus is considered as source of infection to human

himself (autoinfection) and othe'ré >

1:7:2 Clinical Significance of Proteus:

Proteus is considered as opportunistic microorganism bedongs to
enterobacteriaceae for its effect on health of huarad animal$® ®©as it
causes gastrointestinal infection and genitourinafgction and its clinical
significance comes afté.coli, Klebsiella pneumoni as they cause U1
It has been isolated from Urinary tract, woundsnbuskin, eyes, ears, nose,
and larynx and from alimentary tra€f.Proteus causes UTI in elderly
patients®Vas it constitutes 15 % from bacterial infection tbé urinary
system®*®*%%n addition to other surgical operatiGfisProteus also causes
nosocomial infection®”. Before about 50 years, it was cléhat ways of
prevention of such infections inside hospital Wik considered as great
difficulty because of emerging resistant-strainsbatteria.®®. Spread of
infection is either endogenous that is present len gkin, intestine and
pulmonary systems from patients in hospital or exags by medical staff,
tools, like catheterizatioff?.Catheterization is considered as main source
for urinary tract infectiord®® ™ Infection with catheters constitutes about
12% of the urinary tract infection, In additiondther instrument§™.It was
shown that catheter carries (2-4) %of the risknédction and the source is
the patients himself, i.e., it's endogenous andavsttbatProteus mirabilis is

the most common kind of infectious organisffis

AR
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While Chane found that 70.4% of the infectiayurges are tools and
contaminated instruments witRroteus ®.Proteus mirabilis constitutes
about 70-90 % of the infection by Proté{fs

While Proteus vulgaris causes about 25%then other strains constitute (5-
8) %, and the urinary system is considered of thetraommon sites that is
infected with bacteria and especially in women tasauses (10-20) % of
infection .

Urinary system is exposed to many kinds dh@agical bacteria that
cause autoinfection and nosocomial infection likecoli, Klebsiella,
Enterobacter,Serratia species,Pseudomonas aeruoginosa ,Saphylococcus
saprophyticus ,S.epidermidis , CandidaEnterococcus faecalis in addition to
Proteus species®®

Ankler "®"" shows that urinary system infections causedPhyteus
occur by the movement of these bacteria upwarditirats ability to move
fast by flagella and this is called (ascending atites), and the infection
may be complicated by pyelonephritis. and in soases these bacteria may
spread in the blood stream causing septicétfli@hese bacteria have many
virulence factors that increase thparcentage of infection; as its presence in
urine, rapid growth rate, and fast movement in @aldito many factors that
increase the health problems especially in eldarig causes infections,
renal stones, bladder stones, renal failure amdyitract obstruction’®.Its
thought thatProteus has important role in rheumatoid arthritis as lzodies

for the bacteria were found in those patiéfit& "
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1:7:3 Virulence factors:

Proteus bacteria have many virulence factors that helpestriction of
hosts due to the ability of secreting many enzyares toxins in addition to

have certain surface structures increasing thaitence.

1. Fimbria and Adherence Ability:
These bacteria can adhere to uroepithelial cetlspaesence of fimbriae
in large numbers on bacterial surface cause sewéeetion leading to

pyelonephritis (inflammation of kidney parenchyndale to bacteruri&® &
and 84)

(19, 85)

2. Falgella and Swar ming motility

3. Hemolysin:

Proteus bacteria can secrete hemolysin that destructs RRBCis one of
factors that help in invasidff.
4. Outer Membrane Proteins (OM Ps) ; (87 &)

5. LPS-O-Antigen endoxine:

This is one of gram negative virulence factor thalp in activities of
bacterial antibodies present in serum like phagestSR.
6. Capsule polysaccharide (CPS):

The capsule oProteus bacteria have relation with their pathogenicity
because of its ability to collect metallic magnesions as result of presence
of some acids like uric acid, pyruvic acid or phosie groups that result in

urolithiasis®® °°

7. Natural resistance to polymyxine:
Proteus bacteria resist cyclic antibiotics of (PMX) kind dagise of
connection of positive charge present in theircitme with negative charge

of lipid A region®* 92
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8. Invasiveness.

Infection occurs afterProteus penetration of the host that cause
secretion of a protein helps them to change tiaaps to small rods with
fast movements and multiplication inside H8%t*)

9. Urease Production:

The Proteus spp bacteria have the ability to increase the pH oheulby
secreting of urease that splits urea to ammonia cardon dioxide that
precipitate magnesium ion and calcium ion thatpmesent in urine and then
result in urolithiasis (stone formatiofiy>"

10. Protease production:

Proteus can resist the immune system by production ofgas¢ that

split peptide chains present in immunological atés that permit the

establishment of infectidf’.

The urinary tract infection is common in commity and hospitalS®.In
most cases infection is chronic and recurrent ad% 2n chronic cases
infection stops after therafy?. There are two kinds of infection is relapse
and reinfection. In the first condition, the causfeinfection is same of
previous infection not like the second case.

Pathogenic bacteria transport to the urintaagt via ascending route
from the colon region via urethra and the surrongdissue to the bladder,
its presence in the kidney depends on the viruléac®rs of the bacteria
and host factors. Bacteria might spread via heneswogs route from the
blood as in cases of bacterentid”: Or lymphatogenous route from

lymphatics®, urinary system is infected with many infectioeading to

V¢
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disturbances of renal infections some of lead td stage renal disease
(100101.102) ‘njost diseases that affect the urinary tracts emesed by
pathogens, fungi, viruses like pyelonephritis angbdrculosis (T.B), the
kidneys might be affected by metabolic disorderd hareditary nephritis,
nephritic syndrome, lipoid nephrosis and congenitaélformation and
anomalies™®?, or the disease occur as mutation in alleles ligral

coloboma syndrome while bladder is affected by ¢pemir malignant lesion
(103)

1:8 Chemother apy of | nfections:

Infection is major category of human disease amtbdkmanagement of
antimicrobial drugs is of the first importance. Tteem chemotherapy is
used for the drug treatment of parasitic infectianswhich parasites
(viruses, bacteria, protozoa, fungi, and worms) @estroyed or removed
without injuring the host. The use of the term twver all the drug or
synthetic drug therapy needlessly removes a digimevhich is convenient
to the clinician and has the sanction of long us&yeconvention the term

also used to include therapy of can&éf

1:8:A History of Chemother apy:

Many substances that we now know to posses theregtficacy were
first used in distant past. The ancient Greeks usaié fern, and the Aztecs
chenopodium, as intestinal antihelminthics.The emiciHindus treated
leprosy with chaulmoogra for hundreds of yearsilshdvave been applied
to wounds, but despite the introduction of merasya treatment for syphilis
(16th century) and the use of cinchona bark agaiadaria (17th century)

the history of modern rational chemotherapy didbegin until

Yo
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Ehrlich developed the idea from his observation #mline dyes selectively
stained bacteria in tissue microscopic preparatamtscould selectively Kill

them, (105.106)

1:8: B Classifications of antimicrobial drugs:

Antimicrobial agents may be classified adaooy to the type of
organism against which they are active and in th®k follow the
categories:

1. Antibacterial drugs
2. Antiviral drugs

3. Antifungal drugs

4. Antiprotozoal drugs

5. Antihelminthic drugs.

1:8: C How antimicrobials act:

It should always be remembered that drugs selelom the sole
instruments of cure but act together with the redtdefenses of the body.
In general microorganisms are inhibited or killgddell wall damage or cell
wall synthesis inhibition or impairment of cytophkais membranes
permeability or altering physical and chemical stnes of protein of these
microorganisms or through impairment of cellulazynatic activities or
protein and DNA synthesis inhibitidtf*.And also the bacterial resistance
for the chemical compounds may be due to the poesehnatural resistance
or resistance resulted from genetic mutations ertdylasmid resistance or
due to absence of suitable transporter for the coumg and thus can not
reach the target in the c&ff”or due to thick cell wall as it contains high
lipid in the wall. Antimicrobials act at differemsites in the target organism

as follows:

' 1
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1:8: C: 1 Thecdl wall:

This gives the bacterium its characteristic shapk @ovides protection
against the much lower osmotic pressure of therenment. Bacterial
multiplication involves breakdown and extensiontloé¢ wall; interference
with these processes prevents the organism froistirgsosmotic pressures,
so that it bursts. As these cells of higher, egman, organisms do not
possess this type of wall, drugs, which act hewey be especially selective,
obviously the drugs are effective only against gngwcells. They include:

penicillins, cephalosporins, vancomycin, bacitraciycloserine!**”),

1:8: C: 2 The cytoplasmic membrane:

Inside the cell wall is the site of most of the rolmal cell's biochemical
activity. Drugs that interfere with its functionclnde: polyenes (nystatin,
amphotericin), azoles (fluconazole, itraconazol@awnazole) polymixins

(colistin, poly-myxin B) 96107

1:8: C: 3 Protein syntheses:

Drugs that interfere at various points with theldwip of peptide chains
on the ribosomes of the organism include: chloraampiol, erythromycin,
fusidicacid, tetracyclines, aminoglycosides, qummatmdalfopristin,

linezolid.

1:8: C: 4 Nucleic acid metabolism:

Drugs may interfere directly with microbial DNAr ats replication or
repair, e.g. quinolones, metronidazole, or with RN&g. fifampicin

indirectly on nucleic acid synthesis, e.g. sulphoits, trimethoprim.

ARY
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1:8: D Use of antimicrobial drugs:

*Selection of antimicrobial drugs:

The general rule is that selection of antimicrabsthould be based on
identification of the microbe and sensitivity tesAdl appropriate specimens
(blood, pus, urine, sputum, cerebrospinal fluid)siminerefore be taken for
examination before administering any antimicrobilis process inevitably
takes time and therapy at least more serious infecimust usually started
on the basis of the " best guess " with the wordigwiise in prevalence of
multiply-resistant bacteria in the last decade Keoge of local
antimicrobial resistance rates is an essentiakptesite to guide the choice
of local " best guess " or empirical Antimicrobiakrapy. Knowledge of the
likely pathogens (and their current local susceldiib rates to
antimicrobials) in the clinical situation thus cefgxin may be a reasonable
first choice for lower urinary tract infection anenzylpenicillin for

meningitis in the adult (Meningococcal or pneumaabc

*Rapid diagnostic tests:

Use of tests in this type is about to ugdea revolution with the
widespread introduction of affordable , sensitivel &pecific nucleic acid
detection assays ( especially those based on thme@se chain reaction —
PCR).

* Route of administration:

Parentral therapy (which may be IM. o} I¥ preferred for therapy of
serious infections because high therapeutic coraems are achieved
reliably and rapidly. Initial parentral therapy st be switched to the oral

route whenever possib[g?>-10¢-108)
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1.9 Aim of thework:

1. Preparation of the compounds (urea analogues emiéf Sases) which are
considered as urease inhibitors with antimicrolglvity to treat urolithiasis

in UTI (Urinary Tract Infection) caused Byoteus mirabilis.

2. Examination of Biological and enzymatic activit@fsthese compounds.
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3.1.1 Urea derivatives preparations:

Compounds (12) which are urea derivatives or analogues;
according to table (3-1). They were prepared frbereaction of urea or
thiourea with aromatic amines in absolute ethanblent with presence

of concentrated HCI as a catalyst according tdahewing equation:

HCI
Ar —NH, . NHzﬁ_NHZ - AT —NHCNH, + NH,*

Et-OH
X X

This reaction is considered as electrophilic nmgkelic reaction.
Where amines represent the nucleophil and ureaiourea represents
the electrophil. The catalyst, concentrated HQicreases the reaction
rate through urea salts formation which are carsd as strong
electrophil that forms the amines, strong nuecloatiacks urea salts to
form urea derivatives or urea substituted compouhalsrelease NH as

demonstrated through the following suggestive meisina :
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Fo—H o

Al |

I —H
NH;=C—NH; ————— NH,~C—NH, <—— NH.—C—
+

2~ C—NH;
O-H
O-H ;
NH2C-NH
|\1H2-§'|:_—NH2 + AN, — %

~___

H—l}l'-H

(+ Arl

A H—O

H—O
ANNH—C—NH, _ ANH—CENH, < NHs -
+ ArNH— C—NHjz

| N—*

NH
-H 2

ArNH—(ﬁ—NHz + NH,
! ¢

TLC (thin layer chromatography) technique wasdug examine the
formation and purity of the compounds by using @able mixture as
eluent. FTIR was also used for examination.

Table (3-1) shows the physical properties of conmgisu(1-12).
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Resutts and Didenssion

Table (3-1): The physical properties of urea deriatives compounds.

No. Structure of compounds CIEIeE! M.wt. Meltlng color
formal point(m.p.)
1. Wtk  NH2 CHeN,O | 136.15| 170-172 | white
O
NH —C—NH
2. Q g 2 CHeN,S | 152.22| 178-180 | white
I
. QNH_C_NHZ C8H10N202 166.18 216-218 Vi0|et
OCHs
4, HZNONH—ﬁ—NFIz CHoNsO | 151.17| 265-267 | Dark
O brown
NH—C——NH, _
5, Q I CeHiN,O | 150.18| 193-195 | violet
CH3
NH—C—NH,
I CeHiN,OS | 182.24| 222224 | Grey
6. OCH
Dee
, sz—ﬁ—HN—@NH—ﬁ—Nw CeHiNiO, | 194.19|  >350 | ~°FP
' O o}
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Continued table (3-1): The physical properties of tea derivatives

compounds.
No. Structure of compounds Cuzmes] M.wt. Meltlng color
formal point(m.p.)
HSC—C—HN—@NH—C—NW
8. 5 5 CoHuNO, | 193.2 350 | Brown
NS NH—C—NH,
Ej/ ! CHeN,O | 138.13 | 290292 | brown
9. N
= H—C—NH,
10 o | S CoHNO | 137.14 | 230-232 | brown
' N
B
— 370.04 > Gre
11 K}Nwﬁ: NH_Q C1sH10N0Br 590 Y
' o)
Br
NH—C—N
12. y) C15H16N203 272.3 >300 Brown
OCH; H;CO
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3.1.2 Infrared spectra for urea derivatives compoud:

The FTIR for compound (N-phenyl urea) as showrtalle (3-2)
absorption band of carbonyl of amide group at (1657") could be
attributed to (C=0) stretching vibration. (C=C) m@uatic group showed
absorption band at (1598.9¢ncould be attributed to (C=0) aromatic
stretching vibration absorption band of (-Niroup at (3427.3-3313 ¢t
could be attributed to (-NB stretching vibratioft*>****”) The FTIR for
compound (N-phenylthiourea), absorption band afamide group was at
(1193.9 crit) could be attributed to (C=S) stretching vibratigrNH,)
group absorption band was at (3361.7-327T)coould be attributed to (-
NH,) stretching vibration. The absorption band of (Famatic group at
(1606.6 cri) could be attributed to (C=C) aromatic stretchiilgration.

Absorption band of (C-H) aromatic was at (3168.8tnecould be
attributed to (C-H) aromatic stretching vibrati{)lrll5’116’118.) In FTIR for
compound (N-(2-methoxyphenyl) urea), absorptiondoah carbonyl of
amide group at (1662.5 ¢t could be attributed to (C=0) stretching
vibration. o-substitution absorption band peak whaswn at (750.3 cif)

could be attributed to o-substitution bending Jilm@a Amino group

absorption band peak was shown at (3336.6-3199 cm
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Could be attributed to (-Nji stretching vibration. In FTIR for compound
(N-(2-methylphenyl) urea) as shown in table (3-psorption band of
carbonyl of amide at (1662 ¢hcould be attributed to (C=0) stretching
vibration, (-NH) group showed absorption band at (3444.6-3336.8) cm
could be attributed to (-NH stretching vibration. m-substitution showed
peak absorption band at (750.38nzould be attributed to m- substitution
bending vibratiorf**>****"M8IET|R for compound (N-(2-methoxyphenyl)
thiourea) as shown in table £3: the absorption band of the thioamide
group was at (1606 ¢ could be attributed to (C=S) stretching vibration.
(-NH,) group showed peak absorption band at (3274.9-885) could be
attributed to (-NH) stretching vibration , o- substitution showed kpea
absorption band at (748.3 dncould be attributed to o- substitution
bending vibration ‘> The FTIR for compound (N-(4-
aminophenyl)urea) as shown in table (3-2); carboofylamide group
showed absorption band at (1680 gntould be attributed to (C=0)
stretching vibration. p-substitution showed peakoaption band at (831.3
cm?) could be attributed to p- substitution bendingration. The
absorption band of the (C=C) aromatic group appeate(1614 cr)
could be attributed to (C=C) stretching vibratiom the FTIR for
compound (N-[4- (amino carbonyl) amino phenyl] graa shown in table

(3-2); there is symmetrical structure where (JINhowed peak absorption
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Band at (3344.3-3444.6 ¢ could be attributed to (-NJ stretching
vibration. Carbonyl of amide group showed absorpband at (1679.9cm
1) could be attributed to (C=0) stretching vibrati®hsubstitution showed
peak absorption band at (833.2 “Bmwhich could be attributed to p-
substitution bending vibratidh®**® In compound (N-[4-(amino carbonyl)
amino phenyl] acetamide) as shown in table (3-2Zyppanyl of amide
group showed absorption band at (1664.5"crould be attributed to
(C=0) stretching vibration. Absorption band of t{faBlH,) group was at
(3257-3465.8 ci) could be attributed to (-NH stretching vibration, p-
substitution showed peak absorption band at (824 which could be
attributed to p-substitution bending vibratidH®*® The FTIR for
compound (N, Nbis (2-methoxyphenyl) urea) as shown in table )32
absorption band of one peak (-NH) group at (3338") could be
attributed to (-NH) stretching vibration. The al#on band of carbonyl
of amide group at (1674 ¢t could be attributed to (C=0) stretching
vibration, o- substitution showed peak absorpti@md at (734.8 cif
which could be attributed to o- substitution beggdiribration. In
compound (N, Nbis (3-bromophenyl) urea) as shown in table (3t23,
absorption band of one peak (-NH) group at (3288)cwhich could be
attributed to (-NH) stretching vibration. The al®mn band of carbonyl

of amide group at (1637.5 incould be attributed to (C=0) stretching
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Vibration. m-substitution showed peak absorptiomcbat (781 cm)
which could be attributed to m-substitution benditoration®***1¢-18) |n
the FTIR for compound (N-pyridin-2-ylurea); the ahkstion band of
carbonyl of amide group at (1670 ¢prwhich could be attributed to (C=0)
stretching vibration. The absorption band of theH;) group was at
(3344-3436.9 cm) which could be attributed to (-NMH stretching
vibration. In the FTIR for compound (N-pyrazin-2iyga); the absorption
band of carbonyl of amide group at (1670 3ncould be attributed to
(C=0) stretching vibration. The absorption bandh& (-NH) group was
at (3344-3450 ci) which could be attributed to (-NMH stretching
vibration. The following table (3-2) shows the atpdmn band for the

above prepared CompOuﬁng,ﬂ&ll?,llS).
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3.2.1 Preparation of Schiff bases compounds:

Due to the biological importance of theh® bases; three
compounds of Schiff bases were prepared in addittorthe previous
compounds (urea derivative); to compare the bichlgactivity through
the reaction of aliphatic amine with aromatic algd like (p-
hydroxybenzyldehyde, salicildehyde) and aromatictoke like (4-
hydroxyacetophenone) in an absolute of glaciali@eeid as catalyst, as in

the following equation:

Et-OH

R-NH, + Ph—CH Ph—CH=N-R + H,0

” or Benzene
O

In the reaction, nucleophilic amine attacks theboarof the carbonyl
group of aldehyde or ketone to form N-substitutechtaminals that loses
water molecule to yield stable compound as showlowben this

mechanisn*'?
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i
Ph-G=0 +HN-Ar

EtOH

Table(Y-Y): The physical properties of Schiff bases:

No. Structure of compounds Czmies] M.wit. Meltlng color
formula point(m.p.)
13.1 H(%O%Jﬁ\]gNHNHZ CeHoNsOS | 195.24|  295-297 | Pale
7 orange
132 | TCHNNHGNH 2 | CGHN:OS | 195.24) 298-300 | yellow
H
13.3 vo—_ ) \\//ﬁlj“NH?SNH 2 | CgH11N3OS| 209.27 >300 white
' 3
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3.2.2 Infrared spectra of the Schiff bases:

The infrared spectra of the compound (N-(4-hydr@ngylidene)
hydrazinecarbothioamide) showed absorption ban@l&t0 cn1) which
could be attributed to (C=N) this bond is charastier to Schiff bases
stretching vibration. p-substitution showed absorpband at (827. 4 chy
could be attributed to p-substitution bending vilara®'®*?® The infrared
spectra of the compound (2-hydroxybenzaldehydethiosarbazone)
showed absorption band at (3438-3317"kmvhich could be attributed to
(-NH,) of thioamide stretching vibration. o-substituti@howed peak
absorption band at (752.2 @ncould be attributed to o-substitution
bending vibration. (C=N) group, characteristic afth® bases, showed
peak absorption band at (1610.59mvhich could be attributed to (C=N)
stretching vibration®®. In compound (1-(4-hydroxyphenyl) ethan-1-
onethiosemicarbazone), (C=N) which is characteristi Schiff bases,
showed peak absorption band at (1602 coould be attributed to (C=N)
stretching vibration. p-substitution showed peakoaption band at (821.6
cm®) which could be attributed to p-substitution begivibration

(116.120.121) The table (3-4) shows the absorption band oSitteff bases:
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The important signs that ensure the formation diifSbases are:

1. Disappearance of the absorption band of aldehyaboayl group
(C=0) that usually appears at (1695-1720'Em

2. Disappearance of the absorption band of (C-H)mide group that
usually appears at (2650-2850 BYmthat forms two bands of equal
intensities.

3. Appearance of absorption band of (C=N), which isharacteristic

feature of Schiff base formation.

3.3 Results of the biological studies:

3.3.1 Biological activity:

Pathogenic microorganisntause different kinds of diseases to human
and animals. Discovery of chemotherapeutic agen&yed a very
important role in controling and preventing suchisedses.
Chemotherapeutic agents are isolated either fremgliorganisms known
as antibiotics like penicillin and tetracycline..cebr they are chemical
compounds prepared by chemists such as the sulpigs detc. t%?
Microorganisms have the ability to develop resistanto these
chemotherapeutic agents and such strains whictesistant causing major
problem in treatment of microbial infections . Fhis reason searching for

new antimicrobial agents is
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continuous process and great efforts have beenogetblto find new
antibiotics or new compounds with good antimicrolaativity which
might be suitable to be used as chemotherapeutientag One
microorganism were isolated and identified, to bedin vitro techniques,
the microorganism was:
Proteus mirabilis, (gram negatives rods that are distinguished from

other members of enterobacteriaceae by theiryahbiliproduce the enzyme
phenyl alanine deaminase in addition to urease, causes U4, the

technigue was the (Disc sensitivity test), thishodtinvolves the exposure
of the zone of inhibition toward the diffusion ofiaroorganism on agar
plates. A standard (5mm) diameter sterilized fifiaper disc impregnated
with a specified volume of the compound solutiopresenting the (MIC),
minimum inhibition zone, this disc was placed oragar plate cultured by
the test organism. The plates were incubated #h(2at 37 C) The zone

of inhibition of bacterial growth around the disaswbserved:*>**®
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3.3.2 Inhibitory ability of prepared compound agairst gram

negative bacteria

The prepared compounds show inhibitory activityailtoncentration of
10 mg/ml where they have the highest inhibitoryligbior the compound
(N-(2-methoxyphenyl) urea, N-(4-aminophenyl) urBla(2-methylphenyl)
urea, N-(2-methoxyphenyl) thiourea, N-pyrazin-2rgla, N-(4-
hydroxybenzylidene) hydrazinecarbothioamide,

2-hydroxybenzaldehydethiosemicarbazone,1-(4-hygbegpyl)ethan-1-
onethiosemicarbazone agaiisbteus mirabilis ,where the inhibition zone
diameter was (20-30)mm and the concentrations mescompounds show
inhibition zone diameter between (8-18)mm, where M[4- (amino
carbonyl)amino phenyljurea there was no inhibitzmme, i.e., it has no
inhibitory activity in the above mentioned conceations.

Some concentrations show only small inhibitemme between (2-7)
mm. The compounds (N-(2-methoxyphenyl)urea,N-(4rexphenyl)urea,
N-(2-methylphenyl)urea,N-(2-methoxyphenyl)thioutgyrazin-2-
ylurea) with high inhibitory activities are due tbe fact that strong
donating groups are found in their structures d&eddonating groups are

(NH,, OCH;,CHz). The compounds

o¢
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(N-(4-hydroxybenzylidene)hydrazinecarbothioamide,2-
hydroxybenzaldehydethiosemicarbazone,1-(4-hydroggghethan-1-
onethiosemicarbazone) are considered as Schiff sbamed their
antibacterial effects are high because (C=N) graidound in their
structures which is peculiar to the Schiff basesaddition to the presence
of (OH) donating group that increases the actiatythese compounds
against bacteria. The following table (3-Shows the inhibition zone

diameters of the prepared compounds ag&irsteus mirabilis.
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Table (3-5): The inhibition zone diameter (mm) forProteus mirabilis

NO. 50 25 10 1 0.1
mg/ml mg/ml | mg/ml mg/mi mg/mi
1. 6 7.5 10 12 0
2. 9 12 6 0 0
3. 0 18 25 5 0
4. 14 10 28 1.5 2
5. 28 17 30 7 0
6. 23 15 26 0 0
7. 0 0 0 0 0
8. 0 0 4 0 0
9. 18 16 13 9 3
10. 20 18 5 0 0
11. 16 6 4 0 0
12. 14 2 2.5 0 0
13.1 18 17 28 10 6
13.2 8 10 26 0 0
13.3 16 14 30 13 3
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3.4 Urease Inhibitors:

Study was performed to test the effects of emtemical compounds
chosen from previously prepared compounds as ile {@&s1) on purified
urease enzyme activity extracted frétroteus mirabilis bacteria supplied
from (Institute of Genetic Engineering in Baghdaaiversity).

These compounds are:

(N-[4-(aminocarbonyl)aminophenyllacetamide);(N-[2-
methoxyphenyl]urea;(N-[4-hydroxybenzylidene]hydreegarbothioamide
.(2_hydroxybenzaldehydethiosemicarbazone);(N-pyriziylurea);(1-[4-
hydroxyphenyl]ethan-1-onethiosemicarbazone);(N+##r@ophenyljurea.
The results of inhibition study showed that all frepared compounds
have inhibition effects on urease and they diffiethieir degree of urease
inhibition. We also calculated the value of &d i % for each inhibitor
and specified the kind of inhibitor whether comped or non-competitive
by estimation of I and Vi, for each enzyme and inhibitot$®

To compare between the inhibition strength gxheinhibitor, we made
a constant concentration for all inhibitors; botbmpetitive and non-
competitive to deduce the; Knd this is measured with molarity as shown

in the calculations in chapter tWig®
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The results of this study shows that (N-pyridigt2irea) is considered as
urease inhibitor, where its;Kalue=0.022 M and (V.x value=526.316
pumole/min/ml) and (Kapvalue =1.8mM), and this inhibitor was non-
competitive type as \ixvalue for inhibitor differ from V. for enzyme.
While K, value was equal for both enzyme and inhibitorreafaee this

kind of inhibitor is considered as non-competitinkibitor >

While for (N-[4-(amino carbonyl) amino phenyllcetamide) the
inhibitory strength (K=0.03M), this is considered as competitive inhdnti
type, where values of ) for both enzyme and inhibitor were the same
(V max value=1000) pumole/min/ml, Kvalue 3mM.

(N-[2-methoxyphenyl] thiourea) is consideresl @nzyme inhibitor
with inhibitory strength (0.0181 M) which is of n@ompetitive type
Where K, for the enzyme and inhibitor is the same ;( KmG080Mm)
while (Vmaxvalue for inhibitor =476.19 umole/min/mf*§°.

(1-[4-hydroxyphenyl] ethan-1-onethiosemicarbazore)considered as
Schiff base, where inhibitory strength ;#0.00504 M) and this is
considered as competitive inhibitor wherg,Vfor enzyme and inhibitor is
the same (Max =1000 pmole/min/ml) While Michaelis constant.{k =
8.93 mM). (N-[4-hydroxybenzylidene] hydrazinecatnoamide) is urease

enzyme competitive inhibitor where the (inhibitatyength=0.014 M) and
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This inhibition is of competitive type as,yfor enzyme and inhibitor is
the same and equals (1000 pmole/min/ml ) while eogK,=4.31 mM).
(2_hydroxybenzaldehydethiosemicarbazone) is coresiidaes competitive
urease inhibitor where the inhibitory strength6i0138 M) and (Wax
value =1000 pmole/min/ml), while (4.4 mm).*2®
(N-[4-aminophenyl] urea is considered as urea vdévie which is
considered as urease inhibitor where inhibitorgrsith (K=0.015 M) of
competitive inhibitor type where (4=1000 pmole/min/ml) and (k4.2
mM). (N-pyrazin-2-yl urea) is considered as uesaibitor where

(Ki =0.0257M) and shows competitive type of inhibitisrmhere (K,

value=3.2mM) and (Wa= 1000 pmole/min/ml).
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15 mM

# M-pyridin-2-yl urea
4 Enzvme only

Figure (1): Relationship between urea concentratiomnd urease activity by
linear weaver Burck equation in presence and abseamf N-pyridin-2-yl urea

1is mM

| » N{4-+aminocarbonyljaminophenyljacetamide L:E'nzy]ne- |;|111}-' |

Figure (2): Relationship between urea concentratiomand urease activity by
linear weaver Burck equation in presence and absea®f N-[4-(amino
carbonyl) amino phenyl] acetamide
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L 5
1's mh

| * H-[Zanethoxyphenvikhiowea 4 Enzryme only |

Figure (3): Relationship between urea concentratiomand urease activity by
linear weaver Burck equation in presence and abseamf N-[2-
methoxyphenyl] thiourea

1/s mM

» 1-[d-hyorophersdethan 1-onethiosernicarazone a Enzyme anly

Figure (4): Relationship between urea concentratiomnd urease activity by
linear weaver Burck equation in presence and abseef 1-[4-hydroxyphenyl]
ethan-1-onethiosemicarbazone
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12 41 08 06 04 02 © 02 04 06 08 1 12
1/s mM

| + N-[4-fydroyhermd denelwdrazinecarothioamide  a En:r:}.rme|

Figure (5): Relationship between urea concentratiomand urease activity by
linear weaver Burck equation in presence and abseamf N-[4-
hydroxybenzylidene] hydrazinecarbothioamide

| « Phydrsderealdenydethiosemicarlazone & Ensyme ml;:.rl

Figure (6): Relationship between urea concentratiomnd urease activity by
linear weaver Burck equation in presence and abses®f 2-
hydroxybenzaldehydethiosemicarbazone
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+ N-[d-aminophend] « Enzyme only |

Figure (7): Relationship between urea concentratiomand urease activity by
linear weaver Burck equation in presence and abseamf N-[4-aminophenyl]

| - M-pyraZine2-yiuea « Enzvine c:-nlj.rl

Figure (8): Relationship between urea concentratiomand urease activity by
linear weaver Burck equation in presence and abseamf N-pyrazin-2-ylurea
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From this equation, \,x and K, were calculated both for enzyme and the
inhibitor. From these results, it was found that \@lue is inversely
proportional with inhibitory strength, i.e., so whé&; value is high, we
need high concentration of the inhibitor to have same effect:?®

It is noticed from the results that (1-[4-hydrokgmyl] ethan-1-
onethiosemicarbazone), a Schiff base, is consida®dthe strongest
inhibitor used in this study as it's;\Kalue =0.00504M) and this is because
of (C=N) bond presence in its structure which igrelteristic of Schiff
base and has high activity on enzyme itself.

In addition to the donating group that is presemtthe compound
structure with comparison with (N-[4-(amino carbbngmino phenyl]
acetamide) which is the weakest inhibitor wherge vélue is high in
comparison with other inhibitors which is (0.03M).

It was notice from study that donating groopreases the inhibitory
ability that is present in the chemical structure tilee enzyme.The

following table (3-6) shows ¥ K and Kfor these compounds.
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Table (3-6): Estimation of V., km @and K; for urease inhibitors and

the type of inhibition

Km V max. Ki Type of
SUUELLE G SaTpoes (MM) (mifunite) | (M) | inhibitor
Without inhibitor (Only enzyme) 1.8 1000 - -
NG NH—C—NH, ]
] ! 526.316 | 0022 Mo
N 1.8 competitive
H3C—?|3—HN—@7NH—?|3—NI—Q
O o) 3 1000 0.03 | competitive
NH—G—NH, \
S 1.8 476.19 | 0.0181 on-
OCH, competitive
J—\
HO—\ /Hf“NH?NH 2 8.93 1000 | 0.00504 | competitive
Ho— ) \\//%H#\'g'\'“'\'“ 2 4.310 1000 0.014 | competitive
N\
<\4O_CH#\'NH§NH 2 44 1000 | 0.0138 | competitive
H
HZN—@NH C—NH, N
g 4.2 1000 0.015 | competitive
N H—ﬁZ—NI—b
E ’ 3.2 1000 0.0257 | competitive

N
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We also calculated the percentage of inhibitmmefach inhibitor (i %) as
shown in chapter tw&?)

The concentration of inhibitor and substrate wemestant to compare the
inhibition percentage for each inhibitor. It is wetfrom calculation of the
inhibition percentage, as shown in chapter tW8, that the highest
percentage of inhibition was (95.9) when the:

(1-[4-hydroxyphenyl] ethan-1-onethiosemicarbazoway used compare
with other inhibitors. As it is considered as Sthiise with high activity
due to the presence of (C=N) characteristic of f6dmse. The least
inhibition percentage was (63.8) by:

(N-[4-(aminocarbonyl) aminophenyl] acetamide).

The following table (3- 7) shows the percentag#hefinhibition:
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Table (3-7): Estimation of inhibition percentage ofurease inhibitors

N H—C—NH,
| o
N

Vo Vi
(initial (initial
Structure of compounds telonly telonly a e
for for (relative | (percent of
enzyme) | inhibitor) activity) inhibitor)
pmole/L/ | pmole/L/m
min in
N o
= NH—¢—NH, 10.989 3.03 0.276 72.4
T
%C—ﬁ_HN_Q*NH—ﬁ—NHz 10.989 3.983 0.362 63.8
O o)
Q*NH—CHFNHz 10.989 2.486 0.226 77.4
S
OCH,
HOJ\ //‘%ﬁ\‘NH%NH 2| 10.989 0.451 0.041 95.9
Hy S
HOI\—CHﬁ\I NHNH
N\ / E 2| 10.989 1.907 0.174 82.6
QO—CH#\INHgNH , | 10980 | 1.852 0.168 83.2
H
HzN—@*NH—ﬁ—NFb 10.989 2.037 0.185 81.5
O
10.989 3.503 0.319 68.1
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Based on the studies of these scientists, it wésad in this study that
the compound (N-[4-(amino carbonyl) amino phenygégtamide), (N-[4-
aminophenyl] urea, (N-pyrazin-2-yl urea) are ureiuhtives and are
urease enzyme inhibitors of the competitive type.

From the results of the study, it has bfemd that all compounds
used were urease inhibitors extracted frBroteus mirabilis bacteria. It
was noticed that (1-[4-hydroxyphenyl] ethan-1-ometbmicarbazone) has
the best activity among these inhibitors. It wasoahoticed those urease
inhibitors:

(N-[4-(aminocarbonyl) aminophenyl] acetamide);

(1-[4-hydroxyphenyl] ethan-1-onethiosemicarbazone);
(N-[4-hydroxybenzylidene] hydrazinecarbothioamide);
(2_hydroxybenzaldehydethiosemicarbazone);(N-[4-aminophenyl)urea;
(N-pyrazin-2-yl urea) were competitive inhibitors which they compete
with substrate (urea) to bind with active site oéase and when urea
concentration is increased the inhibitor effectregluced increasing the
chance of substrate binding with enzyme, and theyraa regains its
activity which has been lost. It was noticed thia¢ tincrease in urea
concentration added to reaction media leads teeas® in V. and its
return to the value before the addition of the bthr which is in turn

causes an increase i, lés in Table (3-6).
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The \hax remains constant despite the increase ip d0d this is
evidence that it's of competitive type. They corapaith substrate (urea)
to bind with active site of urease and when urezentration is increased
the inhibitor effect is reduced increasing the deanf substrate binding
with enzyme, and the enzyme regains its activitictvinas been lost.

It was noticed that the increase in urea cotnagon added to reaction
media leads to increase iny), and its return to its value before the
addition of the inhibitor.

The increase in theKvalue does not mean that the (EI) complex has a
lower affinity for the substrate.

Km app.> Km

Competitive inhibition increases,Kand substrate concentration to
reach \hax but the V4. IS constant and unchanged. Therefore in the
presence of competitive inhibitor a much greatdssate concentration is
required to attain any fraction of, ). K is inversely proportional with

affinity. This formula shows competitive inhibiti&3®:
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The type of inhibition, competition between swbte and inhibitor
occurs to bind with the same active site of enzym&/hen enzyme binds
with inhibitor, it presents the binding of substrawith enzyme. When
there is high substrate concentration there Is lihance for binding of the
enzyme with the inhibitor causing a return of.yof enzyme to the
original value with the increase in the value otN4elis constant ("

Study was done on urea derivatives and showed sthisie were of
competitive type of inhibition and other of non-qoatitive type.

Scientists studied compounds that are considasedrea derivatives.
Mobley ®® showed that thiourea is a urease (extracted fRymteus
mirabilis) inhibitor.

Bennett & Wrerf™*": Byers and Lopreoré®*? showed that thiourea, urea
derivative, is a competitive inhibitor of ureaseydrbxyurea has more
inhibitory action that thiourea and also consideasdurease inhibitor. It
was mentioned by Mobley stu®?, and in a study on urease extracted
from Proteus penneri, Mobley ** noticed that hydroxyurea was inhibitor
of urea. Tanak&>® noticed the high activity of hydroxyurea as intois

of urease from jack beans.
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Tanka“?® noticed that hydroxyurea is an inhibitor with ibition action
on urease enzyme of jack beans. UeSatbshowed that hydorxyurea is
active inhibitor for urease enzyme whether it'plaits or microorganisms
in origin and is of competitive inhibitor of urea.

Pope *®) showed that (acetohydroxamic acid) AHA is alsoaure
derivative that is effective inhibitor of ureasearaxted fromHelicobacter
pylori and is competitive type of inhibition. Todd and KHenger showed
(%) that AHA is an effective urease inhibitor Bseudomonas and shows
competitive type of inhibition.

Mobley®® showed that AHA is considered a powerful inhibitdr
urease extracted froBampylobacter pylori .Bachmeief*®*” showed and
Mobley ) that AHA is effective type. Saeed M. Awadth shoWed that
thiourea, hydroxyurea, AHA, are considered as imtib of urease
extracted fronProteus mirabilisandare of competitive type.

It was noticed in this study that the compoumspared as urea-
derivatives in the (N-pyridin-2-yl urea) and (N-f2ethoxyphenyl]
thiourea), the results showed that they are uriesgitors and are of non-
competitive type, i.e., they don't compete with sttdde (urea) when

binding with urease as each has special bindiegositthe enzyme.
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It is noticed that the increase in urea (substrabncentration to the
media does not affect the activity of urease; dditton doesn't return the
Vmax to its original value before addition of inhibigoras a result Vi
remains low, and Kconstant. The result of decrease ip.vwhile K,
value remains constant is evidence it's of non-aitige type. Segel
showed*?” that in this inhibition type there will be bindirmd the substrate
and inhibitor at different sites on the enzyme, tleey bind independently.
This leads to the formation of complex (ESI), i.the substrate and
inhibitor binds with enzyme at the same time. Thpearance of (ESI) is
due to the presence of any amount of inhibitoraaction media and its
formation does not lead to the formation of prodaradl the quantity of this
enzyme remains unchanged.

The enzyme doesn't act with its maximum actignich leads to
reduction in V. With presence of this kind of inhibition.

Mobley ***¥ and Houimel**® showed the activity of acetohydroxamic
acid (AHA) as an inhibitor of urease enzyme exgddromHelico bactar
pylori and Proteus pennere.lt is of non-competitive type of inhibition in
binding with the active site of enzyme.

Urease is considered as the first enzyme wWed prepared in a
crystallized form but its action is still unknowrearly %2,

The roles of nickel ion and amino acids presgrdactive site of urease

are still unknowr*?°.
YY
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It is noticed from enzymatic and biologicalidies that Schiff bases
compounds are strong inhibitors of the urease eazwiere the (1-[4-
hydroxyphenyl] ethan-1-onethiosemicarbazone) inioibi force was
(K;=0.00504 M) which is the highest inhibition forcer fthe prepared
compounds. The biological activity for this compduwas tested by
Proteus mirabilis and was noticed to have the highest inhibition at
(10mg/ml) where the inhibition zone diameter betmvé€20-30) mm. In
addition to the other Schiff bases compounds, whioke a high inhibition
ability where (2-hydroxybenzyldehydethiosemicarbaohad K (0.014
M) and also the compound (2_hydroxybenzaldehydsémicarbazone)
had inhibitory force (K=0.018M) results of the biological activity of tlees
compounds were high dProteus mirabilis with (10mg/ml) with inhibition
zone diameter (20-30)mm. Compounds with strong tiogagroup like
(N-[2-methoxyphenyljurea),(N-[4-aminophenyl]ureg2Nmethylphenyl]
urea, (N-[2-methoxy phenyl]thiourea),that contaondting group (OCk|
NH,,CHjy); then the inhibition forces for these compoundsenrelatively
high in comparison to the biological activity, i/ noticed that inhibition
zone for these compounds were high in diameter.Bbigpgest diameter of

inhibition zone was at (10mg/ml) concentrationrdfibitor.
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Diameter was (20-30) mm. from this comparisorthafse results, it was
noticed that there is a relationship between th#obical and enzyme
activities. It was also noticed that inhibition der for the compounds
contain (C=N) group characteristic for the Schiéfb have a high enzyme
activity with high inhibition percentage.

The presence of the donating groups was anliawyxifactor for
increasing the inhibition force and diameter of ilolon. These
compounds are strong inhibitory compounds. It wascad that (N-[4-
(amino carbonyl) amino phenyl] urea, N-[4-(aminorbmayl) amino
phenyl] acetamide) compounds were the less compowhdnhibition.
Compound (N-[4-(amino carbonyl) amino phenyl] acatie) was weak
inhibitor in comparison with other compounds stddie this study. The
inhibition force for this compound was weak ;¥K.03M) where it is
highest K value for the studied compounds and had the leagbition
force. It was noticed from studying the biologieativity of compound (N-
[4- (amino carbonyl) amino phenyl] urea) that ilh@ biological activity
at the studied concentrations. Compound (N-[4-(anmgarbonyl) amino
phenyl] acetamide) had a weak biological activitthvinhibition zone of

(2-7) mm at (10 mg/ml).
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The study of urease inhibition has medical,immental, agricultural
importance. Urease is considered a virulent faftioipathogenic bacteria
lead to many infections like urolithiasis, UTI, pyeephritis, gastric
ulcers....eté!*9

The development in discovery and the importasicarease inhibition
leads to reduction in pollution and help to inceelse uptake of nitrogen
by plants and treatment of the infection causedriey splitting organisms
(129 Urease inhibitors are considered as effectivetriteat because they
inhibit urolithiasis caused by microorganisms tpabduce urease when

infecting the urinary tracté®.
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3.5. Conclusion:

1. It is noticed that Schiff bases are more activentheea analogues due to the

presence of C=N group that has a role in theiveygti

2. N-[4- (amino carbonyl) amino phenyl] urea doebate biological activity
while 1-(4-hydroxyphenyl) ethan-1-onethiosemicadrezhas the highest
biological activity among them.

3. It is noticed thatl-(4-hydroxyphenyl) ethan-1-onethiosemicarbazone tha
highest inhibition force for the urease enzyme.

Ki=0.00504 M; i=95.9%; Vma= 1000 unit/ml; K,=8.93 mM and is competitive
type of inhibition. While N-[4-(amino carbonyl) anu phenyl] acetamide has the
lowest inhibition force for the urease enzyme w{=0.03 M, Vmax 1000
unit/ml, K,, 3 mM, i %=63.8 %).

4. From the results of this study, it is found theg tirease inhibitors [N-[4-(amino
carbonyl)aminophenyl]acetamide,1-(4-hydroxypheniia-1-
onethiosemicarbazone,N-(4-hydroxybenzylidene)hydexarbothioamide,2-
hydroxybenzaldehydethiosemicarbazone,N-(4-aminoghaea,N-pyrazin-2-
ylurea] are competitive type of inhibition whichopete with substrate on the
active site of urease. While the compounds (N-pyriiylurea, N-[2-
methoxyphenylthiourea]) are non-competitive typdsirdibition that do not

compete with substrates on the active sites ofrapzy
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3.6. Recommendation for future work:

1. Synthesis of new compounds with different grougsnfrthose synthesized in

this study and studies their activities.

2. Study of the mechanism of action of these compouwmdthe enzyme through

X-ray study.

3. Study of the toxicity of prepared compounds.

4. Carry out experiments of enzyme inhibitiomvivo on experimental animals

with histological and physiological studies.
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2.1. Materials:
Substance Supplier
2-Aminopyridine Fluka (Switzerland)
3-Bromoaniline BDH
4 — Hydroxylacetophenone Fluka (Switzerland)
Aminopyrazine BDH
Aniline hydrochloride Merck (Germany)
Ansidine (m-methoxy anline) BDH
Benzene BDH
Dipotassium hydrogen BDH
phosphate(KHPOy,)

DMSO(Dimethylsulfoxide) Merck (Germany)
Ethanol(Absolute) BDH
Glacial acetic Acid BDH (England)
Hydrocholoric Acid Fluka(Switzerland)

Methanol Fluka(Switzerland)
Na-EDTA Fluka(Switzerland)
o-Toluidine Fluka(Switzerland)
p- Acetoamidaniline BDH (England)
Phenol Merck (Germany)
p-Hydroxybenzaldehyde Merck (Germany)
p-Phenyline diamine BDH (England)
Salisaldehyde BDH (England)
Sodium Hydroxide Merck (Germany)
Sodium Hypochloride BDH (England)
Sodium Nitroprusside BDH
Thiosemicarbazide BDH
Thiourea BDH

Urea Fluka (Switzerland )
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2.2. Instruments:

Instruments

Incubator
Autoclave
Water Bath
Magnetic Stirrer
pH-meter 330s
Oven
Balance
Vacuum Pump
Hot plate

Fourier Transform Infrared
Spectrophotometer (FTIR)

Ultra Violet-visible
spectrophotometer(UV-visible)

Melting point apparatus

Thin layer chromatography
(TLC) was carried out using

Supplier

Gallenkamp(England)
Gallenkamp(England)
Gallenkamp (England)
Gallenkamp (England)
Jenway (UK)
Memmert (Germany)
Sertorius (Germany)
Schuco.Inc (England)
Gallenkamp(England)

The infrared spectra were
recorded on Shimadzu 8300
Fourier Transform infrared

spectrophotometer (FTIR) by use
the (KBr) in the wave number
range (500-4000)cm

The ultra violate spectra were
recorded on a Shimadzu UV-
1650.PC UV-visible
spectrophotometer.
Melting points were measured
using hot stage gallenkamp M.F.B
600.01
melting point apparatus was used
to measure the melting point of all
prepared compound

fertig fallen precoated sheets type:
poly gram silica gel and the plates

were developed with iodine
vapour.
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2.3 Culture media:

Media Supplier
1.Nutiernt broth Difco and oxoid(England)
2.Nutierent agar Oxoid(England)

2.4 Bacterial isolates:

Proteus mirabilis was studied and the bacterial species was ideatdnd

supplied by central laboratory of Ministry of Héalt

2.5 Experiments:

2.5. A: Preparation of chemical compounds:

A series of urea derivatives were preparatitasir biological activities

were examineo(.log)

2.5. A.1. Preparation of N- phenyl urea:

(0.01 mole) of aniline hydrochloride and (0.@iole) of urea were
dissolved in (5ml) distilled water in round bottdiask and mixture was
Refluxed for (2hours).The product was filtered awmdshed with cold
distilled water. The product was recrystalised gsivater the purity was
monitored by TLC, was used with chloroform and é#upetate in ratio (1:1)
as eluent. Table (3-1) shows the m.p and physicapgrties in page
(40).compound NO.1 and table for FTIR in page (46).
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2.5. A.2. Preparation of N-phenylthiourea:

(0.01 mole) of aniline hydrochloride and (0.@ble) of thiourea were
dissolved in (8ml) of distilled water in round bmtt flask and mixture was
refluxed for (2hours).The precipitate was separatedooling. The product
was filtered and washed with cold distilled wafiable (3-1) shows the m.p
and physical properties in page (40).compound N table for FTIR in
page (46).

2.5. A.3. Preparation of N-(2-methoxy phenyl) urea:

(0.01mole) of 2-anisidin and (0.01mole) of arrevere mixed and
dissolved in (10ml) absolute ethanol in round hottitask. Two drops of
concentrated HC| was added to solution. Mixture weffuxed for (10
hours), and then cooled in an ice bath to sep#nateroduct. Then mixture
was filtered and washed with ethanol. The prediita violet in color.
Table (3-1) shows the m.p and physical propertiepage (40).compound
NO.3 and table for FTIR in page (46).

2.5. A.4. Preparation of N-(4-amino phenyl) urea:

(0.01mole) of P-phenyline di amine and (0.0lanhof urea were mixed.
Mixture was dissolved in (10ml) absolute ethanold afidrop) of
concentrated HCI was added in round bottom flaske Tixture was
refluxed for (10hours).lce bath was used to sepattad precipitate. The
mixture was filtered and purified by dissolvingift an absolute ethanol,
recrystilazed by addition of distilled water theeqipitate is (dark brown or
deep-violet) in color. Table (3-1) shows the m.jl aysical properties in
page (40).compound NO.4 and table for FTIR in p@&¢.
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2.5. A.5. Preparaton of N-(2-methyl phenyl) urea:

(0.01 mole) of o-toludine and (0.03 mole) otawere dissolved in (10
ml) of absolute ethanol in round bottom flask awd trops of concentrated
HCl were added. Mixture was refluxed for (10 houreg product was
cooled in an Ice bath then filtered. And it wasedrin an oven. The product
was recrystalised from ethanol and gave violettatgs Table (3-1) shows
the m.p and physical properties in page (40).comgdydO.5 and table for
FTIR in page (46).

2.5. A.6. Preparation of N-(2-methoxyphenyl) thiouea:

(0.01 mole) of thiourea and (0.01 mole) of 2-armsdwere dissolved in
(10 ml) of absolute ethanol in round bottom flaskoTdrops of concentrated
HCI were added. The mixture was refluxed for (1@risp.The product was
recrystalised from ethanol to give grey crystalabl€ (3-1) shows the m.p
and physical properties in page (40).compound N table for FTIR in
page (46).

2.5. A.7.Preparation of
N-[4-(aminocarbonyl)aminophenyljurea:

(0.01 mole) of p-phenyline diamine and (0.01 ehobf urea were
dissolved in (10 ml) of absolute ethanol in roumdidm flask. Two drops of
concentrated HCI| were added. The mixture was retlubor (10 hours).the
mixture was cooled in an Ice bath and the predpitmas washed with
ethanol to give deep violet crystal. Table (3-19wh the m.p and physical
properties in page (40).compound NO.7 and tabl&TdR in page (46).
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2.5. A.8.Preparation of
N-[4-(aminocarbonyl)aminophenyllacetamide :

(0.01) mole of p-acetoamideaniline and (0.01) nufleirea were mixed in
round bottom flask. The mixture was dissolved isabte ethanol. Two
drops of concentrated HCI were added. Mixture waluxed for (10
hours).then it was cooled in an ice bath. The prete was filtered and
washed with ethanol to give brown crystals. TaBld ) shows the m.p and
physical properties in page (41).compound NO.8tabte for FTIR in page
47).

2.5. A.9 Preparation of N-pyrazin-2-yl urea:

(0.01 mole) of 2-aminopyrazine and (0.01 moleuea were mixed in
round bottom flask. The mixture was dissolved 0 fhl) ethanol. Two
drops of concentrated HCI was added. The mixture wefluxed for (12
hours).then cooled in an ice bath. It was filteaed washed with ethanol to
give dark brown crystals. Table (3-1) shows the amg physical properties
in page (41).compound NO.9 and table for FTIR igepéd7).

2.5. A.10. Preparation of N-pyridin-2-ylurea:

(0.01 mole) of 2-aminopyridine and (0.01 molé)ucea were mixed in
round bottom flask. The mixture was dissolved i@ (d!) absolute ethanol.
Two drops of concentrated HCI| was added. Mixtures wefluxed for (10
hours).the cooled and recrystalised from ethanalbld (3-1) shows the m.p
and physical properties in page (41).compound N@ridDtable for FTIR in
page (47).

2.5. A.11. Preparation of N, Nbis(3-bromophenyl)urea:
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(0.02 mole) of m-bromoaniline and (0.01 moleluoéa were dissolved in
round bottom flask and dissolved in (10 ml) absslkithanol. Two drops of
concentrated HCI were added. The mixture was retlufor (12 hours) to
form the product. The mixture is cooled and filtete give crystals. Table
(3-1) shows the m.p and physical properties in @dd¢.compound NO.11
and table for FTIR in page (47).

2.5. A.12. Preparation of
N, N-bis (2-methoxyphenyl) urea:

(0.02 mole) of 2-ansidin and (0.01 mole) of umare mixed in round
bottom flask and dissolved in (10 ml) absolute etha Two drops of
concentrated HCI| were added. The mixture was retlubor (12 hours).lce
bath was used to separate the product. Then itfiteed and precipitate
was isolated. Table (3-1) shows the m.p and phlygicaperties in page
(41).compound NO.12 and table for FTIR in page (47)

2.5. A.13.PreparationsofSchiffbase$®®
2.5. A.13.1 Preparation of
N-(4-hydroxybenzylidehydene) hydrazinecarbothioamié

(0.01 mole) of p-hydroxybenzaledeyde and (0.0dole) of
thiosemcarbazide were mixed in round bottom flddixture was dissolved
in (10 ml) of benzene. (1-2) drops of glacial aceitid were added. Mixture
was refluxed for (5 hours).lce bath was used t@isp the product. It was
filtered and washed by benzene. Product is palegaeran color. Table (3-3)
shows the m.p and physical properties in page ¢d8jpound NO. (13.1)
and table for FTIR in page (51).

2.5. A.13.2 Preparation of
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2-hydroxybenzaldehydethiosemicarbazone:

(0.01 mole) of sulcildehyde and (0.01 mole) ofedsemcarbazid were
mixed in round bottom flask and mixture were digsdlin (10 ml) absolute
ethanol and (1 ml) of benzene. Mixture was refluxed(5 hours).It was
filtered. Recrystalised from ethanol to give yellmmwystals. Table (3-3)
shows the m.p and physical properties in page ¢d8jpound NO. (13.2)
and table for FTIR in page (51).

2.5. A.13.3 Preparation of

1-(4-hydroxyphenyl) ethan-1-onethiosemicarbazone:

(0.01mole) of p-hydroxyacetophenone and (0.0lolejn of
thieosemcarbazid were mixed in round bottom flddixture was dissolved
in (10 ml) benzene. (1-2) drops of glacial acetoedawere added. The
mixture was refluxed for (5 hours).then it was eabland filtered. The
product was recrystalised from ethanol to give witutystals. Purity was
monitored by TLC, was used with chloroform and é#upetate in ratio (1:1)
as eluent. Table (3-3) shows the m.p and physicapgrties in page
(49).compound NO. (13.3) and table for FTIR in p&fe).

2.5. B: Bacterial Sensitivity Test of the Prepare@ompounds

Disc diffusion method was used to deteenthe inhibiting power of
the prepared compound against the isolated bactéHa
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V. Preparation of chemical compounds discs

The Following concentrations (0.1, 1, 10, 2%®) Sng/ml for each
prepared compound (1-13.3) in Dimethylsulfoxide (B®) solvent. Then
these compounds are filtered. For each above ctmatiem 20 tablets disc
from filter paper about 6 mm in diameter. Vials arxed so the discs will
be of equal concentration to that of the compoufitien the discs were

dried in Incubator.

2. Disc Diffusion Method

The experiment was carried according to Batat ‘') modified by
W.H.0 %2 as follows:
a. Nutrient Agar:

Nutrient agar was prepared by dissolving thee)(8utrient agar in (250
ml) distilled water. Then Media was sterilized hytaclave at 121°C, 1.5
atmospheres for 15 minutes. Then it was cooledi®e46) °C. It was then
put in plate by about (15-20) ml for each platewls then left at room
temperature till it became solid. Then plates welaced in incubator at
37°C for 24 hours to ensure that plates are stedliand get rid of excess
humidity. The plates were then kept in refrigerdtibneeded.

b. Stimulation of Bacterial isolates:

A touch of colony was taken by a loop to the tabe that contains 5 ml
of the sterilized nutrient broth; it was shakenlaeld incubated in incubator
for 24 hours at 37°C.

c. Bacteria Culture:
Serial dilutions of the stimulated bacteria {liytest tubes) were made using
normal saline avoid overcrowding. The dilution d® 1® CFU (Colony

forming Unit) bacteria was taken indicates slowgito 100uL of diluted for
YA
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each plate was added .bacteria were spread; and the plate was rotated by 60 °

angle of each spread done. Plate was left for ()5¥#nutes at 37°C to dry.

d. Disc Spread over Plates:

Prepared discs (in step 1) were placed ovemntbdgium by forceps (with
sterilized and pointed end) with compression otsliDistances of (24 mm)
were left between onéisc and another; and 1 cm between the disc and the
plate margin to avoid interference between zonemlubition. Plates were
marked according to concentrations. Plates werebiated by putting them

inversely at 37°C for 24 hours.

e. Measurement of Zone of Inhibition:

Zone of inhibition diameter was measured fahegisc using a ruler.
NOTICE:
The Bacteria were considered either:
Sensitive (S); Inhibited (1); or Resistant (R) degieg on diameter of zone of
inhibition.
Zone of Inhibition:

Is the translucent area which surrounds the ididading the diameter of

the disc that lacks bacterial growth.

2.5. C: Determination of Urease Activity for Protews mirabilis by

Indophenols assay:

1. Preparation of used solutions:
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These reagents were prepared as they were medtiait'™® .Indophenol
reagent was prepared by:
1. Reagent A:
(5) Gram of phenol and (0.025) gram of sodium pitogside were
dissolved in (500 ml) distilled water.
2. Reagent B (Hypochlorite solution):
(2.5) gram of sodium hydroxide and (4.2) ml ofdisim hypochlorite were
dissolved in (500) ml of distilled water.
3. Urea:

(0.3) gram of urea was dissolved in 10 mlilest water it was freshly prepared
and used, it is the stocke solution.

4. Buffer solution (Phosphate solution):

These reagents were prepared as they were mentiagmed®
(0.174) gram KHPOQ, and (0.0185) gram Na-EDTA of (1 mM) were mixed in
volumetric flask and were dissolved in (50 ml) dlistl water. The pH was
fixed at 7.5 (7.5 is the optimum pH for the ureastvity).

Enzyme Unit: The amount of enzyme which is needed to convectamole

(umole) of urea to ammonia in one minute at tentpezes37C.
2. Measurement of Urease activity with inhibitors ly Indophenols

assay.
Different concentrations of inhibitors (0.05, 0®1, 1, 5, 10, 20, 30, and 40)

mM were used with constant substrate concentratidemow the rate of inhibition

and MIC (Maximum Inhibitory Capacity).This methocsvdone to determine the
inhibitory concentration of urease.
METHODS
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Incubated in water bath at 37°C for (10 miniites

Enzyme 10 - 10

Buffer pH=7.5

205 215 215
Inhibitor 10 10 -
Urea 25 25 25

Incubated in water bath at 37°C for (15 minutes)

Reagent A 5ml 5ml 5 ml

It should be well shaken.

Reagent B 5ml 5ml 5ml
It should be well shaken.

Then it was incubated in water bath at 3fd1Q20 minutes).later on it was read
with absorbanceat 625 nm; enzyme activity was then calculated and inhibition

percentage.

3. Preparation of different substrate (urea) concetmation:
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The (1, 2.5, 5, 7.5, 10, 20, 30, 50 mMnaantrations were prepared from serial
dilution of the 500 mM of stoke (0.3 gram urea thrl distilled water) and used the
concentration of the highest inhibition percentafehe previous step. This step is
used to identify the kind of the inhibition and @ahte K,, Vnhaxand K values by the

Line weaver Burk equation

a. The method without the inhibitors: - (This is Cantrol)

(Different concentration of sudirate)

SamplepL Blank pL
Buffer 7.5 215 225
Urea Yo 25

(maximum of concentration)

Enzyme A

It was incubated in water bath at 37°C for (10 rteési

Reagent A 5 ml 5 ml

It should be shaken well
Reagent B 5 ml °ml

It should be shaken well

It was incubated in water bath at 37°C @® minutes).Then it was read
with absorbance at 625 nm by spectrophotometem Takulated the enzymatic

activity and drew the relations between urea coimagans and enzyme activity.

b. The Method with inhibitor (different concentrati on of

substrate):
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SamplepL Blank pL
Buffer 7.5 205 215
Inhibitor 10 10
(Concentration of
maximum inhibition)
Urea 25 25
(Maximum

concentration)

It was incubated in water bath at 37°C for (10 rtesi

Enzyme 10

It was incubated in water bath at 37°C for (15 rtesi
Reagent A 5 ml 5ml
It should be shaken well

Reagent B 5 ml 5ml

It was incubated in water bath at 37°C fornf#ffutes).Then it was read
with absorbance at 625 nm by spectrophotometer. Aaltulate the
enzymatic activity and draw the relations betweeaaJconcentrations and

enzyme activity.

2.6. Calculation:

1. From the linear Line weaver Burck equation, calalated Vmay and Ky,
V= KV X U[S] +1/Voma

V=velocity of the enzyme (umole/min/ml)
Kn=Michaelis constant for enzyme (mM)

S= substrate concentration (mM)
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Vmae= Maximum velocity for enzyme (umole/min/ml)

2. Calculation the activity of enzyme by**®

Activity of enzyme = (0.D./13.8)x100000

O.D=optimum density (nm).

3. Calculation K; value for the inhibitors both competitive and non-

competitive by the following equation ¢*?%

Kmapp. =Km (1+ [I}/K5) competitive inhibitor

Vmaxi=Vmax/! (1+ [IJ/K ) non-competitive inhibitor

Km app.= Michaelis constant for inhibitor (mM)
Kmn=Michaelis constant for enzyme (mM)

[I]= Inhibitor concentration (mM)

Ki= Strength of inhibitor (mM)

4. Calculation inhibitor percentage according to the 6llowing

equation: 2%

i%=100(1-a)

%i=degree of inhibition as a percent
a = relative activity as fraction s\W.

V; and \. were calculated by:
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V=[S] Vimax | Kmt+[S] For enzyme initial velocity
Vi=[S] Vmax ([S] +Kin) (1+ [1] / K)) initial velocity
of non-competitive inhibitor

Vi=[S] Viax /| Km (1+ [I/K)) +[S] initial

velocity of competitive inhibitor

The following table (2-1) shows the Name and stes of prepared

compounds

Table (2-1) shows the Name and structures of prepad compounds

structure The name of compounds

O
@*NH—Q—NHZ N-phenylurea

Q_NH_ﬁ_NHZ N-phenylthiourea

S
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NH—C —NH,
3. | N-(2-methoxyphenyl)urea
OCH 5
I
4. H2N4<j>—N—(I%—NH2 N-(4-aminophenyl)urea
@)
NH—C —NH ,
5. 1 N-(2-methylphenyl)urea
N o)
CH 5
]
6. N / (|:| NH 2 N-(2-methoxyphenyl)thiourea
S
OCH ,
it 4
7. HoN-C-N ON—Q—NH 2 N-[4- (aminocarbonyl)aminophenyljurea
@) @)

Continued table (2-1) shows the Name and structuresf prepared compounds

No. structure The name of compounds
i i .
8. Hg,c—cl:I —N —@—N—cl:l —NH , (aminocarbonyl)aminophenyl
© © Jacetamide
H
N |\|1 —C —NH
9. | 2 N-pyrazin-2-ylurea

1
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~
PN
10. = N-pyridin-2-yl
N e pyridin-2-ylurea
Il
o)
Br H H .
11. GN —c-N @ N,N -bis(3-bromophenyl)urea
@)
Br
H H N,N -bis(2-
12. N —C —N
i methoxyphenyl)urea
OC H3 H3CO
T G-
13.1 OHOc=N—ﬁ—N—NW hydroxybenzylidene)hydrazin
S ecarbothioamide
H H
| -
13.2 C_N_N_ﬁ_NHZ hydroxybenzaldehydethiosem
OH > icarbazone
H
1-(4-hyd henyl)ethan-1-
13.3 HO—@—?:N—I{I—C—NHZ (4-hydroxyphenyl)ethan

onethiosemicarbazone

v
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