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Articlelnfo | Abstract

In the present work, a various new derivatives of 2-thioxoimidazolidin-4-one have been
) synthesized starting from reaction of thiosemicarbazide with two substituted aromatic
Received: aldehydes (4-bromobenzaldehyde, 4-chlorobenzaldehyde) to afford shiffs bases (1a,b) which
29/May/2017 suffering from intermolecular cyclization when treating with ethylchloroacetate to give
compound (2a, b), reaction of compound (2a, b) with4-bromobenzaldehyde produce
compounds (3a, b), which is award six member ring product (compound 4a, b) when react
with ethylacetoacetate. After a series of reactions with different reagents compound (4a, b)
Accepted: converted to anther compounds by reaction with hydrazine, aldehyde and then with
5/Dec./2017 chloroacetylchloride bearing pB-Lactam moiety. The structures of the newly synthesized
compounds have been confirmed on the basis of FT-IR and some of them by 'H-NMR. All of
the prepared compounds were tested for their antibacterial activity against E.coli, P. mirabilis,
and Staphylococcus and some of these compounds give good results.

Keywords: thiosemicarbazone, chalcone, beta lactone, imidazolidin-4-one, antibacterial
Activity.
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Introduction thione derivatives have been reported as
Derivatives of Imidazole-thione have long been inhibitors of serine protease [12, 13] and liver
known for their diverse pharmacological ~ glycogen  phosphorylases  [14],  the

properties such as  fungicides and thioimidazolone is an antimicrobial drug for
herbicides[1,2] and ( heterocyclic compounds) ~ the infections of urinary tract [15].
display a broad biological activities as well as  theimidazolidine or thiazolidine nucleus
therapeutics [3-5].which has been reported to ~ Occupy apivotalposition in modern medicinal

possess including antibacterial [6,7] anti- ~ chemistry because of their high potential

tumor[8] anti-inflammatory[9], anti-fungal [10] bIO|Og|Ca| aCtIVItIES[].G]. The SynthESIS of beta

and anti-mutagenic[11]. Moreover, Imidazole- lactame derivatives is important for their wide
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range of pharmacological and biological
properties like antibiotic,anti-inflammatory
activities [17, 18].

Experimental

Instrument:

The melting point was determined in open
capillary tubes on a Gallenkamp melting point
apparatus and was left uncorrected. The IR
Spectra were recorded on a Perkin-Elmer 1600
series FTIR spectrometer,usingkKBr discs.
1IHNMR Spectra of some prepared derivatives
were recorded in DMSO with TMS as internal
standard on aVarian-Mercury 300 MH;
Spectrometer the reaction were followed:
Synthesis of 2-(4- arylidine) hydrazine
carbothioamide (1a, b)

To mixture of substituted of aromatic aldehyde
(0.01 mole), and thiosemicarbazide (0.01 mole)
in ethanol (30ml) were mix in round bottom
flask and refluxed for 3 hrs according to
literature procedure [19], resulting mixture was
poured in to crash ice and stirred for 5 min,the
solid filtered and recrystillaztion from ethanol
la: 2-(4-bromo benzylidene) hydrazine
carbothioamide: yield 65% mp. .(°C ) (175-
177 ) FTIR v (Cm™) : 3437, 3290 (NH; amino
group), 3167(NH) ,3059 (CHar.), 2993 ( CH
aliph.), 1554-1524 (C=Car.), 1600 (C=N
azomthene), 863(C-Br) H-NMR (ppm, ) 11.87
(NH), 8.43- 7.77 (m, 4H, ArH), 3.58 (s,
amino), 8.75 (=CH)
1b:2-(2-chlorobenzylidene)hydrazine
carbothioamide : yield 60% mp (°C ) 154-156
FTIR v (Cm™) 3417, 3250 (NH,), 2982 (CH
aliph.),3066(CHar.),3157(NH),1621(C=N),159
3-1529 (C=Carom.), H-NMR (ppm, ) : 8.77
(=CH),11.6(NH) 3.4 (s, NH,) 8.2- 7.6(m, 4H,
ArH).

Synthesi of 3-[(4-bromobenzylidene)amino]-
2- thioxoimidazolidine--4-one(2a)and 3-[(2-
chlorobenzylidene)amino]-2-
thioxoimidazolidine --4-one(2b) [13]

A mixture of compounds (1a orlb) (0.02 mole)
and(0.02 mole) ethyl chloroacetate were
dissolved in ethanol (50 ml) in present of
anhydrous sodium acetate then refluxed for (20
hrs.), the mixture was cold and filtered to
obtained the solid, the product was
recrystillazed from ethanol .
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2a: 3-[(4-bromobenzylidene)amino]-2-
thioxoimidazolidine--4-one : yield 70% mp.
.(°C ) 220 — 222, FTIR v (Cm™) 3128 (NH)
,3045(CHar.), 2939 ( CH aliph.), 1710 (C=0
carbonyl imidazole ), 1605-1519 (C=Car.),
1637 (C=N),12.24(NH),, H-NMR (ppm, ) : 8.4
(N=CH), 7.73- 7.66 (m, 4H, ArH), 3.37 (N-
CH,).

2b: 3-[(2-chlorobenzylidene)amino]-2-
thioxoimidazolidine--4-one yield 75% mp.
.(°C) 205 — 207, FTIR v (Cm™) : 3175 (NH),
1714 (C=0O ), 1595-1513 (C=Car.), 3053
(CHar.), 2928 ( CH aliph.), 1639(C=N), H-
NMR (ppm, ) : 852- 7.75 (m, 4H, ArH),
12.24(NH), 3.46 (N-CH2),8.74 (=CH),
Synthesis of (5)-5-(Arylidene)-3-[(4-
bromobenzylidene)amino]-2-thioxo -3,5-
dihydro-4H-imidazol-4-one(3a, 3b) [2]

To a reaction mixture of compound (2a) (0.01
mole) and (0.01 mole) aromatic aldehyde in
mixture of acetic acid (5 ml) and acetic
anhydride (20 ml), then refluxed for (4 hrs.)
after the reaction was complete left to cool at
room temperature. The precipitate was
collected and recrystallized from ethanol.
3a:(5)-5-(4-bromobenzylidene)-3-[(4-
bromobenzylidene)amino]-2-thioxo-3,5-
dihydro-4H-imidazol-4-one: vyield 50% mp.
.(°C)) 232 — 234 (benzene), , FTIR v (Cm™) :
3254 (NH imidazole) 3121 (=CH), 3028 (Car.),
1626 CHar.), 2926-2873 ( CH aliph.), 1728
(C=0), 1599-1512 (C= (C=C alkene), 1645
(C=N), 873 (C-Br), 11.6 (NH), H-NMR (ppm,
) 8.3- 7.76 (m, 8H, ArH), 7.56 (s, C=CH), 8.35
(N=CH), 3.5 (s, NH),4.1(s,2H,CH2 Hexa
hydro benzaimidazol).

3b: (5)-5-(4-bromobenzylidene)-3-[(2-
nitrobenzylidene)amino]-2-thioxo -3,5-
dihydro-4H-imidazol-4-one yield 75% mp.(°C
) 221- 223 (ethanol),, FTIR v (Cm™) : 3117
(NH), 1632(C=C alkene), 3041 (CHar.), 2923 (
CH aliph.), 1718 (C=0 ), 1530-1485 (C=Car.),
1653 (C=N) 1518-1312( NO02)., H-NMR
(ppm)3.51 (s, NHy),11.14 (NH), 8.15(N=CH),
8.2-- 7.6 (m, 8H, ArH), 4.2(s,2H,CH2Hexa
hydro benzaimidazol), 7.4 (s, C=CH)
Synthesis of Ethyl 4-(4-bromo phenyl)-1-
[(Arylidene)amino]-6-oxo-2thioxo octa-
hydro-1H- benzo[d]imidazole-5-
carboxylate(4a, b)
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Ethyl acetoacetate (0.01 mole) was add
dropwise to stirring solution of compound (3a
or 3b) (0.01 mole) in ethanol (20 ml) and (0.02
mole) sodium hydroxide,the reaction mixture
was refluxed for (6 hrs) [20], precipitate
formed was filtered off and washed with water,
and recrystallization was carried out with
ethanol.

4a:  Ethyl 4-(4-bromo  phenyl)-1-[(4-
bromobenzylidene)amino]-6-oxo-2-thioxo
octa-hydro-1H-benzo[d]imidazole-5-
carboxylate: vyield 60% mp.(°C ) 244-
246(ethanol), FTIR v (Cm™) :3337(NH), 1726
(C=0 ester), 3073(CHar.), 2937 ( CH aliph.),
1706 (C=0 ketone), 1642 (C=N), 1605-1512
(C=Car.), 864 (C-Br)

4b:  Ethyl  4-(4-bromo  phenyl)-1-[(2-
nitrobenzylidene)amino]-6-oxo-2-thioxo
octa-hydro-1H-benzo[d]imidazole-5-
carboxylate: yield 55% mp.(°C )230
232(methanol), FTIR v (Cm™) : 3440(NH),
3054 (CHar.), 1728(C=0 ester), 2967 ( CH
aliph.), 1711 (C=0 ketone), 1650 (C=N), 1576-
1510 (C=Car.) 1528 -1378(nitrogroup).
Synthesis of 4-(4-bromo phenyl) -1-
[(Arylidine)amino]-6-oxo-2-thioxo octa
hydro -1H-benzo[d]imidazole-5-
carbohydrazide (5a, b)

A mixture of compound (4a, 4b) (0.01 mole)
and(98%) hydrazine hydrate (10mL) was
refluxed for (5 hrs), ethanol (30ml) was added
and refluxed for (3 hrs) [21] ,After that the
reaction mixture cooled to room temperature.
Separated precipitate was filtered and washed
with dilute ethanol, and recrystallized from
ethanol.
5a:4-(4-bromophenyl)-1-[(2nitrobenzyliden)
amino]-6-oxo-2-thioxo octa hydro -1H-
benzo[d]imidazole-5-carbohydrazide: vyield
60% mp.(°C )224 — 226 FTIR v (Cm™), 3186
(NH), 3431, 3320(NH,),3075 (CHar.), 2954 (
CH aliph.), 1687 (C=0 amide), 1723 (C=0
ketone), 1615-1508 (C=Car.), 1654 (C=N), ,
832 (C-Br) H-NMR (ppm) 11.6 (NH), 8.3- 7.76
(m, 8H, ArH), 7.56 (s, C=CH), 8.35 (N=CH),
3.5(s,NH>),4.1(s,2H,CH2Hexahydrobenzaimid
azol).
5b:4-(4-bromophenyl)-1-[(2-nitrobenzyliden
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)amino]-6-oxo-2-thioxo octa hydro -1H-
benzo[d]imidazole-5-carbohydrazide : yield
75% mp.(°C )208 — 210, FTIR v (Cm™) 3453,
3318 (NHy), 3119 (NH), 3073 (CHar.), 2978 (
CH aliph 1610-1512 (C=Car.) 1680(C=0
amide), .), 1730 (C=0 ketone), 1660(C=N)
1538-1341(N02) ,H-NMR (ppm), 3.51 (s,
NH,),11.14 (NH), 8.15(N=CH), 8.2 7.6 (m,
8H, ArH), ) 4.2(s,2H,CH2Hexa hydro
benzaimidazol), 7.4 (s, C=CH)

Synthesis of 4-(4-bromophenyl)-N'-4-bromo
Arylidine -1-[(Arylidene)amino]-6-oxo-2-
thioxo octa hydro-1H-benzo[d]imidazole-5-
carbohydrazide (6a, b) [2]

A solution of compounds (5a or 5b) and (0.01
mole) 4-bromo benzaldehyde (0.01 mole) in
ethanol (30ml) was refluxed for (9 hrs.) After
cooling the produced precipitate was filtered
and recrystallized from ethanol.
6a:4-(4-bromophenyl)-N*-4-bromo
benzylidene-1-[(4-bromobenzylidene)
amino]-6-oxo-2-thioxooctahydro-1H-
benzo[d]imidazole-5-carbohydrazide: vyield
70% mp.(°C )234 — 236, FTIR v (Cm™):
3428(NH amide), 3221 (NH, imidazole), 3054
(CHar.), 2967 ( CH aliph.), 1641(C=0 amide),
1720 (C=0O ketone), 1600-1503 (C=Car.),
1624(C=N), 821 (C-Br)
6b:4-(2-bromophenyl)-N*-4-bromo
benzylidene -1-[(2-nitrobenzylidene)amino]-
6-oxo-2-thioxooctahydro-1H-
benzo[d]imidazole-5-carbohydrazide: vyield
65% mp.(°C )221 — 223, FTIR v (Cm™): 3255
(NH, imidazole), 3314(NH amide), 1643 (C=0
amide), 1718 (C=0O ketone),3064 (CHar.),
2935 ( CH aliph.), 1610-1511 (C=Car.)
Synthesis of N-(3-chloro-2-(4-bromo
phenyl)-4-oxoazetidin-1-yl)-1-
(Arylideneamino)-4-(4-bromo phenyl)6-oxo-
2-thioxooctahydro-1H- benzo[d]imidazole -
5-carboxamide (7a, b)

Chloro acetyl chloride (0.02 mole) was added
dropwise at 0-5C to a stirred solution of
compounds (8a or 8b) (0.01 mole) and (0.01
mole) triethyl amine in dioxane (30ml).the
reaction mixture was refluxed for (12hrs) [22],
the filtrate cooling and concentrated under
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reduced pressur, the obtained solid product
recrystallized from benzene.

7a: N-(3-chloro-2-(4-bromophenyl)-4-
oxoazetidin-1-yl)-1-
(4bromobenzylideneamino)-4-(4-
bromophenyl)6-oxo-2-thioxooctahydro-1H-
benzo[d]imidazole -5-carboxamide: vyield
65% mp.(°C )253-255, FTIR (Cm™):3240(NH
amide), 1730(C=0 beta lactame), 3101 (NH,
imidazole), 3067 (CHar.), 1600-1495 (C=Car.),
2937( CH aliph.), 1631(C=0 amide), 846(C-
Br), 781(C-Cl), 4.2-4.4(d,d,2H aziditene ring),
1H-NMR (ppm) 11.12 (NH), 8.2 (N=CH),
7.6(s, C=CH) 3.4 (s, NH,),4.5(s,2H,CH2 Hexa
hydro benzaimidazol). 8.3- 7.77(m, 8H, ArH
7b:  N-(3-chloro-2-(4-bromo  phenyl)-4-
oxoazetidin-1-yl)-1-(2-
nitrobenzylideneamino)-4-(4-bromo
phenyl)6-o0xo-2-thioxooctahydro-1H-
benzo[d]imidazole -5-carboxamide vyield
55% mp.(°C )242 — 244, FTIR v (Cm™):1741
(C=0 beta lactame),3321 (NH amide), 3237
(NH, imidazole), 3057 (CHar.), 2928 ( CH
aliph.), 1643(C=0 amide), 1559-1508
(C=Car.), 1541,1329 (NO,), 819(C-Br), 1H-
NMR (ppm) : 11.10 (NH), 4.1-4.2(d,d,2H
aziditene ring), 8.2 7.8 (m, 8H, ArH), 7.5(s,
C=CH) 3.5 (s, NH,),4.6(s,2H,CH2 Hexa hydro
benzaimidazol

Results and Discussion

The synthesis of the new 2-
thioxoimidazolidin-4-one derivatives
containing various moieties was accomplished
according to the reactions sequences
represented in following steps.The structure of
compound (la, b) was confirmed by
appearance of the new band at (1600 Cm™) for
(C=N) and at (3290 Cm™) for NH anther band
at (3437 Asym., 3290 Sym. Cm?) for
stretching  vibration of NH, group,
disappearance of the (C=0) group of aldehyde
and the Spectrum show anther bands, 1554-
1524 (C=Car.), 3059(CHar.), 2993 ( CH
aliph.), 869 (C-Br) , the 'HNMR spectrum
shows signals at 11.87 (NH), 8.75 (=CH), 8.43-
7.77 (m, 4H, ArH), 3.58 (s, NH, group)
table(2), in the same method synthesized
compound (1b) by treatment of
thiosemicarbazide with 2-chloro benzaldehyde

desire
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the FTIR Spectrum show (3417 Asym., 3250
Sym. Cm™) for NH, group and show anther
bands, 3157(NH), 1593-1529 (C=Car.), 1621
(C=N), the 'HNMR spectrum shows signals at
11.76 (NH), 8.86(=CH), 8.6- 7.81 (m, 4H,
ArH. ), 3.64 (s, NH, group), imidiazolidine
(2a,b) were synthesis by the treatment of
compounds (1a,b ) with ethyl chloroacetate, the
reaction happened by elimination of HCI and
ethanol, FTIR spectrum of compound 2a shows
new band at1710 Cm™ for carbonyl group of
Imidazoline -4-one , anther bands shown in
Figure 2, the 'HNMR spectrum shows signals
(ppm) at 1221 (NH), 8.43- 7.86(m,
4H,aromatic proton), 8.7 (=CH), new signal at
4.3due to (CH, methylene), G-Mass (M) 298
Figure 5, FTIR Spectrum ofcompound (2b)
shows (C=0) group at1714 Cm™, and at 3175
Cm™ due to (NH) of Imidazoline, band at 3053
Cm™ due to (CHar.), and at 2928 Cm™ for ( CH
aliph.), bands at 1595-1513 for (C=Car.) and
1639 (C=N), the HNMR spectrum shows
signals (ppm) at 12.31(NH), 8.74 (=CH), 8.52-
7.75 (m, 4H, ArH), 4.26(CH,).

@CHO + NH,NHCSNH, —E1OH,, @CH:NNHCSNHZ
X

(a,b)

Ethyl chloroacetate

Reaction of compounds (2a) with aromatic
aldehyde afforded the corresponding chalcone
(3a, b) which take place by elimination of H,O
. The FTIR spectrum show new band (C=C
alkene) at (1626 Cm™), the *HNMR(DMSO-
d6)(ppm)of compound (3a) 11.86(NH), 8.31
(N=CH), 8.2- 7.87 (m, 8H, aromatic proton),
7.64 (s, C=CH) table (2).
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Treatment of compounds (3a, 3b) with ethyl
acetoacetate, derivatives (4a, 4b) were obtained
in high yield. The FTIR spectrum of compound
(4b) exhibited appearance band of (C=0 ester)
at (1725 Cm™) and anther bands as shown in
experimental .Hydrazide derivative (5a, 5b)
were synthesis by reaction of compounds (4a,
4b) with hydrazine hydrate the formation of
compound (5a) was confirmed by the presence
sharp absorption band at ( 3431Asym., 3320
Sym. Cm™) for (NH2) group, the ‘HNMR
spectrum for this compound shows signal at
11.6 due to (NH), at 8.35 for (N=CH) and at
8.3- 7.76 for (m, 8H, ArH), signals at 7.56 due
to (s, C=CH), at 3.5for (s, NH,) and at 4.1 due
to (s,2H,CH2 Hexa hydro benzaimidazol).
Mechanism of this reaction is including:
attacked carbon of carbonyl group with the
lone pair of electron of amino group and then
loos ethanol.

(0]

i
VAN I
=N = ethylacetoacetate
Br@CH‘N N /NH y—» Br CH:N—N/\NH

0" CHAr 7
(3a,b) (4a,b) Ar
¢’ cookt
‘sz

0
A

Br@(;H:NfN NH

A

" CONHNH,

(5a,b)

Condensation compound (5a, 5b) with p-bromo
benzaldehyde in ethanol gave the Schiffs bases
(6a ,6b). The formation of this compounds was
indicated by the presence in their FTIR
spectrum of compound (8a) shows azomethine
group (HC=N) at 1620 Cm™ and disappearance
bands of NH,. The treatment of Schiffs bases
(6a, 6b) with Chloro acetyl chloride produced
beta lactam derivative (7a, 7b). The structure of

these compounds were confirmed by FTIR and
'HNMR, the FTIR spectrum shows stretching
band at (1730 ) due to carbonyl of beta lactam
for compound (7a), *HNMR spectrum (ppm)
give signals at 11.10 due to (NH), at 8.18 for
(N=CH), at 4.1-4.2(d,d,2H aziditene ring),at
8.2 7.8 due to (m, 8H, ArH), and at 7.5 for (s,
C=CH) at 3.5 for (s, NH,), and at 4.3 due to
(s,2H,CH2 Hexa hydro benzaimidazol).

S

X
Il
BT@CH:NN NH Ethanol Bf@CH:NNANH
Ar,CHO

(6a b) AT Ar

4

o CONHN=CHAr, o/ CONHNH,

(5a,b)
S

I
Br@‘CH:NN/\NH

" CoNH-N——Ar,

Dioxanl chloro acetyl chloride\EfN

Ar

(7a b) o a

Antibacterial activity

The antibacterial activity of the some target
derivatives (13) was tested by the agar disc-
diffusion methodagainst Staph. aureus, E. coli,
and proteus mirabilis bacteria,the
concentration of tested compounds were ( 10
M ) and The results of these compounds are
summarized in Table 1. It could be observed
that all the tested compounds were active
toward Staph. aureus expectcompounds 3a
and 5a show no activity . All the tested
compounds were active towardproteus
mirabilis, except 2b, 3b and 5b while
compound 4a, show high activity, so only
compounds 3a and 5awere no active toward E.
coli. On the other hand, all anther compounds
showed have highinhibition toward E. coli
while compounds2a and 4a have effected and
have high inhibition on this kind of bacteria.
The results of these studies given for
antibacterial screening are mentioned in
following Table 1.
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Table 1: Antibacterial activity of the compounds 1-9a.

compound |E.coli proteus Staphylococcus
mirabilis
DMSO - - --
la 8 10 11
1b 09 12 08
2a 16 11 17
2b 08 - 12
3a -- 07 -
3b 10 - 14
4a 14 13 16
4b 10 12 09
5a - 10 -
5b 10 - 13
6a 09 12 11
7a 11 08 11
Clotirmazole | 30 25 23

.the minimum inhibitory concentration value mg\ml and
corresponding zone of inhibition
Compairsion with Clotrimazole

G Sramanzu

Figure 1: represent FTIR for compound (1a).

—ananzU

Figure 2: represent FTIR for compound (2a).

- 5 e e’ el

Figure 3: represent H-NMR for compound(3a).

84

TrT————————
W 18 Y4 Y3 @ W1 W % B T & % 4 8 % 4 O ppm”

8 188

Figure 4: represent H-NMR for compound(3a).

Taget 20 72

%

2

= = ¥ ¥ & & B

bt

Figure 5: represent mass spectrum of compound (2a).

Essemanzy

Figure 6: represent FTIR forcompound (7a).

Conclusions

In summary,Schiff bases derivatives were
cyclized by chloro ethyl acetate to obtain thio
oxoimidazolidine 4- one ,some of the
derivatives were evaluated for antibacterial All
the synthesized compounds gave spectral and
analytical data .the screeingof antibacterial data
revealed that most of the synthesized
compounds show good antibacterial activity.

References
[1] Haraguchi .S.K, Silva .A.A, Vidotti .G.J,
dasilva.C.C, Santos. P.V, Garcia .F.P,



Al-Mustansiriyah Journal of Science
ISSN: 1814-635X (print), ISSN: 2521-3520 (online)

Volume 29, Issue 1, 2018

DOI: http://doi.org/10.23851/mjs.v29i1.111

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

Pedroso B., Nakamura .C.V ,Molecules,
,16,1166,2011.

Abdul jabarKhAtia, (synthesis of new
1,3-oxazole derivatives AL-
Mustansiriyah journal of science 32-
38,26,2015.

Reis .C.M, Oliveira D.S, Pereira. R,
Paiva. L.F, Kneipp. A.Echevarria,
Molecules, 16, 1068, 2011

Singh. R, Shanker. Pand Mishra. R
"Synthesis and Evaluation of Biological
activities of Thiosemicarbazones
derivatives" International Journal of
Pharm Tech Research (3)3, 1625-1629,
2011

Musstafa .H, Abdel-Rahman ,Hussan.A,
Elsherief and Abdel-Hamed "synthesis of

some Quinolinethiosemicarbazone
derivatives of potential antimicrobial
activity" Bull. Pharm. Sci. Assiut

University, 28, 79-93, 2005.

Abdul jabar Kh.. Atia,Nagham.M,Layth
.H,(Synthesis and characterization of new
cephalexin derivatives),Researcher 46-
50,7(1) 2015.

Sami.G, Abdel-hassan” Synthesis and
characterization  of  some  novel
thiosemicarbazone derivatives containing
the tetrazole moiety "Journal of
Chemicaland Pharmaceutical Research,
6(11):460-464, 2014.

Ali Ahmadi. S, Ghazanfari. D, "One-pot
synthesis of functionalized thiazolidine-
4-ones from thiosemicarbazone
derivatives and activated acetylenes in
water as a green solvent™, Iranian Journal
of Catalysis 3(3), 177-181, 2013.

Nadia A. Mohamed*, Riham R.
Mohamed, Rania S. Seoudi, "Synthesis
and characterization of some novel

antimicrobial ~ thiosemicarbazone  O-
carboxymethyl  chitosan  derivatives
" International Journal of Biological

Macromolecules 63,163-169, 2014.
Fatondji.H.R,Gbaguidi.F,Kpoviessi.S,
Bero.J,Hannaert.V,Leclercg. J. Q and J.
Poupaert "Synthesis, characterization and
trypanocidal activity of some aromatic

85

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

thiosemicarbazones and their 1,3,4-
thiadiazolines  derivatives"” ,African
Journal of Pure and Applied Chemistry.
5(1), 59-64,2011.

Jehan A. Hasanen "Synthesis and mass
spectra of some new 3-substituted
coumarin derivatives" Der
PharmaChemica,, 4(5):1923-1934, 2012.
Souza. M. A, Johann. S,Rodrigues.L.
AlLima. S ,Mendes. F. I. C. and
Beraldo.H, "The antimicrobial activity of
lapachol and its thiosemicarbazone and
semicarbazone derivatives"
MeminstOswaldo  Cruz, Rio de
Janeiro108(3): 342-351,2013.

Sallal.A,Rehab.A,Abdul  .jabar.Kh,
(synthesis ,Characterization and
Enzymeactivity of

Co(IT),Ni(IT),Cu(IT),pd(IT),Cd(IT)
complexes with 2-thioxoimidazolidine -
4- one,80-91,6(3),2016.
Mazoirl.NandBenharref. A"
Hemisynthesis of new thiosemicarbazone
derivatives resulting from latex of
Moroccan endemic plant: Euphorbia
officinarum™J. Mater. Environ. Sci. 6 (2)
592-597, 2015.

Thomas.K,Walid.K, Tetrarhedron,45;
7049 ,2004.
Carios.C,Jose.Gyorfi,Beatriz.L.Kanda,
Antonio.P. Jose, Journal Med ,226;192,
2004.

Vitalino.S.M,Lafayette. E. A,Bezerra
Gomes da Silva .L. P,CruzAmorim. C. A,
Oliveira T. B, Ana L. TascaGoisRuiz
,Carvalho. J. EandMoura.R. O "
Synthesis, DNA Binding, and
Antiproliferative  Activity of Novel
Acridine-ThiosemicarbazoneDerivatives"
Int. J. Mol. Sci., 16, 13023-13042,2015 .
Ovanyi.D. KLax,. Berenyi. E, Magyar.
KandToboly. S "synthesis and evaluation
of biological activity of
thiosemicarbazone derivatives"
Med.chem.67-82, 2004.

Jatav.v, Mishra.P, Kashaw.S."
Synthesis study biological activity of

G508

Copyright © 2018 Authors and Al-Mustansiriyah Journal of Science. This work is licensed under a Creative Commons
Attribution-NonCommercial 4. 0 International Licenses.


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

Eliwi et al.

Synthesis and Biological Evaluation of some new 2-Thioxoimidazolidin- 4-one Derivatives (part I1)

2018

[20]

[21]

[22]

[23]

1,2 4triazolederivtives

" StablesEur.J.Med.Chem.,43:135,2008.
Roman .G "synthesis and antibacterial
activity of some new imidazole
derivtives”, Acta chem. Solv.51,537-
544,2004.

Sharma, R. Sand Bahel, S.C "synthesis
of oxadiazole triazole&thiadiazole ", J.
Ind. Chem. Soc.,LIX,877-880,1982.
Madan,S.;Arora,R.;Venugopalan,p  and
Bari,S.S"synthesis of some new 1, 2,3-
triazole derivtives and study biological
activity "Tetrahedron let.41,5577,2000.
Enderikson .J .P, GrammD. G,Hamond,
G. S. Translated by Yacine AA.
,G.H.Tamam, and. KhahfaM.A "Organic
chemistry"*" 2000

86



