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Abstract

New polymers were prepared from a monomer (5-vinyl-1H-tetrazole), which was
prepared from acrylonitrile with sodium azide in the presence of ZnCl2.Another
monomer (Methyl acrylate) was also used. Co-monomers were polymerized
usingBPO as initiator. The second step was the preparation of copoly acid hydrazide
from the reaction of compound2 with hydrazine hydrate, followed by the reaction
with carbon disulphide in the presence of KOH to obtain copoly (5-subs.-2-
mercapto-1,3,4-thiadiazole). Next,compound4 was reacted with chloroacetyl
chloride to yield compound4 5 which was reacted with (hydrazine hydrate , phenyl
hydrazine and 2,4-di nitro phenyl hydrazine) as shown in scheme(1). Physical
properties of all the prepared copolymers were characterized by FT-IR and, in
certain cases,bylHNMR spectroscopy.
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1. Introduction

Five-membered aromatic rings with three heteroatoms are a type of aromatic compounds in which
the various heteroatoms contribute very differently to the formation of the aromatic conjugation[1].
1,3,4-thiadiazole derivatives bearing Schiff base moieties have been reported to display a wide range
of biological properties. Heterocyclic compounds are important organic compounds with several
applications in electronics, pharmacology, etc. [2]. Thiadiazole is a heterocyclic compound with
isomers such as 1,2,3-thiadiazole, 1,2,5-thiadiazole, 1,2,4-thiadiazole, and 1,3,4-thiadiazole. 1,3,4-
thiadiazole is the most widely studied isomer. It has been converted into many different derivatives in
order to synthesize five-membered heterocyclic compounds with different properties [3, 4]. Its
derivatives have several applications in antimicrobial [5], anticancer [6, 7], antipsychotic [8], anti-
tubercular [9], antihistamine [10], anticonvulsant [11], anti-inflammatory [12], anti-leishmanial[13],
anti-hepatitis B [14], anti-Parkinson [15], and anti-diabetic [16] fields. The existence of the -N=C-S
part in the thiadiazole ring induces the mentioned multiple activities. Also, the aromaticity of
thiadiazoles contributes to low toxicity and in vivo durability [5]. In the literature, the synthesis of
1,3,4-thiadiazole derivatives has been performed using thiosemicarbazides[17], thiocarbazides[18],
dithiocarbazates[19], thioacylhydrazines[20], acylhydrazines[21], and bithioureas[22] as starting
materials. Copolymers from free radicals consist of polymerization of two different monomers that
have a double bond in structure, with the purpose of improving the properties of the mechanical
polymer along with other uses.

Schiff’s bases are produced mainly by a condensation process between primary amines and carbonyl
compounds. The general formula is RHC=NRI, where R and RI are alkyl, aryl, cycloalkyl, or
heterocyclic groups, characterized by the azomethine group[23]. Chemically, a Schiffs base is a
nitrogen base of an aldehyde or ketone where the carbonyl group is changed by imine or azomethine
group. Schiff's bases also characterized by appear a widely range biological activities(e.l anti-bacterial,
anti-fungal, anti-cancer, anti-inflammatory, anti-viral, and anti-pyretic properties)[24,25]. Schiff bases
of aliphatic aldehydes are unstable and readily polymerizable, while Schiff bases of aromatic
aldehydes with an effective conjugation system are more stable [26].

2.Experimental

1) Preparation of 5-vinyl-1H-tetrazole[27], In a 100 ml round-bottom flask, a mixture of 30 ml
distilled water, 0.01 mole(0.53 gm, 0.65 ml) acrylonitrile,0.01 mole(0.72 gm, 0.39 ml) NaN3 ,and0.01
mole(1.36 gm, 0.47 ml) ZnCI2 was placed. The mixture was refluxed with stirring at 95°C for
6hrs.The solution was cooled at room temperature, then conc. HCI was added until reaching a pH of 2-
3. The reaction mixture was stirred forlhrat room temperature, then the solid precipitate was filtered,
washed with 10 ml hot water, and dried in air. The product was purified by re-crystallization from
THF. The physical properties are listed in Table-1.

2) Preparation of copoly(5-vinyl-1H-tetrazole-methyl acrylate)[28]: (2)

In a screw-capped polymerization bottle,0.001 mole (0.1 gm) of the pure monomer 5-vinyl-1H-
tetrazole and 0.001 mole(0.07 gm, 0.09 ml) of another monomer (methyl acrylate) were dissolved in
1:9 of dry DMSO:THF . An amount equal to 0.02% of the monomers weight of benzoyl peroxide
(BPO) was then added. Oxygen was removed from the bottle by pumping an inert gas (nitrogen) for
few minutes and the bottle was then firmly stoppered. The clear solution was maintained at 80-90ce in
a constant temperature oil bath for 7-9 hrs. Then the solution was poured into 10 ml of methanol and
the copolymer was precipitated, filtered, washed with water, and dried. The product was purified by
dissolving in DMF and precipitated from water. The physical properties are listed in Table-1.

3) General procedure for the preparation of acid hydrazide[29]: (3)

In a 100 ml round-bottom flask,0.01 mole of compound 2 was dissolved in20 ml absolute ethanol,
then 4 ml of 99% hydrazine hydrate was added .The mixture was refluxed with stirring at 80°C for 6
hrs. The solid precipitate was filtered and washed with cooled water. The resulting solid was purified
by dissolving in DMSO and re-precipitated from ethanol. The physical properties are listed in Table-1.
4) Preparation of poly (5-vinyl-1H-tetrazole-Co-2-thiol-5-vinyl-1,3,4-thiadiazole) [30 ] : (4)

Acid hydrazide (0.01 mol) was suspended in absolute ethanol(30 ml) placed in a round-bottom
flask(100 ml), then potassium hydroxide (0.01 mol, 0.56 gm) and carbon disulphide (0.01 mol, 0.60
ml) were added respectively with continues stirring. The mixture was stirred under reflux for 1 hr. at
room temperature and later at 80°C for 24 hrs. The solvent was removed and the residue was dissolved
in water (100 mL) and acidified with conc. HCI drop by drop. A white-yellowish precipitate was
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formed, collected by filtration, and washed with distilled water.The resultingsolid was purified by
dissolving in DMSO and re-precipitated from ethanol. The physical properties of compound 4are
listed in Table-1.

5)  Preparation of  poly[5-vinyl-1H-tetrazole-Co-{2-(2-chloroethanethioate)-5-vinyl ~ -1,3,4-
thiadiazol}][31]: (5)

Equimolars of compound 4 ( 0.01mol) with chloroacetyl chloride (0.01 mol) were dissolved in DMF
(25ml) in the presence of trace quantities of anhydrous potassium carbonate, then refluxed on a water
bath for 14 hrs. The solvent was removed by vacuum and the resulting solid was purified by dissolving
in DMSO and re-precipitated from ethanol. The physical properties of compound 5are listed in Table-
1.

6) Preparation of poly[5-vinyl-1H-tetrazole-Co-{2-(2- hydrazineylethanethioate )- 5-vinyl -1,3,4-
thiadiazol}] [32]: (6)In a 100 ml round-bottom flask, 0.01 mole of compound 5 was dissolved in20 ml
of abs.ethanol, then 4 ml of 99% hydrazine hydrate was added. The mixture was refluxed with stirring
at 80°c for 6hrs. The solid precipitate was filtered, washed with cooled water, and dried in air. The
resulting solid was purified by dissolving in DMSO and re-precipitated from ethanol. The physical
properties of compound 6 are listed in Table- 1.

7) Preparation of schiff bases derivatives [ 33 ]: (7-11)

Equimolar guantities of compound 6(0.01mol.),different aromatic aldehydes (0.01mol.) in 25 ml of
chloroform, and 3-4 drops of glacial acetic acid were refluxed on a water bath for about 4-5 hrs. at
50-C. The solvent was removed under reduced pressure to obtain the product. The physical properties
of compounds 7-11are listed in Table-1.

8) Preparation of poly(5-vinyl-1H-tetrazole-Co-{2-(2-N-phenyl) hydrazineylethanethioate- 5-vinyl -
1,3,4-thiadiazol}][34 ].

In a 100 ml round-bottom flask,0.01 mole of compound 5 was dissolved in20 ml of abs.ethanol,
then 4 ml phenyl hydrazine was added. The mixture was refluxed with stirring at 80°C for 6hrs. The
solid precipitate was filtered, washed with cooled water, and dried in air. The resulting solid was
purified by dissolving in DMSO and re-precipitated from ethanol. The physical properties of
compound 6 are listed in Table-1.

9) Preparation of compounds 13-17[34]:

Equimolar quantities of compound12(0.01mol.), different aromatic aldehydes (0.01mol) in 25 ml of
chloroform, and 3-4 drops of glacial acetic acid were refluxed on a water bath for about 4-5 hr. at 50C.
The solvent was removed under reduced pressure to obtain the product. The physical properties of
compounds 13-17 are listed in Table-1.

10) Preparation of poly(5-vinyl-1H-tetrazole-Co-{2-(2-N(2,4-initrophenyl)hydrazineyl)ethanethioate-
5-vinyl-1,3,4-thiadiazol}] [34]:(18)

In a 100 ml round-bottom flask, 0.01 mole of compound 5 was dissolved in20 ml abs.ethanol, then
4 ml 2,4-dinitro phenyl hydrazine was added. The mixture was refluxed with stirring at 80-c for 6hrs.
The solid precipitate was filtered, washed with cooled water, and dried in air. The resulting solid was
purified by dissolving in DMSO and re-precipitated from ethanol. The physical properties of
compound 6are listed in Table-1.

11) Preparation of compounds 19-23[34]:

Equimolar quantities of compound18 0.01mol.,different aromatic aldehydes (0.01mol) in 25 ml of
chloroform, and 3-4 drops of glacial acetic acid were refluxed on a water bath for about 4-5 hr. at
50-C. The solvent was removed under reduced pressure to obtain the product. The physical properties
of compounds 19-23 are listed in Table-1.
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Table 1-Physical properties of the prepared compounds 1-23

Comp. Conversion
No. Structure Color Softening point ce %
N—N
1 H N~ Yellow 210-227 Yield%
H
65
H H> H
J‘(N‘HZC—CA_C —c|: n
2 N Sy =0 Pale 225-235 85
N=N OCH; ye”OW
H
m(szc—/('-:'\—cz—g \
3 NH™ SN c—0o Off 220-235 87
N=N i
NHNH, white
2 H N—N
H,C c'—c—c¢H—_ VY-sH
4 | e s yellow 195-205 67
N=N
H H, N-N O
5 TR C TN gt 170-180 72
\‘;n NH \IN yellow
N=N
H H, N-N O H,
H,C—C—C —CH—_ Ys¢-c -NHNH2
6 | %, WA, s Off 160-150 46
N=N white
S
ESI:IIIZC—C\—C —CH—«S S C-C—N-N=CH
7 NHOON yellow 90-100 75
N=N
HZC—E—EZ—CH 74{ s~<':9—c—n—N=cn
% S H, OCH,
8 " HN\/\N Off 270-285 53
N=N OCH; white
N-N 0
H,C—C—C —CH—{ Y5 c-c—N-N=ch
o | % A v o Pale 200-210 71
NN N0, yellow
N=N
N-N 0
Hzc—c—g —a{ ) sc':'—c—z—n=cn
},i A S He OH
ETRIVA Off >300 67
= white
He—i— ¢ ?H*'/‘_E\ Bt
L—C—C— SC—c—N—N=C~“
s Hy
| HN/\N (L Pale >300 77
N=N yellow
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HoH N0 O
22 | Be—C—C—chd )s-c-ﬁ—n—n—ﬁ@ red 250-260 89
- /\ S Lo,
HN‘ N
, (
N=N W
HoH % N0y OF
fie——c —ci={ s t-c--n-c OO
23 H AH orange 270-285 96

3. Results and Discussion
In the current study, the synthesis and characterization of novel subs. -1,3,4-thiadiazole pendant on

modified poly(5-vinyl tetrazole-co-methyl acrylate) were obtained by a series of reactions. All
products have conversion ratio ranges o0f46-98 %,softening point ranges of 90-100)-(>300)°C and
other physical properties which are listed in Table-1. The synthesis of compounds 1-23°’ are outlined

in scheme 1.

ch]/ Water _"\d_,‘\\l Methyl acrylate H2C—(H:—(H;2_('_3| NH,NH (@]
H,C=CH+ NaN H,C=C N — ) |
2 (IZN 3 HC1 2 H N’ polylnérlzatlon n N\/ !\IH c=0 EtOH R-C NHNH2
H intiator N=N |
¢} @ @ OCMs 6
Cs, /[kon
o
N-N . N—N N—N e N—N
ArCHO NH-NH Q CICH,CCl1
R4 _YscocH,NHN:C-Ar R VscocH,NHNH, 282 ol W sécH,cl o\
S H glacial acetic acid S @ ks)— 2 DMF / K,CO3 Rks)_SH
- 6 3
(7-11) (6) y ) “@)
N-N OH
R M SCOCH,NHNH-C-Ar N-N 2.4-dinftro phenyl hydrazine
2 ArCHO
s Eh H - R M scocH,NHNHPh ,
glacial acetic acid S N-N o2
Aa3-17) a2 RUSscocNNH-_ D-noz
18)
ol 2
=l oz
2 2
<Cl =
N-N B OH
R PscocH,NHN—C-Ar
S NO, H
H H»
R:J&rﬁzc—/c\—c —SN\ o,
RN (19-23)
N=N

Scheme 1-Synthetic routes of compounds 1-23.

Compound 1 was prepared by the reaction of acrylonitrile with sodium azide in the presence ofzncl2
in water for 6 hrs. The yield percentage was 65%,the softening point range was 210-227 co, while
other physical properties are listed in Table-1. FTIR spectrum of this compound shows the appearance
of the absorption bands of U N-H, U C=N, and U C=C(olef.)] at 3247 , 1643 , and 1625 cm-1,
respectively, while the other absorption bands are listed in Table-2.
Compound 2 was prepared from copolymerization of compound 1 with methyl acrylate( MA) in the
presence of benzoyl peroxide (BPO) at 80-90 Co. All physical properties are listed in Table-1. FTIR
spectrum of this compound shows the appearance of the absorption bands due to U C=0 ester and U
C-H aliphatic at 1739 and 2860-2952cm-1, respectively. The other absorption bands are listed in
Table-2.

Compound 3 was prepared by the reaction of compound 2 with 99% hydrazine hydrate in ethanol.
All physical properties are listed in Table-1. FTIR spectrum of this compound show the appearance of
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the absorption bands due to U N-H, U NH2 ,and U C=0 amide at 3294, 3319-3402 , and 1652cm-
1, respectively. The other absorption bands are listed in Table-2. 1H-NMR spectrum of this compound
showed signals at 6 6.30 ppm of s,1H,NHtetrazole, & 8.87 ppm ofs,1H,-NH-NH2, § 4.11 ppm of
d,2H,-NH-NH2, 6 2.53 ppm of m,1H,-CH2-CH~-ring, & 2.50 ppm of m,1H,~H2C-CH-CH2-, 5 1.22
ppm of t,2H,~H2C-CH-CH2-, and & 1.97 ppm of t,2H,-CH-CH2-CH-.

Compound 4 was prepared by the reaction of compound 3 with carbon disulphide in the presence
of KOH in ethanol. The yield percentage was 67%, the softening point range was195-205 co, and
other physical properties are listed in Table-1. FTIR spectrum of this compound show the appearance
of the absorption bands of U N-H, U C=N, U C-S, and U S-H at 3280,1652,1244, and 2644 cm-1,
respectively, while the other absorption bands are listed in Table-2. 1H-NMR spectrum of this
compound showed signals at 6 6.64 ppm of s,1H,NHtetrazole, 6 2.53 ppm of m,1H,-CH2-CH~-ring, 6
2.89 ppm of m,1H,~H2C-CH-CH2-, § 1.23 ppm of t,2H,~H2C-CH-CH2-, 6 1.91 ppm of t,2H,-CH-
CH2-CH-, and & 13.18 ppm of s,1H.S-H.

Compound 5 was prepared by the reaction of compound 4 with chloroacetyl chloride in the presence
of K2CO3 in DMF. The mechanism of this reaction are shown in Scheme2[35].

Compound5 was prepared by the reaction of compound 4 with chloroacetyl chloride in the presence
of K2CO3 in DMF for 14 hr. The yield percentage was 72%, the softening point range was170-180
co, and the other physical properties are listed in Table-1. FTIR spectrum of this compound show the
appearance of the absorption bands of U N-H, U C=N, U C-S, U C=0, and U C-Cl at
3188,1672,1230,1704, and 719 cm-1, respectively, while the other absorption bands are listed in
Table-2. 1H-NMR spectrum of this compound showed signals at & 6.92 ppm of S,1H,NHtetrazole, &
2.25 ppm of m,1H,-CH2-CH~-ring, 6 2.11 ppm of m,1H,~H2C-CH-CH2-, 3 1.07 ppm of t,2H,~H2C-
CH-CH2-, 6 1.92 ppm of t,2H,-CH-CH2-CH-, and 6 3.47 ppm of S,2H,(C=0)-CH2.

Compounds 6, 12, and 18 were prepared by the reaction of compound 5 with hydrazine and
hydrazine derivatives in abs.ethanol for 6 hrs.. All the physical properties of the prepared compounds
are listed in Table-1. FTIR spectrum of compounds 6, 12, and 18 showed the appearance of the
absorption bands of U C-S at 1190-1284 cm-1,U0 C=0 at 1714-1795 cm-1, and U N-H at 3267-3326
cm-1. The other absorption bands are listed in Table-2. 1H-NMR spectrum of compound18 showed
signals at & 5.05 ppm of S,1H,NHtetrazole, 6 2.95 ppm of m,1H,-CH2-CH~-ring, 6 2.09 ppm of
m,1H,~H2C-CH-CH2-, 6 1.05 ppm of t,2H,~H2C-CH-CH2-, & 1.24 ppm of t,2H,-CH-CH2-CH-, &
7.67-8.25 ppm of m,3H,Ar-H, § 3.69 ppm of S,2H,(C=0)-CH2, & 4.22 ppm of S,1H,CH2-NH-NH-,
and 6 6.59 ppm of S,1H,NH-NH-ph.

Compounds 7-11 , 13-17 and 19-23 were prepared by the condensation reaction of compounds 6,
12, and 18 with different aromatic aldehydes in chloroform in the presence of few drops of acetic acid
under reflux producing the new derivatives. Compounds 7-11 , 13-17 and 19-23 showed the
appearance of the absorption bands of U C-H aromatic at 3004-3100 cm-1, U C=0 at 1693-1795 cm-
1, and U N-H at 3255-3419 cm-1. Other absorption bands are listed in Table-2. 8 IH-NMR spectrum
of compound8 showed signals at & 6.66 ppm of S,1H,NHtetrazole, 6 2.09 ppm of m,1H,-CH2-CH~-
ring, 8 2.03 ppm of m,1H,~H2C-CH-CH2-, § 1.05 ppm of t,2H,~H2C-CH-CH2-, § 1.24 ppm of t,2H,-
CH-CH2-CH-, § 7.49-8.27 ppm of m,3H,Ar-H, 6 3.85 ppm of S,2H,(C=0)-CH2,  8.85 ppm of
S,1H,CH2-NH-N-ph, § 5.05 ppm of S,1H,N=C-H, and 6 3.89 ppm of S,6H,ph-OCHS3.
1H-NMR spectrum of compound14 showed signals at 6 6.67 ppm of S,1H,NHtetrazole, 6 2.90 ppm of
m,1H,-CH2-CH~-ring, 6 2.09 ppm of m,1H,~H2C-CH-CH2-, § 1.03 ppm of t,2H,~H2C-CH-CH2-, §
1.25 ppm of t,2H,-CH-CH2-CH-, 4 6.70-7.68 ppm of m,8H,Ar-H, & 3.88 ppm of S,2H,(C=0)-CH2, §
6.65 ppm of S,1H,CH2-NH-N-ph, 6 5.20 ppm of S,1H,HO-CH-ph, & 10.19 ppm of S,1H,CH-OH, and
6 3.92 ppm of S,6H,ph-OCHS3.
1H-NMR spectrum of compound 19 showed signals at & 6.50 ppm of S,1H,NHtetrazole, 6 2.53 ppm of
m,1H,-CH2-CH~-ring, 6 2.09 ppm of m,1H,~H2C-CH-CH2-, § 1.07 ppm of t,2H,~H2C-CH-CH2-, §
1.24 ppm of t,2H,-CH-CH2-CH-, 5 7.50-8.89 ppm of m,8H,Ar-H, & 3.95 ppm of S,2H,(C=0)-CH2,
6.80 ppm of S,1H,CH2-NH-N-ph, 6 4.21 ppm of S,1H,HO-CH-ph, and 5 11.67 ppm of S,1H,CH-OH.
1H-NMR spectrum of compound 23showed signals at & 6.30 ppm of S,1H,NHtetrazole, & 2.03 ppm of
m,1H,-CH2-CH~-ring, 6 2.09 ppm of m,1H,~H2C-CH-CH2-, § 1.02 ppm of t,2H,~H2C-CH-CH2-, §
1.24 ppm of t,2H,-CH-CH2-CH-, § 7.61-8.89 ppm of m,10H,Ar-H, & 3.65 ppm of S,2H,(C=0)-CH2, &
6.85 ppm of S,1H,CH2-NH-N-ph, 6 4.50 ppm of S,1H,HO-CH-ph, and & 11.77 ppm of S,1H,CH-OH.
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Table 2-FTIR spectral data (cm™ )for the prepared compounds 1-23.

z822 | 52 39 2|2 |2 |2 |98 |38 g9 £ 9
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o %5 = C = = = I} c = = =2 j= =] @ =
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U(C-0-C) 1166
U(NH) 3319
2920-2850 (NH 2 ) 3380-
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Figure 1-1H-NMR spectrum of compound ( 3)
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Figure 4-1H-NMR spectrum of compound (18)
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Figure 7- 1H-NMR spectrum of compound 19.
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Figure 8- 1H-NMR spectrum of compound 23.

References

1.
2.

3.

10.

11.

12.

13.

Majumdar, P., Pati, A., Patra, M., Behera, R. K., Behera, A. K. 2014. Chem.Rev. 114: 2942-2977.
Raj, V., Rai, A., Singh, M., Kumar, A., Kumar, V., Sharma, SK. 2015. Recent update on 1,3,4-
thiadiazole derivatives: as anticonvulsant agents, EC Pharm. Sci. 2(1): 202-229.

Gir, M., Muglu, H., Cavus, M.S., Guder, A., Sayiner, H.S. and Kandemirli, F. 2017. Synthesis,
characterization, quantum chemical calculations and evaluation of antioxidant properties of 1,3,4-
thiadiazole derivatives including 2- and 3-methoxy cinnamic acids, J. Mol. Struct.

1134: 40-50.

Gur, M., Sener, N., Muglu, H., Cavus, M.S., Ozkan, O.E. and Kandemirli, i. 2017. New 1,3,4-
thiadiazole compounds including pyrazine moiety: Synthesis, structural properties
andantimicrobial features, J. Mol. Struct. 1139: 111-118.

Gir, M., Sener, N., Kastas, A., Ozkan, O.E., Muglu, H. and Elmaswaria, M.A.M. 2017. Synthesis
and characterization of some new heteroaromatic Compounds Having Chirality Adjacent to a
1,3,4-Thiadiazole Moiety and Their Antimicrobial Activities, J. Heterocyclic Chem. 54(6): 3578—
3590.

Aliabadi, A., Eghbalian, E. and Kiani, A. 2013. Synthesis and evaluation of the cytotoxicity of a
series of 1,3,4-thiadiazole based compounds as anticancer agents, Iran J. Basic Med. Sci. 16:
1133-1138.

Mohammadi-Farania, A., Heidarian, N., A. Aliabadi, A.N. 2014. N-(5-Mercapto-1,3,4-
Thiadiazol-2-yl)-2-Phenylacetamide derivatives: synthesis and in-vitro cytotoxicity evaluation as
potential anticancer agents, Iran. J. Pharm. Res. 13(2): 487-492.

Kaur, H., Kumar, S., Vishwakarma, P., Sharma, M., Saxena, K.K. and Kumar, A. 2010.
Synthesis and antipsychotic and anticonvulsant activity of some new substituted
oxa/thiadiazolylazetidinonyl/thiazolidinonylcarbazoles, Eur. J. Med. Chemi. 45: 2777-2783.
Bhatia, R., Sharma, A. and Kaundal, A.A. 2014. Review on 1, 3, 4-thiadiazole derivatives. Indian
J. Pharm. Sci. Res. 4(3): 165-172.

Gupta, J.K., Yadav, R.K., Dudhe, R. and Sharma, P.K. 2010. Recent advancements in the
synthesis and pharmacological evaluation of substituted 1,3,4-thiadiazole derivatives, Int. J.
Pharmtech, Res. 2: 1493-1507.

Yar, M.S. and Akhter, M.W. 2009. Synthesis and anticonvulsant activity of substituted oxadiazole
and thiadiazole derivatives, Acta Pol. Pharm. Drug Res. 66(4): 393-397.

Hafez, H.N., Hegab, M.I., Ahmed-Farag, I.S. and El-Gazzar, A.B.A. 2008. A facile regioselective
synthesis of novel spiro-thioxanthene and spiro-xanthene-9',2-[1,3,4] thiadiazole derivatives as
potential analgesic and anti-inflammatory agents, Bioorg. Med. Chem. 18: 4538-4543.

Poorrajab, F., Ardestani, S.K., Emani, S., Behrouzi-Fardmoghadam, M. A. and Shafiee, A. 2009.
Foroumadi, Nitroimidazolyl-1,3,4-thiadiazole-based antileishmanial agents: synthesis and in vitro
biological evaluation. Eur. J. Med Chem. 44: 1758-1762, MANUSCRIPT

483



Hamid and Obaid Iraqi Journal of Science, 2020, Vol. 61, No. 3, pp: 472-484

14.

15.

16.

17.

18.
19.

20.

21.
22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Balaji, K., Bhatt, P., Mallika, D. and Jha, A. 2015. Design, synthesis and antimicrobial evaluation
of some mannich base derivative of 2(2-substituted)-5-aminothiadiazoles, Int. J. Pharm. Pharm.
Sci. 7(11): 145-149.

Gomha, S.M., Kheder, N.A., Abdelhamid, A.O. and Mabkhot, Y.N. 2016. One pot single step
synthesis and biological evaluation of some novel bis(1,3,4-thiadiazole) derivatives as potential
cytotoxic agents, Molecules, 21: 1532.

Pattan, S.R., Kekare, P., Dighe, N.S., Nirmal, S.A., Musmade, D.S., Parjane, S.K.. and
Daithankar, A.V. 2009. Synthesis and biological evaluation of some 1, 3, 4-thiadiazoles, J. Chem.
Pharm. Res. 1(1): 191-198.

Guha, P.C. 1922. Constitution of the so-called dithio-urazole of martin freund. ii. new methods of
synthesis, isomerism and poly-derivatives, J. Am. Chem. Soc. 44(7): 1510-1517.

Guha, A. 1928. Roy-Choudhary, J. Indian Chem. Soc. 5: 149 [C.A., 23, 139 (1929)].

Richard, W.Y. and Kathryn, H.W. 1955. The cyclization of 3-acyldithiocarbazate esters, J. Am.
Chem. Soc. 77(2): 400-403.

Ainsworth, C. 1955. The condensation of aryl carboxylic acid hydrazides with orthoesters, J. Am.
Chem. Soc. 77(5): 1148-1150.

Stolle, J. 1904. Prakt. Chem. 69: 145, 366, 382, 474, 506.

Guha, P.J. 1923. Ring closure of hydrazodithio- and -monothio-Dicarbonamides with acetic
anhydride, J. Am. Chem. Soc. 45: 1036.

Salimon J., Salih N., lbraheem H. and Yousif E. 2010. Synthesis of 2-N-salicylidene-5-
(substituted)-1,3,4-thiadiazole. Asian Journal of Chemistry, 22(7): 5289-5296

Guo Z., Xing R,, Liu S., Zhong Z., Ji X., Wang L. 2007. antifungal properties of Schiff bases of
chitosan, N-substituted chitosan and quaternizedchitosan. Carbohydr Res, 342(10): 1329-1332.
Yousif E. and Salih N. 2011. Salimon J, Improvement of the photostabilization of PVC films in
the presence of 2-N-salicylidene-5-(substituted)-1,3,4-thiadiazole. J ApplpolymSci, 120: 2207-
2214,

Yousif E., Salimon J., Salih N. and Ahmed A. 2012. Improvement of the photostabilization of
PMMA films in the presence of 2-N-salicylidene-5-(substituted)-1,3,4-thiadiazole. J King Saud
University Sci, 24: 131-137.

Myznikov, L.V. and Roh, J. 2007. "Synthesis of 5-Substituted Tetrazoles under Microwave
Activation" Russian Journal of organic chemistry, 43(5): 765-767.

Cubbon, R.C.P. 1965. J. Polym. Sci, 6(8): 419.

RanaAbid A. and Zainab A. 2018. Entesar O.Al-Tamimi,"Synthesis and characterization of
substituted 1,2,4- triazole and their derivatives on poly ethylene", J. pharm. Sci. & Res, 10(5):
1079-1084.

Saif AL-Deen, M.A. 2009. (Synthesized compounds used as antimicrobial against the
microorganisms in cooling fluids), Nat. J. Chem., 36: 648-659.

Rambir, S. Nagori, B.P. and Navneet, A. 2013. (Synthesis and Antimicrobial activity of some new
schiff’s bases and 4-oxothiazolidine derivatives of 2-mercaptobenzoxazole) Pharmacophore, 4
(1): 10-14.

32.0ru¢, E.E. Rollas, S. Kandemirli, F. Shvets, N. and Dimoglo, A.S. 2004. (1,3,4-thiadiazole
derivatives. Synthesis, structure elucidation, and structureantituberculosisactivity relationship
investigation)J. Med. Chem., 47(27): 6760-6767.

ZahraaT. and Entesar O. 2018. ”Synthesis,Investigation, Theoretical Study And Effect Of Some
New Triazole Derivatives On Creatinine Ring On The Activity Of Some Transferase Enzymes “
Research Journal Of Pharmaceutical,Biological and chemical Sciences, 9(6): 1971.
Suaad.M.Al.Araje., Mohammad.R.Ahmad and Luma, S.Ahamed, “Synthesis of new N-
substituted Phenothiazine Derivatives” Department ofChemistry, College of Science, University
of Baghdad . AL-Mustansiriya J.Sci, 21(5), (2010).

Al-Majidi, Suaad MH. "Synthesis and Antimicrobial Activity of Some New Acetylenic Amine of
Isatin Derivatives." Al-Mustansiriyah Journal of Science, 21(40): 61-72,(2010).

484



