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ABSTRACT

The new derivatives of thiazole based Schiff base of (1-(5-(2,3,4-trisubstitutedphenyl)-2-((4-
nitrobenzylidene)amino)thiazol-4-yl)ethan-1-one (6) were synthesized by the treatment of 1-(2-
amino-5-(2,3,4-trisubstitutedphenyl)thiazol-4-yl)ethan-1-one (4) and corresponding substituted
benzaldehyde (5) in low cost easily available non flammable stable and ecofriendly solvent
Polyethylene glycol-400 solvent medium. The reactions were performed in the good yield and less
time. The structures of all synthesized compounds were established on the basis of elemental
analysis, IR, NMR and Mass spectral data.
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1. INTRODUCTION

Thiazole derivative performs the various
important pharmacological properties. These
thiazole derivatives acts as cytotoxic and
antitumor activity and used as therapy to treat to
deadly disease as anticancer agent. Dabrafenib
and Dasatinib are the derivative of thiazole which
is used for cancer therapy with tyrosine kinase
inhibitory activity [1, 2]. The compound Schiff
base is the imines derivative of 2-amino thiazole
which is biologically active compounds. The
Schiff base is derived from the reaction between
the amine and aldehyde in acidic medium. In 2-
amino thiazole the terminal amino group is
responsible for the formation of Schiff base as
thiazole  derivatives.  Important  biological
properties of Schiff base fascinated to different
scientist and research scholar, as it shows
antibacterial [3, 4], antifungul [5], antimicrobial
[6], anticonvulsant activity [7], anticancer [8-10],
antitumor [11], antituberculosis [12], anti HIV-1
[13, 14] anti-inflammatory agents [15],
insecticidal [16] and antiviral agent [17]. The
Schiff bases have wide range of application in
pharmaceutical preaparation [18, 19].

Above important properties of the thiazole Schiff
base compounds attract the researcher to
synthesize it in systematic manner. Its first
synthesis was carried out by Hugo Schiff in 1864
by interaction of carbonyl group such as
aldehydes and ketones with primary amines to
produce the substituted imines derivative known
as Schiff base [20, 21]. After that a number of
different derivatives of Schiff bases derived by
applying different methods were reported [22] to
synthesized this valuable compounds different
catalyst were employed such as copper nitrate
[23], cerium chloride [24], piperidine [25] etc.
these methods reported in the literature are
either low yield producing or solvent or catalyst
used are hazardous to the environment. The
development of ecofriendly and non hazardous
methods of synthesis of target compounds are
still in demands. With increasing environmental
concerns and the regulatory constraints, the
development of environmentally benign organic
reactions has become a crucial and demanding
area in modern organic chemical research. We
wish to report a practical and convenient method
for the preparation of newly substituted Schiff
base, in PEG 400 a green and ecofreindly
solvent medium. Polyethylene glycol 400 is the
emerging solvent wildly used in various chemical
transformations. The increase in the usability of
PEG 400 solvent is due to its notable

characteristic properties [26] such as nonvolatile,
high stability, nonflammable, non-toxic, cost-
effective, readily available and safe to use.

Synthesis of (1-(5-(2,3,4-trisubstitutedphenyl)-2-
((4-nitrobenzylidene)amino)thiazol-4-yl)ethan-1-
one (6) were carried out by the treatment of 1-(2-
amino-5-(2,3,4-trisubstitutedphenyl)thiazol-4-
yl)ethan-1-one (4) and corresponding substituted
benzaldehyde (5) in PEG-400 solvent medium.

2. MATERIALS AND METHODS

All chemicals used were of AR grades. The
chemical used for all these works were
purchased from research lab fine chemical
industry, Mumbai. The melting points of all the
synthesized compounds were recorded using hot
paraffin bath. The Carbon and Hydrogen analysis
were carried out on Carlo-Ebra 1106 analyzer.
Nitrogen estimation was carried out on Colman-
N-analyzer-29. IR spectra were recorded on
Bruker neo. Ltd. spectrometer in the range 4000-
400 cm? in KBr pellets. NMR spectra were
recorded on Brucker AC-500F spectrometer with
TMS as internal standard using CDClz as
solvent. Mass spectra were recorded on
shimadzu 2010s Mass spectrometer. The purity
of compound was checked on silica Gel-G plates
by TLC with layer thickness of 0.3 mm.

3. RESULTS AND DISCUSSION

3.1 Synthesis of 1-(5-(2,4-dichlorophenyl)-
2-((4-nitrobenzylidene)amino)thiazol-
4-yl)ethan-1-one (6a)

0.01 mole of 1-(2-amino-5-(2,4-
dichlorophenyl)thiazol-4-yl)ethan-1-one (4a) and
0.01 mole of corresponding substituted
benzaldehyde were dissolved in 20 ml PEG-400
solvent add 4-5 drops of hydrochloric acid. The
reaction mixture was refluxed for 3-4 h. The
resinous brown coloured reaction mixture was
left to stand at room temperature overnight. The
reaction mixture poured in ice cold water to
hydrolysed it. The product was extracted in ethyl
acetate with the help of separating funnel and
drying with Na2SOas. Brown coloured solid
obtained was recrystalised with ethanol.

The yield of the dried crude product (6a) was
found to be 80%, Melting Point: - 102°C,
Molecular Weight: 420.3

miz: 419.0 (100.0%), 421.0 (63.9%), 420.0
(19.5%), 422.0 (12.4%), 423.0 (10.2%), 421.0
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(4.5%), 423.0 (2.9%), 424.0 (2.0%), 421.0
(1.8%), 423.0 (1.1%), 420.0 (1.1%) Analysis: C,
51.44%; H, 2.64%; Cl, 16.87%; N, 10.00%; S,
7.63% IR (KBr, cm™ ): 1607.46 cm, 1694.73 cm
11313.39 cm?, 1499.67 cm?, 753.24 cm?, H
NMR (500 MHz, CDCls): & 2.00 (s,3H, O=C-C-
Hs), 5 8.91(s,1H, H-C=N), 57.25 -8.0(s, 7H, Ar-
H).

3.2 Synthesis of 1-(5-(3-bromo-2,4-
dichlorophenyl)-2-((4-
nitrobenzylidene)amino)thiazol-4-
yl)ethan-1-one (6b)

0.01 mole of 1-(2-amino-5-(3-bromo-2,4-
dichlorophenylthiazol-4-yl)ethan-1-one (4b) and
0.01 mole of Para-Nitro benzaldehyde(5a) were
dissolved in 20 ml PEG-400 solvent add 4-5
drops of hydrochloric acid. The reaction mixture
was refluxed for 3-4 h. The resinous brown
coloured reaction mixture was left to stand at
room temperature overnight. The reaction
mixture poured in ice cold water to hydrolysed it.
The product was extracted in ethyl acetate with
the help of separating funnel and drying with
Na-SO4. Brown coloured solid obtained was
recrystalised with ethanol.

The vyield of the dried crude product was found to

m/z: 496.9 (100.0%), 498.9 (97.3%), 498.9
(63.9%), 500.9 (62.2%), 499.9 (18.9%), 497.9
(16.2%), 501.9 (12.1%), 499.9 (10.4%), 500.9
(10.2%), 502.9 (9.9%), 498.9 (4.5%), 500.9
(4.4%), 497.9 (3.2%), 500.9 (2.9%), 502.9
(2.8%), 499.9 (2.1%), 501.9 (2.0%), 503.9
(1.9%), 500.9 (1.7%), 500.9 (1.1%), 497.9
(1.1%), 499.9 (1.1%), 498.9 (1.1%),Elemental
Analysis: C, 43.37%; H, 2.00%; Br, 16.05%; ClI,
14.10%; N, 8.35%; S, 6.50%,IR (KBr, cm? ):
1699.46 cm?, 1694.73 cm?,1313.39 cm,
1499.67 cm?, 777.89 cm,834.95 cm?, *H NMR
(500 MHz, CDCls): & 2.09 (s,3H, O=C-C-Hs), &
9.84 (s,1H, H-C=N), 6 6.96 -7.81(s, 7H, Ar-H)

3.3 Synthesis of 1-(5-(2,4-dichlorophenyl)-
2-((2-
hydroxybenzylidene)amino)thiazol-4-
ylethan-1-one (6c)

0.01 mole of 1-(2-amino-5-(2,4-
dichlorophenyl)thiazol-4-yl)ethan-1-one (4a) and
0.01 mole of ortho hydroxy benzaldehyde(5b)
were dissolved in 20 ml PEG-400 solvent add 4-
5 drops of hydrochloric acid. The reaction
mixture was refluxed for 3-4 h. The resinous
brown coloured reaction mixture was left to stand
at room temperature overnight. The reaction
mixture poured in ice colde water to hydrolysed

be 81%, Melting Point: - 136°C, Molecular it. The product was extracted in ethyl acetate
Weight: 499.2 with the help of separating funnel and drying with
NH,
R o
R4 S \ °
R2 N RG
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Table 1. showing the synthesis of different substituted 1-(5-(2,3,4-trisubstitutedphenyl)-2-((4-
nitrobenzylidene)amino)thiazol-4-yl)ethan-1-one (6)

Sr No. Expt. Compound Yield % M.P°C  Colour
No.

1 4 1-(2-((2-bromobenzylidene)amino)-5-(2,4- 80 190 Dark Brown
dichlorophenyhthiazol-4-yl)ethan-1-one (6d) colour solid

2 5 1-(2-((4-bromobenzylidene)amino)-5-(2,4- 82 190-195 Yellow Brown
dichlorophenyhthiazol-4-yl)ethan-1-one (6e) colour solid

3 6 E)-1-(2-((2-chlorobenzylidene)amino)-5-(2,4- 78 135-140 Light Brown
dichlorophenyhthiazol-4-yl)ethan-1-one (6f) colour solid

4 7 1-(2-((4-chlorobenzylidene)amino)-5-(2,4- 80 145-147  Brown colour
dichlorophenyl)thiazol-4-yl)ethan-1-one (69) solid

5 8 1-(5-(naphthalen-2-yl)-2-((4- 70 85-87 sticky Brown
nitrobenzylidene)amino)thiazol-4-yl)ethan-1- colour solid
one (6h)

6 9 1-(5-(3-hydroxynaphthalen-2-yl)-2-((4- 75 126-127 Blackish
nitrobenzylidene)amino)thiazol-4-yl)ethan-1- Brown colour
one (6i) solid

7 10 1-(5-(3-hydroxy-8-nitronaphthalen-2-yl)-2-((4- 70 180-185 Yellow Brown
nitrobenzylidene)amino)thiazol-4-yl)ethan-1- colour solid
one (6))

Na-SO4. Brown coloured solid obtained was methods. This solvent is easily available water

recrystalised with ethanol. The yield of the dried
crude product was found to be 75%,Melting
Point: - 90°C, Molecular Weight: 391.3

m/z: 390.0 (100.0%), 392.0 (63.9%), 391.0
(19.5%), 393.0 (12.4%), 394.0 (10.2%), 392.0
(4.5%), 394.0 (2.9%), 395.0 (2.0%), 392.0
(1.8%), 394.0 (1.1%),Elemental Analysis: C,
55.15%; H, 3.00%; CI, 18.20%; N, 7.20%; S,
8.20%,IR (KBr, cm'1): 1598.65 cm1, 1724.30 cm-
11283.09 cml, 1499.67 cml, 749.66 cm-
13701.88 cm?, 'H NMR (500 MHz, CDCls): &
2.69 (s,3H, O=C-C-Hs), & 9.00 (s,1H, H-C=N), &
11.11(s,0OH),d 6.96 -7.81(s, 7H, Ar-H)

In the present research work synthesis
of 1-(5-(2,3,4-trisubstitutedphenyl)-2-((4-
nitrobenzylidene)amino)thiazol-4-yl)ethan-1-one

(6) were carried out by the treatment of
1-(2-amino-5-(2,3,4-trisubstitutedphenyl)thiazol-

4-yl)ethan-1-one  (4) and  corresponding
substituted benzaldehyde (5) in PEG-400 solvent
medium. And the times required for completion of
reaction were noted it was observed that the time
required for completion of reactions was in
between 4 to 5 hours. As well as the solvent
medium water are easily available and cost
effective. To reduce time duration required for
completion of reaction and for maintaining green
chemistry parameters and to develop new
reaction conditions, the reactions were carried
out in PEG 400 mediums. This is an emerging
solvent system to carry out various synthetic

soluble and easy to handle. The isolation of
reaction product is also easy.

Following different
trisubstitutedphenyl)-2-((4-
nitrobenzylidene)amino)thiazol-4-yl)ethan-1-one
(6) derivative were synthesized using PEG-400
solvent medium, such as

1-(5-(2,3,4-

4. CONCLUSION

In conclusion, we have shown that the present
method of synthesis of title compound by
avoiding the hazardous catalyst and hazardous
solvent medium. In this work we present a new
alternative path by wusing easily available
environment Fridley solvent medium such as
Polyethylene glycol-400. This study will be
beneficial for new researcher and scientists
among the chemistry worlds.

SUPPLEMENTARY MATERIALS

Supplementary material is available in the
following link:
https://journalirjpac.com/index.php/IRJPAC/librar

yFiles/downloadPublic/22
COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

142


about:blank
about:blank

Sonparote and Chavhan; Int. Res. J. Pure Appl. Chem., vol. 24, no. 5, pp. 139-144, 2023; Article no.IRJPAC.107509

REFERENCES

1.

©

10.

11.

12.
13.

14.

Bang-Chi C, et al. A new and efficient
preparation of 2-aminothiazole-5-
carbamides: Applications to the synthesis
of the anti-cancer drug dasatinib,
ARKIVOC. 2010;6:32-38.

Adileh A, Saeed E, Setareh M, Alireza F,
Thiazole in the targeted anticancer drug
discovery, Future Med.Chem. 2019;11(15):
1929-1952.

Venugopala KN, Jayashree VA, Indian J.
Pharm. Sci. 2008;70:88.

Raheem Nedaa A, Mahmood Kubba

Ammar A, Synthesis, characterization
and antimicrobial evaluation with DFT
Study of New TwoAmino-4-(4-

Chlorophenyl) Thiazole Derivatives, Iragi J
Pharm Sci. 2018;27(1):79-88.
Karabasanagouda T, Adhikari AV,
Dhanwad R, Parameshwarappa G,
Synthesis of Some New 2-
(4Alkylthiophenoxy)-4-Substituted-1,
3Thiazoles As Possible Antilnflammatory
And Antimicrobial Agents, Indian J. Chem.
2008;47(b):144-152.

Wadher SJ, Puranik MP, Karande NA,
Yeole PG, Int. J. Pharm. Tech. Res.
2009;1:22.

Cates AL, Rasheed
Res.1984;6:271.

Popp FDJ. Org. Chem.1961;26:1566.
Kumar Y, Green R, Wise DS, Wotring LL,
Townsend LB, Synthesis of 24-
disubstituted thiazoles and selenazoles as
potential antifilarial and antitumor agents.
2. 2-Arylamido  And 2-Alkylamido
Derivatives of 2-Amino4-
(Isothiocyanatomethyl)Thiazole And 2-
Amino-4-(Isothiocyanatomethyl)
Selenazole, J. Med. Chem.1993;36:3849-
3852.

Zhang Z, Wu HM, Deng SN, Cai XY, Yao
Y, Mwenda MC, et.al., Design, Synthesis,
and Anticancer Activities of Novel 2-
Amino-4- phenylthiazole Scaffold
Containing Amide Moieties, Hindawi
Journal of Chemistry. 2018:1-8.

Kong D, Zhang X, Zhu Q, Xie J, Zhou X,
Zhongguo  Yaown Huaxue  Zazhi.
1998;8(4):245.

Solak N, Rollas S, Arkivoc, 2006;xii:173.
Vicini P, Geronikaki A, Incerti M, Busonera
B, Bioorg. Med. Chem. 2003;11:4785.
Fathalla W, Arkivoc, 2008;12:245.

SM, Pharm.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

143

Fortuna H, James DR, Robert WD, Francis
AK, Roland LW, Steven PS, et al., 3- [1-(2-
Benzoxazolyl) hydrazino] propanenitrile
derivatives: inhibitors of immune complex
induced inflammation, J. Med. Chem.
1988;31:1719-28.

Murthy S, Kaur A, Sreenivasalu B, Sarma
RN, Indian J. Exp. Biol. 1998;36:724.

Ejiah FN, Fasina TM, Familoni OB,
Ogunsola FT. Substituent effect on
spectral and antimicrobial activity of Schiff
bases derived from aminobenzoic acids.
Adv Biol Chem 2013;3:475e479.
Karabasanagouda T, Adhikari AV,
Dhanwad R, Parameshwarappa G. Indian
J Chem. 2008;47B(01):144-152.

Khan KM, Ambreen N, Karim A, Saied S,
Amyn A, Ahmed A, Perveen S. J
Pharmacy Res.2012;5(1):651-656,
Wenling Q, Sha L, Mauro P, Stefano B,
Schiff Bases: A Short Survey on an

Evergreen Chemistry Tool, Molecules.
2013;18(10):12264-12289.
Ibrahim MN, Hamad KJ, Al-Joroshi SH,

Synthesis and characterization of some
Schiff bases. Asian journal of chemistry.
2006;18(3):2404-2406

Algohary AM., Hassan MM. Synthesis and
biological evaluation of novel quinazolin-
4(3H)-one Schiff base derivatives as nitric
oxide synthase inhibitors. Arabian Journal
of Chemistry. Arabian Journal of
Chemistry. 2021;14(10):103362
Mobinikhaledi A, Steel PJ, Polson M,
Rapid and efficient synthesis of Schiff
bases catalyzed by copper nitrate. Synth.
React. Inorg., Met.-Org. Nano-Met.
Chem.2009;39(4):189-192 .

Ravishankar L, Patwe SA, Gosarani N,
Roy A, Cerium(lll)-catalyzed synthesis of
Schiff bases: A green approach. Synth.
Commun.2010;40:3177-3180

Amorim CR, Pavani TFA, Lopes AFS,
Duque MD, Mengarda ACA, Silva MP, et
al.  Schiff bases of 4-phenyl-2-
aminothiazoles as  hits to new
antischistosomals: Synthesis, in vitro, in
vivo and in silico studies. Eur. J. Pharm.
Sci. 2020;150:105371

Shaikh M, Wagar D, Farooqui M, Durrani
A, Polycyclic Aromatic Compounds. 2020;
40:1315-1320.

Colthup NB, Daly LH, Wiberley SE,
Introduction of IR and Raman
Spectroscopy Academic press, NewYrok.
1964:279.


about:blank
about:blank
about:blank

28.

29.

Sonparote and Chavhan; Int. Res. J. Pure Appl. Chem., vol. 24, no. 5, pp. 139-144, 2023; Article no.IRJPAC.107509

Sliverstein RM, Bassler GC, Morill TC, 30.

Spectroscopic identification of organic
compounds. 5ted., John Wiley and Sons,
Inc, NewYork, 1991;123.
Dyer JR, application of
spectroscopy of organic compounds. 8t
ed., John Wiley and Sons, Inc, NewYork.
1997;27.

absorption  31.

Acaram M, Maleesov CH, Infrared
Spectroscopy application in  organic
compounds. 5™ ed., John Wiley and Sons,
Inc, NewYork, 1970;293.

Willams DH, Fleming J, Spectroscopic
methods of organic chemistry, 4thed.,
Tata McGraw Hill, New Delhi,
55.

© 2023 Sonparote and Chavhan; This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/107509

144


about:blank

