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ABSTRACT

A novel series comprising of 10 derivatives of telemical entities thiazolidinedione and rhodaninerev
synthesized and characterized physicochemicallywelsas by spectral means. The synthesized deresa{iTHP,
RHP, RHB, MB01-MB09) were then screened for anpiehglycemicactivity in fructose-induced diabetic animal
model. It can be concluded that presence of pipeeaand N-methyl piperazine at N-3 of thiazolidiee and
rhodanine derivatives have shown significant attiin comparison to aromatic amine substitutione pinesence of
ether linkage is the primary requisite for anti-leyglycemic activity. Condensation of benzylidenth Wpophilic
moiety i.e. benzothiazole enhanced the activityhef synthesized derivatives. Piperazine substitatadpound,

MBOlwas most potent anti-hyperglycemic activity thaghibe due to the availability of free nitrogenrateptor
site.
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INTRODUCTION

Type 2 diabetes mellitus (non-insulin dependenbeties mellitus or NIDDM) is a metabolic disordewvadtving
dysregulation of glucose metabolism and insulinistaace, and long term complications involving téges,
kidneys, nerves and blood vessétiss described as the body’s inability to makéeitsufficient insulin (abnormal
insulin secretion) or its inability to effectivelyse insulin (resistance to insulin action in targefans and tissues)
[1]. Recent and emerging anti-diabetes targets are @buekke Peptide & its mimetic (GLP-1), Glucose
Insulinotropic Peptide (GIP) & its mimetic, Di-pégyl Protease Inhibitors (DPPIV), PTP-IB inhibitpr&SK3
inhibitors, Fructose-1,6-bisphosphatase inhibit@igcogen phosphorylase a inhibitors [1].

Five-member heterocyclic molecules rhodanine andi-thiazolidinedione derivatives have broad speutrof
pharmacological activities. 1, 3-Thiazolidine-2dibne contains basic skeleton of thiazole or tHidaw (A).
Presence of one carbonyl group in thiazole at 4thitipn makes it thiazolidine-4-one (B) which isokm for
various activities and presence of another carbgrotip at ¥ position (C) makes it thiazolidine-2, 4-dione @)d
replacing O at™ position makes it rhodanine (E) which is basic&tiown for its anti-hyperglycemic activity.
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Various researchers have synthesized derivativethiakolidinedione and rhodamine and evaluated tleam
potential anti-hyperglycemic agents [2, 3]. In ework, Pioglitazone was taken as the standard fyqo¢odrug and
retained the pharmacophore, i.e., TZD ring and ntdehanges in lipophilic group to develop newgemers with
better efficacy and less toxicity. Tamsal.[4] have synthesized the putative ketone metabalitt have described
their potential as a pioglitazone anti-hyperglycerongener with somewhat greater potency and erbettabolic
profile. Munj et al.[5] synthesized new moieties changing the lipoptplart and introducing carbonyl carbon. They
reported significant increase in blood glucose céida. Sohdat al[6] reported that benzothiazole and benzoxazole
would also fit well into the binding site and thididinedione with benzothiazole moiety has beervedoto be
effective anti-hyperglycemic agent (European Pat8pecification, 1999). We further extended the wabsk
synthesizing new moieties, changing lipophilic paeeping the carbonyl carbon and unsaturationcintand
introducing fourth modification i.e. formation of amnich bases in view of developing some potentidl- a
hyperglycemic agents. Main four modifications ie structure of pioglitazone are (Fig 1):

1. Novel lipophilic moiety . Bnsaturation
2. Introduction of carbonyl carbon 4. fRation of Mannich bases

Pioglitazone

LIPOPHILIC MOIETY wivers o TON

Il [

MANNICH BASE

Fig. 1. Showing four main modificationsin phar macophore
MATERIALSAND METHODS

The starting materials and the reagents used wWepabytical grade and used further without pusfion. Melting
points were determined on ELICO melting point appas and are uncorrected. Infrared spectra wererded
using KBr pellets on a Perkin-Elmer FTIR spectraphteter.'H NMR spectra were recorded on Brucker Advance
Il 400 MHz spectrometer using TMS (tetramethylsipas an internal standard. The chemical shifteapeessed
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in parts per million § ppm). All compounds exhibitetH NMR and IR spectral data consistent with the peeul
structures. The progress of the reaction was madtby TLC using silica gel G as adsorbent.

General procedurefor thiazolidine-2, 4-dione (1) [7]

The equimolar quantity (1:1) of chloroacetic acib.@ g, 0.6mol) in 60 ml of water was added to sbkition of
thiourea (45.6 g, 0.6mol) in 60 ml of water. Thextuie was stirred for 15 min. and precipitates wartined after
cooling. Then added slowly 60 ml of concentratedrbghloric acid from a dropping funnel. Once thetunie got
converted to solution form, it was refluxed for 8-hour at 100-110°C. On cooling, the contents @& tlask
solidified to a cluster of white needles. The pratdwas filtered and washed with water to removedsaof
hydrochloric acid and dried. It was purified bymgstallization from ethyl alcohol. Yield: 85%; m.p23-125°C.

General procedurefor compound (2) [7]

4-Hydroxy benzaldehyde (0.188mol) and 2, 4-thiatinédione/ rhodanine (0.188mol) were together sudge in
ethanol. To this, a catalytic amount of piperidifianl) was added. The mixture was stirred and xefiu After the
complete removal of water and when the temperaeaehed above 110°C the reaction mixture was dtiioe a
furtherl hour. On cooling, the product precipitated from ethanol. The compound was filtered andhea with
cold dry toluene and dry ethanol. Yield: 93%; n2p4Q-242°C.

General procedurefor compound (3) [8]

2-Amino benzothiazole (15 gm, 0.1mol) in chlorofofb® ml) was stirred in a conical flask and to tleisloroacetyl
chloride (12.01ml, 0.15mol) was added drop wiseanrmbld condition. Reaction mixture was stirredddmpletion
of reaction, which was monitored by TLC.

General procedurefor compound (4) [8]

5-Benzylidene-2,4-thiazolidinedione/ 5-Benzylidethioxothiazolidin-4-one (22.12gm, 0.1mol) and wgditous

potassium carbonate (20.72gm, 0.15mol) in dimettwhamide (DMF) was stirred in a flask and to ttesction

mixture, above synthesized compou@) (34.0gm, 0.15mol) in DMF was added. Reaction mixtwas stirred at
room temperature till the completion of reactiomielh was monitored by TLC. After completion of réan, water

was added to get the solid final product.

General procedurefor compound (5) (M B01-M B09) [9]

To a solution of above synthesized compo(#d(0.01 mol) in DMF, formaldehyde (0.6ml, 0.02 mualas added
under stirring. The reaction-mixture was stirredR@tfor 0.5 hr and yielded methyl derivative of quound. To this,
the solution of secondary amine in DMF was addexb dvise and refluxed for 2 hr. The reaction wasrpdunto

ice cold water and filtered off and wash with hatter. Finally it was dried and purified by recryiation from

chloroform to get the desired compound. The corgaiatf reaction was confirmed by single spot TLC.

The synthesized derivatives were characterizedhleyr tphysical parameters such ag Relting point and %
yield.The results are summarized in Table I.

Tablel: Physicochemical Char acterization of the Synthesized Compounds

SNo. | Product code | Molecular formula | Molecular weight | Melting Point Rt | % yied
1. TZP GigH1304N3S, 411.454 168-180 0.61 58.4
2. RHP GgH1305N3S; 427.52 170-185 0.8¢ 60.3
3. MBO1 CoaH2304N5S, 509.601 62-64 0.73 67.89
4. MB02 CaH2404N4S; 592.68" 56-60 0.7z | 48.5¢
5. MBO03 CooH2004N4S, 468.549 54-58 0.64 56.7
6. MBO04 GosH2504N5S, 523.627 60-64 0.7( 44.9
7. MBO05 GCaaH2604N4S, 620.741 63-65 0.82 78.25
8. MBO06 CoaH2404N4S, 496.602 55-57 0.76 62.8
9. MBO7 CoaH2303N5Ss 525.666 58-62 0.60 53.65
10. MBO08 CosH2s03N5Ss 539.693 60-65 0.79 70.48
11. MBO09 CooH2003N4Ss 484.614 55-59 0.57 64.45
12. RHB CigH;ONS; 237.298 150-155 0.67 78.42

TLC Mobile Phase: Benzene:Methanol ; 8.5:1.5 (v/v)
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Spectral data

(E)-5-(4-hydroxybenzylidene) thiazolidine-2, 4-dione: IR (KBr, cm): 3405 (NH str.), 3125 (C-H str., aromatic),
1720 and 1678 (C=0 str., cyclic imide), 1510 (C=hidb, aromatic), 1279 (C-O str.), 1156 (C-N strly} §C-S str.);
'H NMR (DMSOd) 6 (ppm): 6.92 (d, 2H, aromatic), 7.46 (d, 2H, ardr)a.695 (s, 1H, benzylidene proton)
N-(Benzothiazol-2-yl)-2-chloroacetamide: IR (KBr, cm'): 3368 (NH str.), 1695 (C=0O str., amide), 1450 (C=
bend, aromatic), 1268 (C-O str.), 1177 (C-N s&7)7 (C-Cl str.)

N-(Benzothiazol-2-yl)-2-(4-((2, 4-dioxothiazolidin-5 ylidene)methyl)phenoxyacetamide (TZP): IR (KBr, cm):
3197 (NH str.), 3065 (H-C=C str.), 1733 and 167#QCstr., cyclic imide), 1267 (C-O str.), 1176 (Csh.), 611
(C-S str.);*H NMR (DMSOd) & (ppm): 8.5 ( 2H, s, Ar-H), 8.3 (1H, s, NH), 7.58H, s, Ar-H), 7.14 (2H, m, Ar-H),
4.68 (2H, s, Ch)

(E)-N-(benzo[d]thiazol-2-y1)-2-(4-((4-oxo-2-thioxothiazolidin-5-ylidene)methyl ) phenoxy)acetamide (RHP): IR
(KBr, cm™): 3190 (NH str.), 3070 (H-C=C str.), 1643 (C=0phahtic) and 1664 (C=O str., imide), 1271 (C-O)str.
1170 (C-N str.), 621 and 632 (C-S stt); NMR (DMSOd) & (ppm): 7.96 (1H, s, NH), 7.75 (2H, s, Ar-H), 7.32
(3H, m, Ar-H), 6.68 (2H, s, Ar-H), 3.7 (2H, s, GH

(E)-N-(benzo[d]thiazol-2-y1)-2-(4-((2, 4-dioxo-3-(piperazin-1-ylmethyl) thiazolidin-5-ylidene) methyl)phenoxy)
acetamide (MBO1): IR (KBr, cm): 3402 (NH str.), 2935 (H-C=C str.), 1664 (C=0.,simide), 1459 (CH str.),
1278 (C-O str.), 1169 (C-N str.), 620 (C-S sti):NMR (DMSOd;) 6 (ppm): 8.25 (2H, s, Ar-H), 7.95 (1H, s, NH),
7.10 (3H, m, Ar-H), 6.8 (3H, m, Ar-H), 3.34 (2H,8H,), 2.5 (4H, m, CH)

(E)-N-(benzo[d]thiazol-2-y)-2-(4-((3-((diphenylamino)methyl)-2,4-dioxothiazolidin-5-
ylidene)methyl)phenoxy)acetamide (MB02): IR (KBr, cm®): 3385 (NH str.), 3045 (H-C=C str.), 1680 and 1656
(C=0 str., cyclic imide), 1494 (C=C bend, aromatiz}77 (CH, bend), 1234 (C-O str.), 1172 (C-N str.), 615 (C-S
str.);"H NMR (DMSOd) 6 (ppm): 8.14 (1H, s, NH), 7.2 (4H, m, Ar-H), 7.06H, d, Ar-H), 6.8 (1H, s, H-C=C)

(E)-N-(benzo[d]thiazol-2-y)-2-(4-((3-((dimethylamino)methyl)-2,4-dioxothiazolidin-5-
ylidene)methyl)phenoxy)acetamide (M BO3): IR (KBr, cmi): 3381 (NH str.), 3061 (H-C=C str.), 1664 (C=0,,str
imide), 1593 (C=C bend, aromatic), 1471 (CHend), 1273 (C-O str.), 1176 (C-N str.), 619 (Gt8); 'H NMR
(DMSOd) 6 (ppm): 7.9 (1H, s, NH), 7.72 (4H, m, Ar-H), 7.38H, m, Ar-H), 6.84 (1H, s, H-C=C), 3.4 (4H, s,
CH,), 2.5 (6H, s, Ch)

(E)-N-(benzo[d]thiazol-2-y)-2-(4-((3-((4-methyl piper azin-1-yl)methyl)-2,4-di oxothiazolidin-5-ylidene)methyl)
phenoxy)acetamide (M B04): IR (KBr, cm‘): 3288 (NH str.), 3062 (H-C=C str.), 1681 and 1%@80 str., cyclic
imide), 1494 (C=C bend, aromatic), 1377 (CHend), 1273 (C-O str.), 1188 (C-N str.), 617 (Gt8); 'H NMR
(DMSOd;) & (ppm): 8.1 (2H, s, Ar-H), 7.96 (1H, s, NH), 7.14H, m, Ar-H), 6.98 (1H, s, H-C=C), 3.42 (4H, s,
CH,), 2.5 (8H, s, CH), 2.2 (3H, s, Ch)

(E)-N-(benzo[d]thiazol-2-y)-2-(4-((3-((diethylamino)methyl)-2,4-di oxothiazolidin-5-
ylidene)methyl)phenoxy)acetamide (M BO5): IR (KBr, cm*): 3413 (NH str.), 2921 (Ckstr., aliphatic), 1666 (C=0O
str., imide), 1494 (C=C bend, aromatic), 1377 ¢dkend), 1273 (C-O str.), 1188 (C-N str.), 617 (6HS)

(E)-N-(benzo[d]thiazol-2-y1)-2-(4-((3-((dibenzylamino)methyl)- 2,4-dioxothiazolidin-5-
ylidene)methyl)phenoxy)acetamide (MBO06): IR (KBr, cni?): 3406 (NH str.), 1664 (C=0 str., imide), 1506 (C=
bend, aromatic), 1467(-GH, 1250 (C-O str.), 1176 (C-N str.), 622(C-S sfi) NMR (DMSOd;) & (ppm): 7.95
(1H, s, NH), 7.68 (4H, m, Ar-H), 7.09 (4H, m, Ar-+8.34 (4H, s, Ch), 2.5 (4H, s, CH), 1.2 (6H, s, Ch)

(E)-N-(benzo[d]thiazol-2-y1)-2-(4-((4-oxo-3-(pi perazi n-1-ylmethyl)-2-thioxothiazolidin-5-
ylidene)methyl)phenoxy)acetamide (MBO07): IR (KBr, cm): 3240 and 3304 (NH str.), 3078 (H-C=C str.), 1666
(C=0 str., amide), 1460 (GHbend), 1278 (C-O str.), 1159 (C-N str.), 646 (€4S

(E)-N-(benzo[d]thiazol-2-y1)-2-(4-((3-((4-methyl piper azin-1-yl)methyl )-4-oxo-2-thioxothiazoli din-5-

ylidene)methyl)phenoxy)acetamide (MB08): IR (KBr, cm™): 3213 (NH str.), 3061 (H-C=C str.), 1664 (C=0.,str
amide), 1481 (C=C bend, aromatic), 1465 §{6eihd), 1365 (Ck} bend), 1278 (C-O str.), 1151 (C-N str.), 624 (C-S
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str.); *H NMR (DMSOd) § (ppm): 8.23 (2H, s, Ar-H), 7.89 (1H, s, NH), 7.2, m, Ar-H), 6.91 (1H, s, H-C=C),
3.38 (4H, s, Ch), 2.43 (8H, s, Ch), 2.32 (3H, s, Ch)

(E)-N-(benzo[d]thiazol-2-y1)-2-(4-((3-((dimethylamino)methyl)-4-oxo-2-thioxothiazolidin-5-
ylidene)methyl)phenoxy)acetamide (M B09): IR (KBr, cm™): 3381 (NH str.), 3061 (H-C=C str.), 1664 (C=0.,str
amide), 1593 (C=C bend, aromatic), 1471 ¢Cbend), 1273 (C-O str.), 1176 (C-N stff NMR (DMSOd) &
(ppm): 7.85 (1H, s, NH), 7.69 (4H, m, Ar-H), 7.38H, m, Ar-H), 6.78 (1H, s, H-C=C), 3.5 (4H, s, §H2.8 (6H, s,
CHs)

(E)-5-(4-hydroxybenzylidene)-2-thioxothiazolidin-4-one (RHB): IR (KBr, cm'): 3383 (NH str.), 3101 (C-H str.,
aromatic), 1685 (C=0 str., amide), 1506 (C=C bemdmatic), 1282 (C-O str.), 1174 (C-N str.), 6243Gtr.);’H
NMR (DMSOd;) & (ppm): 10.4 (1H, s, NH), 7.13 (3H, m, Ar-H), 6.684, m, Ar-H)

Anti-Hyperglycemic Activity

The anti-hyperglycemic activity of the synthesizeinpounds was determined using Fructose Induceoeb@Rat
Model. Adult albino wistar rats (100-120 g) wereghased from the Disease Free Small Animal Houak, Lajpat
Rai University of Veterinary and Animal Sciencessat (Haryana). Animals were housed separatelydnggs of 6
per cage in the animal facility of the DepartmehPbarmaceutical Sciences, G.J.U S & T, Hisar, urstiendard
conditions of temperature (25+2°C) and 12 hr ligétk cycles. The Experimental protocol was approbgd
Institutional Animal Ethics Committee (IAEC) andiiual care was taken as per the guidelines of cotaefor the
purpose of Control and supervision of ExperimemtsAnimals (CPCSEA), Ministry of Environment and Esits,
Government of India (IAEC/ 136-144).

Induction of Experimental Fructoseinduced Diabetes.

Theacclimatized animals were kept fasting for 24 hithwater ad libitum and 25 %6uctrose solution was given
in feeding bottle for 20 days. After 20 days, arsrizaving blood glucose level beyond 200 mg/dl lobd were
selected for study and divided into 12 groups. Gentity of 2, 4-thiazolidinedione derivatives egléent to
average human intake 200 mg/ kg at a time was leaézlifor single dose 36 mg/kg (for acute studyje Test
compounds were administered orally by mixing witkl@© (0.25 %) solution and those of control animalsrev
given CMC (0.25% wi/v). Pioglitazone was used asiddad. The blood glucose level was monitored by
withdrawing a drop of blood from the tail vein bwiltipping method. The blood was dropped on thetrdstrix
reagent pad. The strip was inserted into micromsmedigital blood glucometer and readings wereschof he
blood glucose level was monitored at different tionler, 1hr, 3 hr, and 6 hr respectively [10].

RESULTSAND DISCUSSION

Chemistry

The mannich bases of thiazolidinedione and rhodaderivatives were synthesized using scheme 1 emehse 2
respectively Fig 2). Thiazolidinedione(1) and rhodanine was condensed with benzaldehyde rnpevenagel
condensation to form 5-benzylidene thiazolidinedicand 5-benzylidene rhodanine which was condensdd w
acetamide derivative of 2-aminobenzothiazole tonfaompound(3). This compound was further reacted with
formaldehyde by stirring and then refluxed withided secondary amines to get the mannich bases.

NH*» N )

%JQ

Q)\/tﬁ‘— ﬁi%
HOQ?%

Fig 1. M echanism of Knoevenagel condensation
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A Knoevenagel condensation is a nucleophilic additf an active hydrogen compound to a carbonyligro
followed by a dehydration reaction in which a malecof water is eliminated (hence condensationy (Bi. The
product is often an alpha, beta conjugated enomeetenagel reaction of aldehyde with the cyclicndion the
presence of a catalytic amount of base such asigiipe and an acid such as benzoic acid can praveg@henoxy
cyclic dione. The Knoevenagel reaction is typicakerformed in an aprotic solvent such as tolugrseteamperature
preferably between 100-200°C [8].

The structure of the synthesized compounds wasroted by IR,*"HNMR. The IR spectrum of benzylidene 2, 4-
thiazolidinedione illustrates the presence of H-Qxa@d at 3065cthwhich confirmed the unsaturation at C-5 in all
the synthesized derivatives. The absence of O-l aea600 critin TZP confirmed the formation of ether linkage
in the pharmacophore.

OH S Conc HCI
\ T (H: >: S
C. Cl Reflux 8-10 hrs.
N~ /N
g HAN NH, >‘:3
2 N
Chloroacetic Acid Thiourea Thiazolidinedione 1) o
Rhodanine
Scheme 1

CHO
Knovenagel condensation Scheme 2
Piperidine

\>\NH
2

St|r \ >

.

cold condition

o

(3) stir
cl X=S; RHB

s
() X=0;TZP

Secondary Amine
AN S,
N H
NN X
(> YOMQ
S O
° /
(5

R

J Formaldehyde

MB01-MB09

Fig 2.: The general synthetic schemefor synthesis of mannich bases of thiazolidinedione and rhodanine derivatives

S.No. | Product code R X | SNo. | Product code R X
1. TZP - o] 7 MB05 -N(CH.CeHs), | O
2. RHP - S 8. MBO06 -N(CH,.CHy), (0]
3. MBO1 —N NH (@] 9, MBO7 —N NH S

\_/ \_/
4, MB02 -N(GHs)2 (0] 10. MBO08 —N N—cCH; | S
\_/
5. MBO03 -N(CH), (0] 11. MB09 -N(CH), S
6. MB04 —N N—cH, | O 12. RHB - S
\_/
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The IR spectra of synthesized derivatives (MBO1-MBéxhibited the absorption bands for aromatic iitbgations

in the region of 3150-3050 ¢ The carbonyl stretching band was observed at 26801664 cm.The —CH- bend
was observed at 1465¢nwhich confirmed the presence of methylene groumannich bases. The synthesized
compounds also showed C-O str. in the range of 12Z78cnt, C-N str. in the range of 1100-1200¢mand C-S str.

in the range of 620-630chwhich indicated the synthesis of respective comgdsun

The *HNMR spectrum of benzylidene derivatives of thisdioledione and rhodanine displayed the characierist
peak at 7.1 for unsaturation at C-5 of the ring and NHkpatd 10.0. The pharmacophore showed the peéakdat
for —.CH, which confirmed the condensation of 2-amino benaatile ring with benzylidene thiazolidinedione and
rhodanine, with the peaks for aromatic hydrogem &2 andd 7.7. The NH peak at 8.0 for amide linkage at
benzothiazole and NH peak &tL0.0 for unsubstituted N-3 can be easily distisgad in the spectrum of TZP and
RHP. The mannich bases of thiazolidinedione gawattteristic peak for —GHat § 2.2-3.5 which confirmed the
methylene group between secondary amines and M&.absence of NH peak &t10.0 further confirms the
substitution at N-3 of thiazolidinedione and rhodaninstead of at amide linkage of benzothiazoléctviwas also
one of the probable sites for substitution of sedeoyn amine. The peaks of respective amines contimydrogens
were also noted. The spectral data thus confirinedgynthesis of mannich bases of thiazolidinedanerhodanine
derivatives with respective amines at N-3 of TZH RiP.

Evaluation of Anti-hyperglycemic Activity

The synthesized compounds were evaluated for gptfglycemic activity in fructose induced diabetat model
using pioglitazone as standard drug in this stullye results calculated are shown in Table Il. Moktthe
synthesized derivatives of benzylidene-2, 4-thiahoédione and rhodanine showed moderate to sagmifi anti-
hyperglycemic activity. MBO1, MB03, MB06, MB08 arRHP have shown good blood glucose reduction. The
maximum activity was shown by MBO1 (46.46% Bloodase reduction). MB06 and MB08 showed significant
anti-hyperglycemic activity with 42.46% and 41.44%o0d glucose reduction respectively. All the datives have
shown significant rise in activity at th& ®our of the study. Some of the derivatives (MBRIBO3, MB04, MB05

and MBO06) showed a great increase in blood gluoedection during the interval of 1 hour to 3 holinus the peak
concentration of synthesized compounds in serunbeagstimated to be near about 3 hours.

INCREASES ANTI-

DIABETIC
ACTIVE PHARMACOPHORE
g : R ‘:
R= DIPHENYLAMINE,
ENHANCES ANTI- ETHER LINKAGE DIBENZYLAMINE
DIABETIC A uieD FOR R=PIPERAZINE, N-METHYL
ACTIVITY PIPERAZINE
[ANTI-DIABETIC]

Fig 3. Variousactive sites of the synthesized derivatives contributing to the anti-hyper glycemic activity

It can be further concluded that

» Presence of piperazine and N-methyl piperazine-atdfithiazolidinedione and rhodanine derivativasdshown
significant activity in comparison to aromatic amisubstitution.

» The presence of ether linkage is the primary réiguisr anti-hyperglycemic activity.

» Condensing benzylidene with lipophilic moiety ileenzothiazole enhanced the activity of the syniegsi
derivatives.

 Piperazine substituted compound, MBOlwas most paeti-hyperglycemic activity that might be due tte
availability of free nitrogen at receptor site whhitirther supports the results by Gatihl.[12]
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Tablell: Anti-hyperglycemic evaluation of synthesized compounds

PERCENT BLOOD GLUCOSE REDUCTION
S.NO. | PRODUCT CODE 1Hr 3Hr 6Hr
1 PIOGLITAZONE | 19.354#0.6131**| 44.21+0.1378* 67.97#0.89**
2 TZP 14.97+0.5709* | 23.54+ 0.2541* | 35.52+ 0.1970*
3 RHF 9.71+0.2260* 29.31+0.1746 | 40.44+0.2390*
4 MBO1 16.97+0.2529**| 35.3440.2648*%  46.46+0.2045*"
5 MB02 15.02+0.2975**| 23.09+0.1624*1  37.32+0.1723**
6 MBO03 14.02+0.2529**|  31.59+0.1586*|  40.16+0.1428%*
7 MBO04 8.97+0.2986** | 28.18+0.4264**  35.38+0.2347*F
8 MBO05 11.0+0.3013* | 28.49+0.2646* | 40.24+0.3199*
9 MBO06 9.23 +0.1453* | 28.41+0.2092* | 42.47+0.2512*
10 MBO7 13.9 +0.238** 21.5440.2183**  35.46+0.2294*f
11 MB08 10.87+0.1872**| 23.27+0.1767*%  41.44+0.2072*
12 MB09 14.59+0.2992**| 22.43+0.2249*%  35.50+0.2153*F
13 RHB 16.35+0.1685**| 19.32+0.136** 36.46+0.2147*F

The basal blood glucose level considered as 10G¢emtively for calculation of % decrease n=3.Thauits expressed as Mean + SEM and the
data analyzed using One-way ANOVA followed by Dititest; ***p<0.001, **p<0.01, *p<0.05

Graphical representation of lowering of blood gleedevel by synthesized derivatives of thiazolidioee and
rhodamine can be seen in Fig 4 to 10 respectively.
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Fig 4. Blood glucose reduction by thiazolidinedione derivatives at one hour
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Fig 5. Blood glucose reduction by rhodanine derivatives at one hour
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Fig 6. Blood glucose reduction by thiazolidinedione derivatives at three hour
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Fig 7. Blood glucose reduction by rhodanine derivatives at three hour
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Fig 8. Blood glucose reduction by thiazolidinedione derivatives at six hour
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Fig 9. Blood glucose reduction by rhodanine derivatives at six hour
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Fig 10. Blood glucose reduction of all synthesized derivatives
CONCLUSION

The mannich bases of 2, 4-thiazolidinedione andlahine derivatives were synthesized and were faark in
their agreement with the assigned molecular stradby means of IR, NMR spectral analysis. The d¢ies were
evaluated for thein-vivo anti-hyperglycemic activity. The results can benmarized as follows: The highest anti-
hyperglycemic activity was shown bB01 with maximum blood glucose reduction of 46.46%.

REFERENCES

[1] G.Connor United States Patent Applicatio?002, US 20020147157 Al, 1-2.
[2] A.Roy, A.S Bhanwase, T.D PatiResearch Journal of Pharmaceutical, Biological &ftemical Scienceg012,

3, 452-464.
[3] R.S Bhatti, S. Shah, Suresh, Krishan, Pawa Sandhulnternational Journal of Medicinal Chemistrg013,

1-16

234



Archana Kapoor and Neha Khare Der Pharma Chemica, 2016,8 (12):224-235

[4] S.P. Tanis, T.T. Parker, J.R. Colca, R.F. Kéaiz]. Med. Cheml1996, 39, 5053-5063.

[5] S. Mehendale-Munj, R. Ghosh, C.S. Ranidad. Chem. Res2011, 20, 642-647.

[6] T. Sohda, K. Mizuno, Y. Momose, H. Ikeda, TjiEyK. Meguro,J. Med. Chem1992, 35, 2617-2626.
[8] S.R. Pattan, P. Kekare, A. Patil, A. Nikalje SBKittur,Iranian J. Pharmaceut. S¢R009, 5, 225-230.
[9] A.P.G. Nikalje,European J. Exp. Biol2012, 2, 1302-1314.

[10] O.P. Sharma, D.P. Pathdkt. J. Pharmaceut. Front. Re011, 1, 18-28.

[11] S.R. Pattan, C. Suresh, V.D. Pujadian J. Chem 2005, 44, 2404-2408.

[12] M. Gaul, S. Lily Lee and R. Dionisiobnited States Paten81196692012).

235



