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SYNTHESIS AND ANTITIUBERCULER ACTIVITY OF
@ THIOZOLUDENONE DERIVATIVES

M. S. Salunke
Adv. M. N. Deshmukh Arts, Science and Commerce College, Rajur Tal — Akole
Dist — Ahmednagar.

ABSTRACT

Now a day there is a worldwide
problem of Tuberculosis. Tuberculosis is an
infectious disease. Now days there are
number of drug present in this era to cure
Tuberculosis. According to increase in
population there is a need of smart drug.
Now a day is a Moiety of choice which
possesses many pharmacological
properties. Literature survey reveals that 4 -
Thiazolidinones and phenolic derivatives
show broad spectrum of biological -
activities. In order to explore the activities =& .
associated with above nucleus; we planned the Synthesis of derivatives of Thiazolidinone. The new
drug like 2 (Substituted) 3-P acetamindo phenoxy-4 thiazolidinones has anti tubercular property. The
most prominent thioglycolic acid compound in nature is Anti tuberculosis, which serves as Anti
tubercular activity.

KEYWORDS :tuberculosis, N atom, Solvent, anti tuberculosis activity, etc.

INTRODUCTION -

Thiazolidinone compounds have a wide range of biological activities ranging from widely use
human and veterinary anthelmintic to anti tubercular activity. A basis for interest in the thiazolidinone
ring system as nucleus from which to develop potential chemotherapeutic agent was established in
the 1950s when it was found that it was an integral part of the structure of thiazolidinone. .The
spectrum of the pharmacological of thiazolidinone has been reviewed by several authors 19-22 along
with these different pharmacological properties such as anti ulcer antituberculosis properties have
beenreported.

SCOPE-

Onthe basis of keen interest in anti tuberculosis, Thiazolidinone compounds have awide range
of biological activities ranging from widely use human and veterinary anthelmintic to anti tubercular
activity. It has awide scope in the formation of product like 2 (Substituted) 3-P acetamindo phenoxy-4
thiazolidinones. Though there is a potentially curative treatments have been available in this century,
tuberculosis is remains the leading position in the world today. There is a need to take precaution and
be aware about the health in the world wide. The treatment of tuberculosis is long and the drug has
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SYNTHESIS AND ANTITIUBERCULER ACTIVITY OF THIOZOLUDENONE DERIVATIVES
numerous side effects. According to increase in population there isaneed of smart drug.

SCHEME -

o
0N NO,
o _Pyriine 7
ocH, Acetoner
0CH,
H /\n/
NoO

2
2.4.6-trinitrophenol Ethylchloroacetate NG
Ethyl(2.,4.,6 -trinitrophenoxy)acetate

0N NO,
__HaNNH, -
ocH; OH" SH Methyanol NHNH
/\n/ O/\n/
02 o

NO,
Ethyl(2,4,6 -trinitrophenoxy)acetate 2-(2,4,6-trinitrophenoxy)acetohydrazide
o
NHNH, ),I\
/\[r R ;
NO,

2-(2,4,6-trinitrophenoxy)acetohydrazide

0N NO

O/\H/H\N/\R
o

n-substituted bezal 2-(2,4,6-trinitrophenoxy)acylhydrazine

NO,

0N NO

H
N
0/\n/ \N/\R
o

n-substituted bezal 2-(2,4,6-trinitrophenoxy)acylhydrazine

A\
0N NO
R
{
o/\n/ ~\

S
N o )\/

o

02

NO

n-substituted bezal 2-(2,4 .6-trinitrophenoxy)acylhydrazine

0,N NO,

H

N /u\

o/\n/ \N/\R H,C oH
0

NO,
lThioegcolic acid
0,N NO,
R
<L
0/\[]/ \N

S
NO , o )-\/

Available online at www.lsrj.in



EXPERIMENTAL -

The reaction of various substituted phenolic compounds with Ethyl chloro acetate gave
substituted phenoxy acetate (1) which was converted to substituted phenoxy acetyl hydrazide (2) by
treatment with hydrazine hydrate. The hydrazides (2) were condensed with different aldehydes to
obtain Schiff’s bases (3). There different Schiff’s base (3) were cyclo condensed with thio- glycolic acid
to afford corresponding thiazolidinone derivatives (4). The progress of reactions was monitored by TLC
(ethyl acetate/ petroleum ether = 1/4). Heat the reaction mixture under reflux for 7 hrs. The solvent
was removed by distillation and residue diluted with water (50 ml). The product obtained was washed
with Na, CO, and then by water recrystalize the product by pet ether, filtered, dried and M.P. was
recorded.

MATERIALS AND METHODS -

All chemicals were purchased from sigma-Aldrich and used without further purification. All
reactions and purity of 4 thiazolidinones and phenolic derivatives were monitored by thin layer
chromatography (TLC) using Aluminum plates coated with silica gel (Merck) using 20% ethyl acetate,
80% petroleum ether. Heat the reaction mixture under reflux for 7 hrs. The solvent was removed by
distillation and residue diluted with water (50 ml). The product obtained was washed with Na, CO, and
then by water recrystalize the product by pet Ether, filtered, dried and M.P. was recorded. Heat the
above mixture under reflux for 7 hrs. The reaction is monitored by TLC and Solvent is removed under
distillation. Recrystalize the product by pet ether, dried and M.P. was recorded.

Conceptoforigin—

Literature survey reveals that 4 - thiazolidinones and phenolic derivatives show broad spectrum
of biological activities. In order to explore the activities associated with above nucleus; we planned the
Synthesis of derivatives of thiazolidinone.

The reaction of various substituted phenolic compounds with Ethyl chloro acetate gave
substituted phenoxy acetate (1) which were converted to substituted phenoxy acetyl hydrazide (2) by
treatment with hydrazine hydrate. The hydrazides (2) were condensed with different aldehydes to
obtain Schiff’s bases (3). There different Schiff’s base (3) were cyclo condensed with thio- glycolic acid
to afford corresponding thiazolidinone derivatives (4). The structure of the compounds Synthesized in
our laboratory were assigned on the basis of elemental analysis.

Recovery of the product—

The reaction of various substituted phenolic compounds with Ethyl chloro acetate gave
substituted phenoxy acetate (1) which was converted to substituted phenoxy acetyl hydrazide (2) by
treatment with hydrazine hydrate. The hydrazides (2) were condensed with different aldehydes to
obtain Schiff’s bases (3). There different Schiff’s base (3) were cyclo condensed with thio- glycolic acid
to afford corresponding thiazolidinone derivatives (4). The progress of reactions was monitored by TLC
(ethyl acetate/ petroleum ether = 1/4). Heat the reaction mixture under reflux for 7 hrs. The solvent
was removed by distillation and residue diluted with water (50 ml). The product obtained was washed
with Na, CO, and then by water recrystalize the product by pet ether, filtered, dried and M.P. was
recorded.

Analysis by Rf Values Method -
Rf Values of product —N-substituted benzal, P-(2, 4, 6, tri Nitro phenoxy) acyle hydrazines
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Sr.No. | Nameof the product Rr Values of
Product

1 benzal,P-(2, 4,6, trinito phenoxy) acyle hydrazines 0.58

2 0-NO, Benzaldehyde,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 0.22

3 Vanniline ,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 0.77

4 Anisaldenhyde,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 0.16

5 Cinnamaldehyde P-(2, 4, 6, trinito phenoxy) acyle hydrazines 0.20

6 P-.Dimenthyl Benzaldedhyde,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 0.62

Stage -1V —Rfof Product 2 (Substituted) 3-P acetamindo phenoxy-4-thiazolidinones
Sr.No Name of the product R Values of
Product

1 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of benzaldehyded 0.27

2 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of O-NO, 0.38
Benzaldehyde,

3 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of Vanniline 0.42

4 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of Anisaldenhyde 0.68

5 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of Cinnamaldehyde 0.60

6 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of Dimenthyl 0.70
Benzaldedhyde,

7 2 (Substituted) 3-P acetamindo phenoxy-4thiazolidinones derivates of Dimenthy Amiono 0.72
benzaldehyde

Analysisby M.P. Method -
M.P.OF Stage- lll product —N-substituted benzal ,P-(2, 4, 6, trinito phenoxy) acyle hydrazines

Sr.No. | Name of the product %yield M.P.

1 benzal,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 87 261 C
2 0-NO, Benzaldehyde,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 80 201° C
3 Vanniline ,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 90 234° C
4 Anisaldenhyde,P-(2, 4, 6, trinito phenoxy) acyle hydrazines 92 272° C
5 Cinnamaldehyde P-(2, 4, 6, trinito phenoxy) acyl hydrazines 83 268" C
6 P-.Dimenthyl Benzaldedhyde,P-(2, 4, 6, trinito phenoxy) acylel hydrazines 86 234° C
7 P-Dimenthy Amiono benzaldehydeP-(2, 4, 6, trinito phenoxy) acyle 89 252° C

hydrazines
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Stage -1V - M.P. of Product 2 (Substituted) 3-P acetamindo phenoxy-4 thiazolidinones

Sr.No. | Name of the product M.P

1 2 (benzal,P-(2, 4, 6, trinito phenoxy) acyl hydrazines ) 3-P acetamindo phenoxy- 271°C
4thiazolidinones

2 2 (O-NO,Benzaldehyde,P-(2, 4, 6, trinito phenoxy) acyl hydrazines ) 3-P acetamindo 278°C
phenoxy-4thiazolidinones

3 2 (Vanniline ,P-(2, 4, 6, trinito phenoxy) acyl hydrazines ) 3-P acetamindo phenoxy- 234°C
4thiazolidinones

4 2 (Anisaldenhyde,P-(2, 4, 6, trinito phenoxy) acyl hydrazines ) 3-P acetamindo phenoxy- 272°C
4thiazolidinones

5 2 (,P- Cinnamaldehyde (2, 4, 6, trinito phenoxy) acyl hydrazines ) 3-P acetamindo 252°C
phenoxy-4thiazolidinones

6 2 (P-.Dimenthyl Benzaldedhyde,P-(2, 4, 6, trinito phenoxy) acyl hydrazines) 3-P 262°C
acetamindo phenoxy-4thiazolidinones

RESULT AND DISCUSSION —
Analysis of Reaction—

Literature survey reveals that 4 - Thiazolidinones and phenolic derivatives show broad
spectrum of biological activities. In order to explore the activities associated with above nucleus; we
planned the Synthesis of derivatives of Thiazolidinone.

The reaction of various substituted phenolic compounds with Ethylchloroacetate gave
substituted phenoxy acetate (1) which was converted to substituted phenoxy acetyl hydrazide (2) by
treatment with hydrazine hydrate. The hydrazides (2) were condensed with different aldehydes to
obtain Schiff’s bases (3). There different Schiff’s base (3) were cyclo condensed with thio- glycolic acid
to afford corresponding thiazolidinone derivatives (4).

The structure of the compounds Synthesized in our laboratory were assigned on the basis of
elemental analysis

Stage-I
Preparation of (2, 4, 6, Trinitro) Phenoxy Acetate.

A mixture of picric acid (0.1 mole) and Ethyl Chloro acetate (0.1 mole) and pyridine (0.2 mole)
was dissolved in Acetone (200 ml) and heated under reflux for 4 hrs, monitored by TLC. The solvent was
removed by distillation and residue diluted with water (50 ml). The product obtained was washed with
Na, CO, and then by water recrystalize the product by pet Ether, filtered, dried and M.P. was recorded.

Picric acid + Ethyl Chloro acetate +(pyridine acetone/4hrs.) (2, 4,6,Trinitro) Phenoxy Acetate
Reflux g Product -1

Stage-ll

A mixture (2, 4, 6, Tri nitro) Phenoxy Acetate (50m.m.) and hydrazine hydrate (250m.m.) was
dissolved in methanol (250ml). Heat the above mixture under reflux for 7 hrs. The reaction is monitored
by TLC and Solvent is removed under distillation. Recrystalize the product by pet Ether, dried and M.P.
was recorded.

Product-1 + hydrazine hydrate+ (methanol Reflux/7hrs.){Substituted Phenoxy acetylhydrazide}
> Product-I|
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Stage-lll

Product —II (2m.m.) is added to various substituted Aldehyde (2m.m.) in presence of 25ml
methanol and reflux 4 hrs. Monitored the reaction by TLC for each 30 minutes. Keep the mixture of
product overnight, solvent will removing away and productis |1l is obtained.

Product-Il+vanilline+ (methanol/reflux4hrs.) Schiff’'s bases (Product-111 A)

>

Stage-1V

Take product 11l (1m.m.) and thio lactic acid (Im.m.) and reflux in oil bath at 1200-125 Oc for
4hrs. Reaction is monitored by TLC each 30minites. The product was isolated and washed by 10% Na2
HCO3. The productis recrystalized by Ethanol.

Product—IlIA + Thio glycolic acid + (oil bath-1250c/reflux 4hrs.)  Thiazolidinone derivatives
- Product-IVA

CONCLUSIONS -

In conclusion, this paper describes a convenient and efficient process for Synthesis and Anti
Tuberculosis activity of thiozolidinone Derivatives by condensation reaction of Picric acid with Ethyl
Chloro Acetate in the presence of Methanol in water. This method offers some advantages in terms of
simplicity of performance, using methanol as solvent, low reaction times low cost and it follows along
the line of green chemistry. It can conveniently be handled and removed from the reaction mixture. We
believe that this procedure is convenient economic and a user-friendly process for the synthesis of
substitute 4 thiazolidinones and phenolic derivatives [2 (substituted) 3-P-acetaamido phenoxy-4-
thiazolidinones] of biological and medicinal importance.

During the course of the reaction step lll more time is required and the process becomes long to
take time consumption. The solvent used for recrystalisation are water, as a water is a eco friendly
solvent.

In case of the formation of the product in step Ill the methanol is used as solvent and in the last
stage oil bath is used to heat reaction mixture properly.

REFERENCES

(1)S. Izer, M.R.Matteo, G.J. Possanza, ) Med Chem., 1987, 30(4), 726-729

(2)T.Bethke, D.Brunkhorst, H. von der Leyen, W.Meyer, R. Nigbur, H. Schoolz, Naunyn Schmiedeergs
Arch pharmaco, 1988, 337(5),576-582.

(3)B.Serafin, G.orkowska, J.Golwczyk, | Kowalaka, S.Rump, pol J pharmacol pharm. 1989
(4)H>Nakhano, T.Inoue, N.Kawasaki, H.Miyataka, H.Matsumoto, T.Taguchi, N.Inagaki,

(5)H.Nagai, T.Satoh, Chem PharmBull, 1999, 47(11),1573-1578.

(6)Z.Kazimierczuk, J.A.Upcroft, P.Upcroft, A.Gorska, . Starosciak., A. Laudy, Acta Biochim pol,
2002,49(1),185-195.

(7)S.Aydin, R. Beis, O.D.Can pharmazie, 2003, 58(6), 405-408.

(8)G.N. Vazquez, LY egez, A.H. Campos, A.Tapia, F.H. Luis, R. Cedillo, J. Gonzalez, A.M. Fernandez, M.M.
Grueiro, R. Castillo, Bioorg. Med. Chem., 2003, 11, 4615-4622.

(9)T.Fonseca, BGigante, M.M>Marques, |.L. Gilchirst, E.D. Clereq, Bioorg Med. Chem.,
2004,12,103-112.

(10). Ates-Alagoz, CKus, T. Coban, JEnzyme Inhib Med Chem., 2005, 20(4), 325-331.

Available online at www.lsrj.in 6



(11) RVinodkumar, S.D. Vaidya, B.V. Sivakumar, U.N. Bhise, S.B. Bhirud, U.C. Mashelkarb, ARKIVOC,
2008, xi (v), 37-49.

(12) P.S.Rathee, Dhankar,S.Bhardwaj, M.Gupta, Rakesh Kumar, Journal of Applied Pharmaceutical
Science, 2011, 1(10), 140-142.

(13).Denny W A, Rewcastle G W andBaguleyB C,JMed Chem., 1990, 33(2), 814-819.

(14) FonsecaT, Gigante Band Gilchrist TL, Tetrahedron, 2001, 57, 1793-1799.

(15)KoharaY, KuboK, ImamiyaE, WadaT, Inada Yand NakaT,JMed Chem., 1996, 39,5228-5235.

(16). Porcari AR, Devivar RV, KuceraL S, Dreach JC and Townsend L B,  Med Chem., 1998, 41(8), 1252-
1262.

(17). Arrinmayeh H, Zimmerman D M, Cantrell E, Schober D A and Bruns R F, Bioorg Med Chem Lett.,
1999,9(5),647-652.

(18). Hasegawa E, Yoneoka A,Suzuki K. Kato T, Kitazume T and Yangi K, Tetrahedron. 1999, 55,12957-
12968.

(19).Katritzky A R and Boulton A J, Advances in Heterocyclic Chemistry; Bol. 27; Academic: New York,
1980,27,241.

(20).Preston P N, Weissberger A and Taylor E,c Chemistry of Heterocyclic Compounds;Part 1, Wiley:
New York, 1981, 40, 6-60

(21).Kartritzky AR and Rees C W, Comprechensive Heterocyclic Chemistry; Perggamon:Oxford, 1984, 5,
457-474.

(22).Benincori T and Sannicolo F, J heterocycl Chem., 1988, 25, 1029-1033.

(23).TrivediR, De SKand GibbsR A, J Mol Cast AChem., 2006, 245, 8-11.

(24).Gogoi P and Konwar D, Tetrahedron Lett., 2006, 47(1), 79-82.

(25).Chakrabarty M, Karmakar S, Mukherjje R, ArimaSand Harigaya Y,Monatsh Chem.,2009, 140,375-
380.

Available online at www.lsrj.in 7



Publish Research Article

International Level Multidisciplinary Research Journal

For All Subjects

Dear Sir/Mam,

We invite unpublished Research Paper,Summary of Research

Project,Theses,Books and Book Review for publication,you will be pleased to
know that our journals are

*

Associated and Indexed,India

International Scientific Journal Consortium

* OPEN J-GATE

Associated and Indexed,USA

Google Scholar
EBSCO
DOAJ
Index Copernicus
Publication Index
Academic Journal Database
Contemporary Research Index
Academic Paper Databse
Digital Journals Database
Current Index to Scholarly Journals
Elite Scientific Journal Archive
Directory Of Academic Resources
Scholar Journal Index
Recent Science Index
Scientific Resources Database
Directory Of Research Journal Indexing
Indian Streams Research Journal
258/34 Raviwar Peth Solapur-413005,Maharashtra
Contact-9595359435

E-Mail-ayisrj@yahoo.in/ayisrj2011@gmail.com
Website : www.isrj.org




