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ABSTRACT
Appearance and expansion of microbial resistance is one of the serious concerns in public health throughout the world.
Thiazoles exhibits broad range of biological activities and was found in many active biological molecules. So far, it has
proven that modifications of the thiazole ring are very effective with improved potency and less toxicity so that more
than 90 % of novel drugs have the heterocyclic rings. The present study emphasizes the synthesized Thiazoles that have
the main biological activities. It can be useful for future design and development of novel pharmaceutical components.
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INTRODUCTION
Chemical structures have heterocyclic rings that play a main important role in the appearance of active
biological activities so that among the 20 million of known chemical components until the end of second
millennium AD, more than two-thirds of them are aromatics or have aromatic components. Almost, half of
them have heterocyclic structure; more than 90 percent of novel pharmaceutical components have also
heterocyclic rings [1].
Heterocyclic systems containing sulfur and nitrogen have been considered due to the physiochemical
features in relation with novel drug synthesis [2, 3]. Thiazoles are a heterocyclic component that consists
of nitrogen and sulfur atom as a part of five-membered ring of the aromatic. Thiazol and related
compounds are called 1, 3- azoles (nitrogen and one of the other heteroatom in a five membered ring).
They are isometric with 1, 2 azoles that are called isothiazole in combination with nitrogen and sulfur
compounds [4] (figure 1).
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Figure 1. Thiazole.
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Thiazoles are aromatics and based on the delocalization of a lone pair of electron from the sulfur atom
that completes required 6 m electrons to satisfy Hucke’s rule. Resonance form has been represented in
figure 2.
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Figure (2)

The molecule due to its different medical properties in many artificial and natural products vastly is used
in pharmaceutical activities such as antivirus, anti- cancer, anti-bacterial, anti- fungal, anti-convulsive,
anti-tuberculosis, analgesic, anti-Parkinson and anti-inflammatory activity that obviously is seen in
existence drugs containing the functional group in market [2,6].

Heterocycles extensively has been used for developing the modern drugs. Therefore, continuous efforts
have been done toward designing the artificial methods related to synthesis the heterocyclic compounds
[2].

Thiazoles are the main heterocyclic compounds that are found in many potent biologically active
molecules such as Sulfathiazol, Ritonavir, Abafungin called as commercial name Abasol, Bleomycine and
Tiazofurin. It has been reported that biological activities continuously over the years is in company with
Thiazole derivatives (7). In the study, a review on thazols with a large number of biological activities has
been represented.

Neuroprotective and antioxidant activities

Koufaki et al [8] designed a simulated model that consists of 1, 2- dithiolane derivatives; and t screened
them for their neuoprotective activities. Their findings represented that compounds of figure 3 have
higher neroprotective properties. Structure- activity relationship showed when Amid replaced with
Thiazole ring, the strongest neuropeotectant was represented while 1, 3,4- oxadiazole derivatives had
lower power. Therefore, it seems that replacement of amid with six aromatic rings shows the higher
neouroprotective activities.
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Figure (3)
Shih et al synthesized a serious of sydnonyl substituted with thiazoline and thiazolodionone derivatives
and they examined them in view of antioxidant activities. The antioxidant activities of compound 4
derivatives shows the DPPH radical (1, 1- diphenyl- 2 picrylhydrazyl) scavenging activity in comparison
with vitamin E.
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Antimicrobial activity

Pandeya et al (1999) provided a series of Schiff and Manich bases which is derived from Isatin derivatives
and N - [4- (4’ chloropheyl) thiazol-2-yl] thiosemicarbazide. Compounds’ antimicrobial activities were
examined by using agar dilution method against 28 pathogenic bacteria, 8 pathogenic fungi and anti HIV-
1 in MT-f. Among the examined compounds, the compound [5] exhibited the most significant

antimicrobial activity [10].
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Figure (5)

Shiradkar et al in 2007 have reported a series of N-[4-[(4-amino-5-sulphanyl-4H-1, 2, 4-triazol-3-yl)
methyl]-1, 3-thiazol-2-yl]-2 substituted with derivatives of amide. The structures were examined in vitro
condition for their primary anti-bacterial activities against S. aureus, E.coli, P.aeroginosa and S.Typhosa .
Thereafter, they were screened for antibercular activity against M. tuberculae H37 Rv by using both micro
dilution assay principle. Existence components (6, 7) represented the best activities. Shiradkar et al
found that the compounds which have demonstrated more than 90 percent of inhibition were obtained
by S-alkylation and acetonitrile. In addition, it was stated that the Cyano group may have no role in
enhancement of the activity. When the Sulfhydryl group were optimized and examined, it causes to loss
the activity (11)
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Figure (6) R=NHCOCH3, Ar=3-N02.CsH4[6]

Figure (7) R=NHCOC6H5, AI‘=3-N02.C6H4[7]

Vicini et al (2006) introduced a novel series of 2-thiazolylimino-5-arylidene-4- thiazolidones and
evaluated them in vitro condition for their antimicrobial activity against Gram negative and Gram
positive, mould and yeast. The results of experiment showed that all compounds especially compound 8
have higher efficiency against Gram positive bacteria. They examined the structure- activity relationship
and found that 5- arylidene derivatives exhibited high anti-bacterial effects in comparison with primary
compounds so that substituted and substituted 5- arylidene ply the main role in increasing the anti-
microbial features in this set of compounds (12).
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Figure (8): R=H, OH, OCH3z, NO>, Cl[8]

Abdel- Wahab et al (2009) synthesized the various pyrazolne with thiazole derivatives. Then, they
screened them for their antimicrobial and anti-fungal activities against Escherichia Coli and
Aspergillusniger. A series of arylidene-2-(4-(4-methoxy/bromophenyl) thiazol-2-yl) hydrazines and 1-(4-
(4-methoxybromo phenyl)-thiazol-2-yl)-2 cyclohexylidene/cyclopentylidenehydrazines

Were synthesized by Bharti and they were screened for their antifungal and anti-microbial activities.
They found the compounds (9a -c), (10a -c) and (11a- c) are stronger (13).
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Figure (9)
9a-d[
9a, Ar=Ar;=Ph

9b, Ar=Ph, Ar1=4-Br.C¢H4
9C, Ar=4-Cl.C¢H4, Ar1=Ph
9d, AI‘=4-C1.C6H4, AI'1=4-BI'.C6H4

Figure (10)

10a-c[

103, R=H, R1=C6H5, R2=OCH3

10b, R=H, R1=C6H5, R2=BI‘

10c, R=C¢Hs, R1=- CH (OH) C6H5, R2=Br
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Figure (11)
11a & b[
11a, R=0CH3, 11b, R=Br

Yamawaki et al in 2008 synthesized a new series of 7_-[2-(2-amino-5-chlorothiazol-4-yl)-2(Z)-((S)-1-
carboxy ethoxyimino)acetamido] cephalesporins with siffrent pyridinium groups in c-3° situation.
Among these cephalosporins, the group of 2-amino-1-(3-methylamino-propyl)-1H-imidazo-[4,5-b]-

pyridiniumin c-3 situation (figure 12) have strongest and most balanced anti- bacterial activities against
p. aeruginos and the other Gram negative pathogens [14].
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Figure 12

Khalil et al (2009) combined some of the 3-oxopropiononitrile and thioamide derivatives for synthesizing
the new thiazol. In this regard, compound (130 had the strongest anti-bacterial activity [15].
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Figure (13)
Kareqoudar et al have reported a series of new thiazol of 4-aryl/chloroalkyl-2-(2,3,5-trichlorophenyl)-
1,3- and by compressing 2,3,5-trichlorobenzenecarbothioamide with phenacylbromide establish 4-aryl-
2(2,3,5-trichlorophenylidene hydrazino) -1,3-thiazoles compound with high efficiency. The result shows
that (14a- d), (15 a- b) and (16a- b) have the stronger activity (16).
14a-d[

Cl Cl
N Ar
i T
S
I
14a, Ar=3-pyridyl, 14b, Ar=biphenyl

14C, AI‘=4-N02 - C6H4, 14d, Ar= 4-C1-C6H4

C

Figure (14)
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Cl Cl

Cl
Figure (15)
15a-b[
15a, R= piperidino
15b, R= 4-mercaptopyrazoloptrimi

Cl

Figure (16)

16a-b[

16a, Ar=3-pyperidyl, 16b, Ar=4-No,

Mallikrajuna et al synthesized a series of 4-isopropylthiazole-2-carbohydrazide analogs deviated from the
combination of derivatives of ox diazole- thiazole and triazole- thiazole and their anti-bacteria, anti-fungal
and anti-tuberculosis activities were examine in vitro against Mycobacterium tuberculosis H37Rv strain
by using broth dilution assay method. Compound (17a- c) had the most power for anti-tuberculosis

activity [17].
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Figure (17)
17a-c[
17a, R=C6H5
17b, R=3, 4, 5-(0CH3)3-CsH>
17c, R=4-0H-C¢H4
DWANE ET AL (28) synthesized 1-(4-(4’-chlorophenyl)-2-thiazolyl)-3-aryl-5-(2-butyl-4-chloro-1H-
imidazol-5yl)-2-pyrazoline in order to test the antifungal and antibacterial activities. The results show
that compound (18a- e) is stronger in view of anti-bacterial and antifungal activities (18).
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Figure (18)

18a-¢[

18a, R1=0H, R»=I, R3=H, R4=Cl
18b, R1=0H, R,=Br, R3=H, R4=Cl
18c, R1=0H, R»=], R3=H, R4=Cl
18d, R1=OH, R2=BI‘, R3=H, R4=BI‘1
186, R1=0H, R2=Cl, R3=H, R4=C1

Patel et al (2010) synthesized 2-substituted phenyl-3-[1-cyclopropyl-6-fluoro-  7-[4-(4-
methoxyphenylpiperazin-1-yl]-4-oxo-1, 4-dihydroquinoline] carboxamido-1, 3-thiazolidin-4-ones; then,
they have screened them for evaluating the antifungal and antibacterial activities. The results of the study
shows that compound (19a- c) have the strong properties of antifungal activities while the compound
(19a c) has the strongest antibacterial activity [19].
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Figure (19)
19a-f]

19a, R=3-0CH3, 19b, R=4-0H, 19¢=0H

19d, R=2-NO, 19¢, R=2-Cl, R=4-Cl

Adibpour et al in 2010 synthesized the several activates of 5-((3-oxoisothiazol-2(3H)-yl)methyl)-3-
phenyloxazolidin-2-ones and recognized 2-(4-substituted phenyl)-3(2H)-isothiazolones replaced with 4
or 3 situation of phenyl section with different groups that some of them shows the antibacterial activities
in both compounds and 3-aryl-2-oxazolidinone and 3(2H)- isothiazolones. The finding show the
compound (20a- c) has stronger activity [20].
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Figure (20)
20a-c[
20a, R=C¢Hs, 20b, R=4-f-C¢Ha, 20c, R=-CH-CgH4
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Sindhu et al (2010) synthesized the oxovanadium (IV) complexes of Schiff (21). The complexes were
monometrics and had a 1:2 stoichiometry relationship and screened compounds were screened for their
antimicrobial activities [21].

_ _3
[y
. L
1]
N

7 TN

. O S

/ ""-‘H{___ )JI/

S
F?E,.
CH

Z\ S

L R 1

Figure (21): R=H, OH, OCHs, NO2, Cl, Br, and CH3

H

Arshad et al in 2011 synthesized two novel series of Thoazolylcoumarin derivative and evaluated their
antimicrobial activities in vitro against Mycobacterium tuberculosis and Candida albicans. The results
showed (22a, 22b and 23) compounds are very strong for anti- inflammatory activity [22].
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Figure (22)
22a&b][
22a, R=Br, 22b, R=0OH
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Figure (23)
23, R1=OH, R2=H, R3=H, R4=BI‘

Sondhi et al have reported the differences between N-(4-phenyl-3-(2',3’,4'-(un)substituted
phenyl)thiazol-2(3H)-ylidene)-2,4-(un)substituted acridin-9-amine and [(2,4-(un)substituted acridin-9-
y1)-3-(4-phenyl-3-(2’,3',4’-(un)substituted phenyl)thiazol-2(3H)-ylidene)]isothiourea derivatives. Then,
they were screened for their anti- inflammatory and anti Kinse and analgesic activities. Among them,
compounds (24) and (25) were stronger [23].
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24, Ri=H, R,=0CHj3, R3=CHs, Ry= CHj, Rs=H
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Figure (25) R1:H, RZZCH3, R3: R4:H, R5: CH3

Singh et al synthesized a series of 3-(2’-substituted indolidene aminothiazol-4’-yl)-2-(4-chlorophenyl)
indole and they were injected into the Albino rat in p.0.50 mg. kg doze for their anti- inflammatory
activity against carrageenan. The most active compound was compound (26) that showed the low
percentage of digestive activity and acute toxicity against Phenyl Butazone [24].

Figure (26)

Kumar et al in 2007 in a study synthesized a group of 3-[4'(p-chlorophenyl) thiazol-2'-yl]-2-[(substituted
azetidinone/thiazolidinone)-aminomethy]-6 bromoquinazolin-4-ones and screened them for their anti-
inflammatory and analgesic activities. The compound (27) is active for both mentioned activities. They
found that the existence of Thiazolidinon ring in 50 kg/mg showed a better anti-inflammatory activity
than analgesic activity than the present compounds. The compounds substituted with Chloro group at
second position of Phenyl ring have shown almost activity equal to inflammatory activity against
standard drug phenylbutazone at 50 mg/kg.
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Figure (27)
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Holla et al in 2003 in their reports have screened different series of arylaminothiazoles <arylidene/5-aryl-
2-furfurylidene hydrazinothiazoles and their antibacterial and anti-inflammatory activities. Two new
artificial compounds (28) and (29) showed the inflammatory activity in comparison with ibuprofen [25].
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Figure (28)
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Figure (29)

Kalkhambkar et al in 2007 have reported triheterocyclic thiazoles that contains coumarin and (1- aza
coumarin) carbostyril. The new synthesized compounds were tested in vitro for their anti-inflammatory
and analgesic activities. Among the tested drugs, compounds (30) and (31) significantly prevented the
entrance of acetic acid [26].

Cl

‘ J\%

]

Foaate

Amin et al in 2008 have reported several new substituted coumarinyl thiazolinescoumarinyl thiazolidin-
4-ones compounds and substituted chromenothiazoles and examined them for their anticonvulsant
activity. Compounds (32) and (33) showed the most active of the series against PTZ induced seizures
[27].

Figure (30) and (31)
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Dawood et al have reported a series of novel synthesized compounds and examined them for their anti-
inflammatory and anticonvulsant activities. The new synthesized compounds (34) had the anticonvulsant
and anti- inflammatory activity with the same action mechanism of selective COX-2 inhibitors. In view of
structure- activity relationship, the anti- inflammatory activity of 5- acetyl-1, 3, 4-thiadiazole derivatives
were shown to be high activity than the substituted Phenyl derivatives and decreases with substitution in
order of H> 4-CH3>4-CL. furthermore, the anti- inflammatory effect of thiazolidine derivatives is higher
than the acetyl derivatives and chlorinated ester derivate of 1, 3, 4- thiadiazole is effective than its non-
chlorinated derivate [28].

OC ,H5

Figure (34)
Satoh et al found that 4-fluoro-N-[4-[6-(isopropylamino)-pyrimidin-4-yl]-1,3-thiazol-2-yl]-N-methyl
benzamide compounds called a strong indicator, mGluR1, as a detector PET have high ability in mGluR1
performance in human [29].
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Figure (34)
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Agarwal et al in 2006 synthesized a set of 5-[(Nsubstitutedbenzylidenylimino) amino]-2-oxo
/thiobarbituric acids and screened them in vitro for sever toxicity and anticonvulsant studies. The results
showed that compounds [35a &b] are stronger [30].

o R
HN /__/{
X= NH
HN N
S
°o

Figure (35)

35a &b[

35a, X=S, R=4-0CH3

35b, X=S, R=3-0CH3, 4-OH

Siddiqui et al in 2011 synthesized a series of thiazol derivatives with substituted thiazol and investigated
for their anticonvulsant activity in vitro. They found that compounds (36a-c) had stronger anticonvulsant
activity [31].

Figure (36)

36a-c[

36a, R=Br, R=0CHj3s
36b, R=NO2, R=4-CH3
36¢, R=NOz, R=4-0CH3;

Siddiqui et al [32] synthesized a series of 3-[4-(substituted phenyl)-1, 3-thiazol-2-ylamino]-4-(substituted
phenyl)-4, 5-dihydro-1H-1, 2, 4-triazole-5-thiones and screened them for their anticonvulsant activity by
using MES and scPTZ in vitro. The findings represented the compounds 37a and 37b have significant
anticonvulsant activity.

H
R~ N,N .ET,_S
. H NN N
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Figure (37)
37a &b
37a, R=Cl, R'=Br

37b, R=4-CH3, R'=2-CH3
CONCLUSION

THIAZOLES can easily be synthesized and represented many changes with different reaction states in
different positions sue to their high reactivity. In addition, the benefits of synthetic, biological and
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pharmaceutical activities were expected from diazoles derivatives. Therefore, more studies needs to
perform in alteration field and thiazols derivatives with aim of requirement in future.
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