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ABSTRACT

Thiazolidinones and its derivatives are good phaaaares and showing wide spectrum of fungicidalibaterial
and tubercolostic activities. A series of 2{g-benzylidene-4’-oxo0-3'-phenylthiazolidinyl-2’-ino) benzoyl]
aminoimino-5-benzylidene-3-pherfthiazolidinone have been synthesized starting frp-Aminobenzoic acid .To
enhance the solubility of these synthesized congsuhe inclusion complexes were prepared Wittyclodextrin.
The synthesis of compounds and their inclusion ¢®mmp have been ascertained from the changes ictrape
characteristics and their analytical data.
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INTRODUCTION

4-thiazolidinones are well known for their versatpphysiological activities like antibacterial [Hnti HIV [2-3],
anti-tubercular [4], antihistaminic [5] antimicrathi[6-8] etc. The nucleus is also known as wondmleus because
it gives out different derivatives with all differetypes of biological activities. The presencéNeC-S linkage in the
compounds has been shown to have hypnotic [9] aticcancer [10-12] activities etc. All these faetsre driving
force to develop some new thiazolidinone and tteiivatives with wide structural variation. But sieetherapeutic
agents possess low intrinsic aqueous solubilitye @hthe promising approaches is to encapsulateling in the
hydrophobic cavity of cyclodextrin [13] and withti try to increase the bioavailability which magpguce better
biological activity. Cyclodextrins are one of theosh widely used synthetic model host cavities, Whicovide a
conical cavity for the water insoluble guests toebeapsulated, thereby making them water soluldlg Qut of all
the known cyclodextring3-cyclodextrin is usually considered for inclusioontplex formation because it is, least
toxic [15] cheaper, easily available and highlybtgaowards heat and oxidation [16-18].

The aim of the present work was to synthesize-@{dxo-3-phenylthiazolidinyl-2-imino)benzoyllamiimino-3-
phenyl-4- thiazolidinone in their purest formsrsteg from Ethyl p-Aminobenzoate and prepare itsclision
complexes witt-cyclodextrin in 1:5 ratio . The formation of compuals and their inclusion complexes have been
ascertained from elemental analysis, melting paéta and study of spectral characteristics.

MATERIALS AND METHODS
Apparatus and Materials

All the chemicals of acceptable standards were yyeat from local market. Double distilled water te bsed as
solvent was prepared in the laboratory. Phenylisotlanate used as a reagent was also prepare laktbeatory.
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Electronic spectra were recorded on Shimadzu UW313pectrophotometer and IR spectra were recordé&Bm
pellets in Shimadzu 8400 FTIR SpectrophotometelitiMepoints were recorded by open capillary method

Method

Synthesis of ethyl p-amino benzoate p-Amino benzoic acid(11gm, 80 mole) was adaed solution of absolute
ethanol (80ml) saturated with dry HCI gas and theture was refluxed on a water bath for two hodrke hot
solution was poured in to large volume of water déimel resulting solution was neutralizing by additiof 1N
sodium bicarbonate solution. The precipitate estes filtered, dried over anhydrous J$&, and was recrystalised
from rectified sprite. Yield-5 gm (45.40%)

SCHEME
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Where A=C,H;0OH, B=NH,NH,, C=C,HsOH+C;Hs5NCS, D=C|CHchOH+AnC|‘&COONa, E=CsHsCHO+
An.CH;COONa

Synthesis of p-aminobenzoyl hydrazineA mixture of hydrazine hydrate (10ml), ethyl piam benzoate (5gm)
was refluxed slowly for one and half an hour. Afterling hydrazide separate out as colourless eeetli was
filtered, washed with water, dried and recrystatigrom ethanol. Yield-1.5 gm (33.30%)

synthesis of 1-(p-phenylthioureidobenzoyl)-4-phenythiosemicarbazide-To stirred solution of p-Aminobenzoyl
hydrazine (1.5gm,10mmole) in absolute ethanol ()0ptienyl isothiocyanate(2.7gm,20mmole) was addeihd a
period of ten minutes and then it was refluxed vi@ter bath for three hours. After cooling, the coless solid
separated was filtered , dried and recrystalisaioh fethanol. Yield-1.05 gm (70%)
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Synthesis of 2-[4-(4-oxo-3-phenylthiazolidinyl-2-inmo) benzoyl] aminoimino-3-phenyl-4-thiazolidinoneA
mixture of 1-(P-Phenylthioureidobenzoyl)-4-phenlylosemicarbazide (2.1 gm, 5mmole), chloroaceticl@cgm,
10mmole) and anhydrous sodium acetate(0.2 gm) solate ethanol (20 ml) was refluxed on a water bAfter
one hour of reflux everything went into solutiordahe refluxed was continued for another three fioline excess
of solvent was removed and the pasty mass wasatiéttl with crushed ice. The solid separated wadidl, dried in
air and recrystalised from ethanol. Yield-.88 gha%)

Synthesis of 2-[4-(5'-benzylidene-4’-0xo-3'-phenytiazolidinyl imino)benzoyllaminoimino-5-benzylidere-3-
phenyl-4-thiazolidinone- A mixture of 2-[4-(4-ox0-3-phenylthiazolidinyl-2¥iino) benzoyl] aminoimino-3-phenyl-
4-thiazolidinone (1.7 gm, 3 m mole), benzaldehydz@m, 6 m mole ) and anhydrous sodium acetategi®.3 in
glacial acetic acid (15ml) was refluxed slowly tbree hours. After cooling the solution was pouretb crushed
ice and the resulting yellow solid separated wigesréid, dried and recrystalised from ethanol,

Aqueous Phase solubility study:

The aqueous solubility of compound at various cotregion off3-cyclodextrin was studied by Higuchi and Corners
method [19]. Accurately weighed sample of these mmunds was shaken in rotary flash shaker at roompéeature

in a series of conical flask for a period of 48 fwtill the attainment of equilibrium. The solut®mere filtered
through whatmann-42 filter paper and were analyiped UV-visible spectrophotometer. The various ealwf
absorbance at-max were plotted against different concentratioh$ —cyclodextrin. From the phase solubility
plots, the thermodynamic stability constanty)Kof the inclusion complexes are determined usirgnei
Hilderbrand relation:

1 1 1 1
-_ = — + X
AA A€ K[Guestl,A€ [B-CD],

Where AA is change in absorbancAf£ is change in molar extension coefficient, [Gue#] concentration of
compound in inclusion complex angt€CD], is molar concentration @g-CD.

Synthesis of inclusion complexes:

From phase solubility study the 1:5 ratio of thiéddioone andp —cyclodextrin gives maximum absorbance. So
inclusion complexes of the compounds 6A,6B,6C andfe prepared witf —cylodextrin in 1:5 ratio as per co-
precipitation method[20]. The solutions of thesenpound in recquired concentrations were added byagrop to

B —cyclodextrin solution of the required concentmti The mixtures were stirred for a period of 4&isoand
filtered. The filtrate was cooled for 48 hours frigerators. Finally, the precipitate obtained wWitered and
washed with distilled water and dried in air for&@urs.

RESULTS AND DISCUSSION

Thiazolidinone derivatives have low solubility imlpr solvent which may be a limiting factor in rethg their
pharmacological activities. The solubility and dgeeutic activity of these compounds can be enhasiggdficantly
by forming inclusion complexes with cyclodextriishe analytical and spectral data of the synthesimedpounds
and their inclusion complexes are included in Tdbdnd Table-ll. The formations of the compounds a
ascertained from the study of the spectral chaniatites and elemental sulphur composition. The kRadand
sulphur composition nearly match with the expectaides.

The formation of inclusion complexes of the compisunwith B-cyclodextrin is confirmed from the changes in
melting points of the inclusion complexes with theispective compounds. The melting point of thengounds
6A,6B,6C and 6D are190,140C,128°C and 178C respectively, whereas the melting point of tlweimresponding
inclusion complexes arel%5,147C,136C, and 183C .respectively. It is due to the fact that extraoant of
thermal energy is required to bring the moleculgisod the cavity of th@-cyclodextrin.

The formation of colour of the synthesized commisu 6A,6B,6C and 6D are yellow, deep yellow, paow
and vyellow. Similarly the colour of their corresmling inclusion complex are light yellowish, browhiyellow,
yellow, and pale yellow respectively.

In case of IR data of 6A it is seen that the I&gfrencies are found to be formed at 3253(N-H 3@%3(C-H str,
Ar),1637(C=0 str), 1712(C=0 str), 1494(C=N str) 8{5G-S str), 842(C-N str) in the compound as exceguk
.Similarly the IR data of inclusion complexes of &Aow charectestics absorption at 3200-3500(O-fbretd),
2924(C-H str, Ar),1696(C=0 str), 1498(C=N str), {&& str), 860(C-N str), in the compounds. Sinhlahe IR
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data of complexes 6B, 6C and 6D their inclusion glexes is found to be absorbed at the suitableackenistic

frequency. In case of IR data for all compoundss geen that the IR frequencies (C=0) undergo e@sath shift

and the peaks become broader, weaker and smodhéerin case of NH stretching vibration, the freqoen
undergoes a shift towards higher wave number @fidusion complex formation. All these changes cedbly

demonstrate transference of compounds into théycat/3-cyclodextrin and development of weak interactiiie |
H-bonding, Vannder Waals forces, hydrophobic intéoas in between the host and guest moleculesp?1,2

Table-1 : Physical properties of the compounds witland without inclusion complex

Elemental Analysis (%)

Melting ’
Sl Compound/ . . - (Theoretical)
No. complex substituent Colour Yield P(c?(ljr;t (Experimental)
C H N O S
69.13 399 1033 7.09 9.453
- 0,
1 Compound- 6A phenyl yellow 47% 190 (69.2) @) (10) (7.0)  (9.5)
Inclusion complex .
2 of comp. 6A phenyl Light yellow  52% 195
) Ani Deep o 66.76 4.2 95 1085 8.68
3 Compound- 6B p-Anisyl yellow 44% 140 (66.8) (42) (9.6) (107) 86
Inclusion complex . o
4 of comp. 68 p-Anisyl yellow 45% 147
Pale 62.73 335 9.38 6.43 8.58
5 Compound- 6C p-Chlorophenyl yellow 39% 128 62.8) (34) (9.3) (6.4) (8.6)
Inclusion complex light o
6 of comp.6C p-Chlorophenyl yellow 62% 136
8.34
. Yellow 51% 178 61.02 326 12.78 14.6
7 Compound- 6D p-Nitrophenyl (61.00) (33) (12.7) (14.6) (8.4)
8 Inclusion complex .
of comp. 6D p-Nitrophenyl Pale yellow 46% 183
Table-2 : Spectral data of the compounds with and ithout inclusion complex
Sl Compound/ . uv IR(KBr)
No. Complex substituent Amax(NM) cm*
) 3253(N-H str), 3053(C-H str, Ar),1637(C=0 str), 2{€=0 str), 1494(C=N str),
1 Compound- 6A phenyl 274 758(C-S str), 842(C-N str),
2 Inclusion complex henvl 269 3200-3500(0-H str,broad), 2924(C-H str, Ar),1696QCstr), 1498(C=N str),
of comp. 6A pheny 760(C-S str), 860(C-N str),
) e 1105(C-O-C str),3245(N-H str), 3052(C-H str, ArjP§C=0 str), 1705(C=0
3 Compound- 68 p-Anisyl 262 1), 1489(C=N str), 744(C-S str), 840(C-N str),
4 Inclusion complex _Anisvi 259 3200-3500(0-H str,broad), 1113(C-O-C str), 3064(GtH Ar),1644(C=0 str),
of comp. 6B P-ANISY 1710(C=0 str), 1495(C=N str), 758(C-S str), 857 (G,
) p- 3251(N-H str), 3075(C-H str, Ar),1640(C=0 str), 6{0=0 str), 1495(C=N
5  Compound- 6C Chiorophenyl  2%°  str),736,703(C-Cl str) 756(C-S str), 840(C-N str),
6 Inclusion complex p- 251 3200-3500(0-H str,broad), 3078(C-H str, Ar),1646QCstr), 1716(C=0 str),
of comp.6C Chlorophenyl 1498(C=N str),738,715(C-Cl str) 759(C-S str), 84NGtr),
7 Compound- 6D p-Nitro 263 3249(N-H str), 3055(C-H str, Ar),1636(C=0 str), 1{@=0 str),
phenyl 1537,1350(N=0 str)1493(C=N str), 758(C-S str), &N str), 765(N-O str)
8 Inclusion complexof p-Nitro 261 3200-3500(0-H str,broad), 3061(C-H str, Ar),1642CCstr), 1718(C=0 str),
comp. 6D phenyl 1541,1356(N=0 str)1494(C=N str), 764(C-S str), 8Db str), 767(N-O str)
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FIGURE-1: AQUEOUS PHASE SOLUBILITY OF THE

COMPOUNDS
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FIGURE-2 PLOT OF 1/ABSORBANCE VS. 1/ B-CD] 8
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CONCLUSION

From the above results and discussions, it is cld@mt solubility of 2-[4-(5-benzylidene-4’-oxo0-3'-
phenylthiazolidinyl-2’-imino)benzoyllaminoimino-5emzylidene-3-phenyl-4-thiazolidinone increase digantly
by the formation of inclusion complexes wifhcyclodextrin which can be used as a very goodydioal tool for
increasing bio accessibility of the drugs.

Acknowledgement
The authors are thankful to Dr.Sunakar Panda,He&d Pepartment of chemistry,Berhampur university s
inspiration and providing the laboratory facilitiescarry out the research work

REFERENCES

[1] MC Sharma; NK Shahu; DV Kohli; SC Chaturvedi; Sharma,Digest journal of Nanomaterials and Bio
structures$2009 4, 1, 223-232.

[2] Balzarini J., Orzeszko B., Maurin J.K., Orzeszk.: Eur. J. Med. Chen2007.42, 993

[3] A Kotali; | Lafazanis; P Harrissynthetic Communication2008 38, 3996-4006.

68
www.scholarsresearchlibrary.com



Bamakanta Garnaik et al Der Pharma Chemica, 2015, 7 (11):64-69

[4] Ferreira, M.L., Goncalves, R.S.B., Cardoso, [EN Kaiser, C.R., Candea, A.L.P., Henriques, M.@M
Lourenco, M.C.S., Bezerra, F.A.F.M., and de Sol&,.N. TheScientific World JOURNAI201Q 10, 1347-1355.
[5]. Agrawal, V.K.; Sachan, S.; Khadikar, P.V. QSARidies on antihistaminic activity of some thiadivle-4-
ones.Acta Pharm200Q 50, 281-290.

[6] N. K. El-Aasar, K. F. Saied] Heterocycl Chem 2008 45 645.

[7]1V. V. Mulwad, A. A. Mir, H. T. Parmarind J Chem 2009 ,48B 137.

[8] S. D. Srivastava, J. P. Sénd J Chen2008,47B 1583.

[9] S. K. Chaudhary, M. Verma, A. K. Chaturvedi &adS. Parmat]. Pharma. Sci]1975 64, 614.

[10] N Ramalakshmi; L Aruloly; S Arunkumar; K llangA PuratchikodyMalaysian journal of scienc&009 28(
2), 197-203.

[11]. Gududuru, V.; Hurh, E.; Dalton, J.T.; MilleR.D. Synthesis and antiproliferative activity ofagyl-4-oxo-
thiazolidin-3-yl-amides for prostate cancBioorg. Med. ChenLett 2004 14, 5289-5293.

[12]. Ottana, R.; Carotti, S.; Maccari, R.; Landlihj Chiricosta, G.; Caciagli, B.; Vigorita, M.GMini, E. In vitro
antiproliferative activity against human colon cancell lines of representative 4-thiazolidinonestR. Bioorg.
Med. Chem. LetR005 15, 3930-3933.

[13] Baglole, K. N., Boland, P. G. and Wagner, BJ.0Photochem. Photobid?005A 173, 230.

[14]Li, S. and Purdy, W. CChem. Rev1992 92,1457.

[15]Challa R, Abuja A, Ali J, Khar R K:Cyclodextrin drug delivery AAPSPharm Sci TecR005 6(2): Article 43.
[16]V.G.Belikov and E V.Komapantsevidhim-Farm Zh 1990,24(7), 19.

[17]H.Yano, F Hiramaya and H Arimd, Pharma. Scj2001, 90(4), 493 .

[18]C.F.H Allen. and G.H.W Meke®rganic Synthesis, Coll1999 2, 15.

[19]T.Higuchi and K Connors. AAdv. Anal. Chem. Instrum965 4, 117.

[20]S Panda and S S Nayasian J.Res. Cher2009 2(4), 539 .

[21]H.A Benesi. and J.H Hilderband.Am. Chem.Socl999 71, 2703 .

[22]AP Mukna, NagarsenkarPharma Sc Tecl200Z 5(1): 19.

69
www.scholarsresearchlibrary.com



