Synthesis and  aldose reductase inhibitory effect of some new

hydrazinecarbothioamides and 4-thiazolidinones bearing imidazo[2,1-b]thiazole moiety

Imidazo[2,1-b]tiyazol ¢ekirdegi tasiyan bazi yeni hidrazinkarbotiyoamitler ve 4-

tiyazolidinonlarin sentezi ve aldoz rediiktaz inhibitor etkileri
ABSTRACT

Objectives: The aim of this study was to synthesize and characterizg

bromophenyl)imidazo[2,1-b]thiazol-3-yl]acetyl]-N-alkyl/arylhydrazinecarbo
3-alkyl/aryl-2-[((6-(4-bromophenyl)imidazo[2,1-b]thiazol-3-yl)acetyl)hyd
nonsubstituted/methyl-4-thiazolidinone derivatives and evaluate th reductase

inhibitory effect.

Materials and Methods: 2-[[6-(4-bromophenyl)i 2,1-b]thiaz@ly3-yl]acetyl]-N-
3-alkyl/aryl-2-[((6-(4-

onsubstituted/methyl-4-

alkyl/arylhydrazinecarbothioamides (3a-f)
bromophenyl)imidazo[2,1-b]thiazol-3-yl)acetyl)
ophenyl)imidazo[2,1-b]thiazole-

thiazolidinones (4a-j) were synthesized 2-
3-yl]acetohydrazide (2). Their structu .& idated by elemental analyses and
spectroscopic data. The synthesized ¢ompounls Were tested for their ability to inhibit rat
kidney aldose reductase (AR).

Results: Among the syntliesize@d compounds 2-[[6-(4-bromophenyl)imidazo[2,1-b]thiazol-
3-yl]acetyl]-N-benzo inecarbothioamide (3d) showed the best AR inhibitor activity.

Conclusion: ] of this study indicate that the different derivatives of the
compounds 1 @ may be considered as interesting candidates for future research.

ac: Bu calismanin amaci, 2-[[6-(4-bromofenil)imidazo[2,1-b]tiyazol-3-il]asetil]-/N-
alkil/arilhidrazinkarbotiyoamit ve 3-alkil/aril-2-[((6-(4-bromofenil)imidazo[2,1-b]tiyazol-3-
il)asetil)hidrazono]-5-nonsiibstitiie/metil-4-tiyazolidinon tiirevleri’ni sentezlemek, yapilarini

aydinlatmak ve aldoz rediiktaz inhibitor etkilerini aragtirmaktir.



Gere¢ ve Yontemler: 2-[6-(4-Bromofenil)imidazo[2,1-b]tiyazol-3-il]asetohidrazit (2)’ten
hareketle 2-[[6-(4-Bromofenil)imidazo[2,1-b]tiyazol-3-il]asetil]- V-
alkil/arilhidrazinkarbotiyoamit (3a-f) ve 3-alkil/aril-2-[((6-(4-bromofenil)imidazo[2,1-
bltiyazol-3-il)asetil)hidrazono]-5-nonsiibstitiie/metil-4-tiyazolidinon tiirevleri (4a-j)
sentezlenmistir. Bilesiklerin yapilar1 elementel analiz ve spektroskopik bulgularla
kanitlanmistir. Sentezlenen bilesikler sican bobrek aldoz rediiktaz (AR) enzimini i

etme Ozellikleri agisindan test edilmistir.

Anahtar kelimeler: Hidrazinkarbotiyoamit, 4-tiyazolid midazo[2,1-btiyazol, Aldoz

rediiktaz inhibisyon

N



INTRODUCTION

Diabetes mellitus (DM) is a chronic disease caused by deficiency in production of insulin by
pancreas, and by resistance to insulin’s effects or in some cases both. According to the
World Health Organization, more than 422 million people worldwide have diabetes and the
number is expected to rise almost double by 2030". Furthermore, hyperglycemia is the maj

risk factor responsible for the broad range of complications which are the main caus

complications and chronic complications including nephropathy,

retinopathy?. Various biochemical pathways have been proposed to explainihe pathological

pathway flux,

activation of the PKC pathway, oxidative stress and accelerated a glycation end

reduces glucose to sorbitol in the presence of orbitol dehydrogenase (SDH),
second enzyme of polyol pathway, oxidiz ¢ 1Nt ite sorbitol to fructose with NAD*
as cofactor®> (Figure 1). It has been re t enzyme activity increases in diabetes®.
Total glucose utilization by AR-catalyzed redfiction is less than 3 % under normoglycemia
(5,5 mM) whereas this rate is nder hyperglycemia (20 mM)°. Increased AR
activity has been implicated i pathogenesis of the diabetic complications®’. Activated
AR leads to cell dam % ral mechanisms, including accumulation of sorbitol®?,
NADPH depletion' incréa@ged NADH/NAD" ratio'?> and increased fructose levels'®.
Inhibitors of AR tI§ysedth to have the potential to prevent or treat diabetic complications.
% mber of aldose reductase inhibitors (ARIs) obtained over the last

nical efficacy of these compounds is not completely satisfactory and

Even tho
thirty gears, t

1

have also shown undesirable side effects'®. Sorbinil, tolrestat, zopolrestat

estat were withdrawn from clinical trials because of their side effects'>. Various

16-20

lidindione derivatives are a newer class of antidiabetic drugs'®~", which improve

cemic control in type 2 diabetes by increasing insulin action in skeletal muscles, liver,

and adipose tissue?!2.




aldose sorbitol
reductase dehydrogenase
Glucose m Sorbitol m Fructose
NADPH NADP t NAD NADH

Figure 1. Polyol pathway

There has been considerable interest in the chemistry of 4-thiazolidin rin S,

matory and'e

which is a core structure in various synthetic pharmaceuticals displa d spectrum

7,23-26 ral/anti-HIV>°,

of biological activities such as antidiabetic , anticancer

13132 esic>* activities.

antibacterial and antifungal®!*2, antitubercular®, antiinfla

On the other hand, imidazo[2,1-b]thiazole®> and thiog dicties are also

associated with various biological properties including a practivity.

As a continuation of our previous stu 1az@lidinone derivatives with aldose

reductase inhibitors®”*® or different biologiCalactiv 48 we report the synthesis of some

novel imidazo[2,1-b]thiazole derivati ing with two known bioactive nuclei

such as hydrazinecarbothioamid

EXPERIMENTAL

Chemical Methods

Melting poing ctefthined by using a Biichi B-540 melting point apparatus in open

capilla € e uncorrected. Elemental analyses were performed on a Thermo
Finnigan FlasHiEA 1112 elemental analyzer. IR spectra were recorded on KBr discs, using a
z ffinity-1 FT-IR spectrophotometer. 'H-NMR and '*C-NMR (APT) spectra

re mé@sured on a Varian UNITY INOVA (500 MHz) spectrometer using DMSO-ds. The
taffing materials were either commercially available or synthesized according to the

erences cited.

General procedure for the synthesis of 2-[[6-(4-bromophenyl)imidazo[2,1-b]thiazol-3-
vi]acetyl]-N-cycloalkyl/aralkyl/arylhydrazinecarbothioamides (3a-f)



To a solution of 2-[6-(4-bromophenyl)imidazo[2,1-b]thiazole-3-yl]acetohydrazide (2) (0.005
mol) in ethanol (30 mL) were added the appropriate isothiocyanate (0.005 mol). The
resulting mixture was heated under reflux for 3 h. After cooling, the precipitate was

separated and purified by washing with hot ethanol.

2-[[6-(4-bromophenyl)imidazo[2, I-b]thiazol-3-yl]acetyl]-N-
cyclohexylhydrazinecarbothioamide (38)

Yield: 71 %; m.p. 246 °C; IR (KBr, cm™): 3207 (N-H), 1672 (C=0), 1195 (C=
(500 MHz, DMSO-ds): 0 10.09 (s, 1H, NH), 9.44; 9.18 (2s, 1H, NH), 8&%; 8.
imidazothiazole Cs-H), 7.77-7.73 (m, 2H, 4-Brphenyl C26-H), 7.66
(m, 2H, 4-Brphenyl Css-H), 7.10; 7.06 (2s, 1H, imidazothia
cyclohexyl), 3.82 (s, 2H, CH2CO), 1.77-1.03 (m, 1
C20H22BrNsOS:2: C, 48.78; H, 4.50; N, 14.22. Found: C,

7.60-7.56

4.06 (s, 1H,

2-[[6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-y[f@
(3b)

Yield: 88 %; m.p. 251-252 °C; IR ( (N-H), 1674 (C=0), 1195 (C=S); 'H
NMR (500 MHz, DMSO-ds): 9, H), 9.63; 9.45 (2s, 1H, NH), 8.68 (s, 1H,
NH), 8.21 (s, 1H, imidazothia , 7.72 (d, 2H, J=8.78 Hz, 4-Brphenyl C26-H), 7.57
(d, 2H, J=8.78 Hz, he s-H), 7.30-7.20 (m, 5H, phenyl), 7.10 (s, 1H,
4.7 (s, 2H, CH2), 3.83 (s, 2H, CH2CO). Anal. Calcd. for
s H, 3.63; N, 13.99. Found: C, 50.20; H, 3.65; N, 13.46.

imidazothiazole C

C21H1sBrNsOS

2-[[6-(: imidazo[2, 1-b]thiazol-3-yl]acetyl]-N-
phenethylhydraginecarbothioamide (3C)

%; m.p. 251 °C; IR (KBr, cm™): 3197 (N-H), 1672 (C=0), 1163 (C=S); 'H NMR
Hz, DMSO-ds): 6 10.19 (s, 1H, NH), 9.55; 9.35 (2s, 1H, NH), 8.26 (s, IH, NH), 8.21

, 1H, imidazothiazole Cs-H), 7.77 (d, 2H, J=9.27 Hz, 4-Brphenyl C26-H), 7.58 (d, 2H,
J=8.78 Hz, 4-Brphenyl Css-H), 7.31-7.28 (m, 2H, phenyl), 7.25-7.20 (m, 3H, phenyl), 7.11;
7.06 (2s, 1H, imidazothiazole C2-H), 3.83 (s, 2H, CH2CO), 3.66 (q, 2H, J=7.81 Hz, N-CH>),
2.82 (t, 2H, J=7.07 Hz, CH2-Ph). Anal. Calcd. for C22H20BrNsOS2: C, 51.36; H, 3.92; N,
13.61. Found: C, 51.33; H, 3.82; N, 13.60.



2-[[6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl]acetyl]-N-
benzoylhydrazinecarbothioamide (3d)

Yield: 73 %; m.p. 215 °C; IR (KBr, cm™): 3178 (N-H), 1666; 1645 (C=0), 1172 (C=S); 'H
NMR (500 MHz, DMSO-ds): 6 12.55 (s, 1H, NH), 11.77 (s, 1H, NH), 11.32 (s, 1H, NH),
8.35 (s, 1H, imidazothiazole Cs-H), 7.95 (d, 2H, J=8.78 Hz, phenyl), 7.78 (d, 2H, J=
Hz, 4-Brphenyl C26-H), 7.66-7.63 (m, 1H, phenyl), 7.60-7.57 (m, 2H, 4-Brphenyl C3,
7.54-7.50 (m, 2H, phenyl), 7.15 (s, 1H, imidazothiazole C2-H), 3.99 (s, 2H, C :
Calcd. for C21H16BrNsO2S2: C, 49.03; H, 3.14; N, 13.61. Found: C, 48.97; . 9.
2-[[6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl]acetyl]-N-(4- K
fluorophenyl) hydrazinecarbothioamide (3€)

Yield: 90 %; m.p. 209-210 °C; IR (KBr, cm™): 3134 ( 4 (C=0), 1213 (C=S); 'H
NMR (500 MHz, DMSO-ds): 6 10.40 (s, 1H, NH), 9 ,9.73 (s, 1H, NH), 8.24
(s, 1H, imidazothiazole Cs-H), 7.72 (d, 2H, J= @ ] -Brphenyl C26-H), 7.58 (d, 2H,
, 7.20-7.17 (m, 2H, phenyl), 7.12
Anal. Calced. for C20H1sBrFNsOS»: C,
19; N, 13.29.

(s, 1H, imidazothiazole C2-H), 3.88 (s
47.63; H, 3.00; N, 13.88. Found: C, 4R66; H,

2-[[6-(4-bromophenyl)imi [ thiazol-3-yl]acetyl]-N-(4-
methoxyphenyl)hydrazi bothioamide (3f)

Yield: 86 %;
NMR (500

R (KBr, cm): 3296; 3134 (N-H), 1672 (C=0), 1236 (C=S); 'H
D-ds): 0 10.36 (s, 1H, NH), 9.70 (s, 1H, NH), 9.59 (s, 1H, NH), 8.25
azole Cs-H), 7.71 (d, 2H, J=8.78 Hz, 4-Brphenyl C26-H), 7.57 (d, 2H,

, rphenyl Css-H), 7.28 (d, 2H, J=8.79 Hz, phenyl), 7.12 (s, 1H,
iazole C2-H), 6.91 (d, 2H, J=8.79 Hz, phenyl), 3.87 (s, 2H, CH2CO), 3.76 (s, 3H,
3). BC NMR (APT) (500 MHz, DMSO-ds): § 181.50 (C=S), 162.20 (C=0), 157.59

enyl Cs), 149.53 (imidazothiazole C7a), 145.47 (imidazothiazole Cs), 134.23 (4-Brphenyl

1), 132.51 (phenyl C1), 132.27 (4-Brphenyl Cs;5), 127.33 (phenyl Cz), 127.25 (4-Brphenyl
C26), 126.85 (imidazothiazole Cs3), 120.50 (4-Brphenyl Cs4), 114.10 (phenyl Css), 111.46
(imidazothiazole C2), 109.75 (imidazothiazole Cs), 55.92 (CH3), 33.41 (CH2). Anal. Calcd.
for C21H1sBrNsO2S2: C, 48.84; H, 3.51; N, 13.56. Found: C, 49.05; H, 3.54; N, 13.71.




General  procedure  for  the synthesis of  3-cycloalkyl/aralkyl/aryl-2-[((6-(4-
bromophenyl)imidazo[2,1-b]thiazol-3-yl)acetyl)hydrazono]-5-nonsubstituted/methyl-4-

thiazolidinones (4a-j)

To a suspension of  2-[[6-(4-bromophenyl)imidazo[2,1-b]thiazol-3-yl]acetyl]-/N-
alkyl/arylhydrazinecarbothioamides (0.005 mol) in absolute ethanol (30 mL) were addgd
anhydrous sodium acetate (0.02 mol) and ethyl bromoacetate/ethyl 2-bromopropig
(0.005 mol). The reaction mixture was refluxed for 20 h, then cooled, diluted wit
allowed to stand overnight. The crystals were filtered, dried and purified byc

from ethanol or ethanol/water.

3-Benzyl-2-[((6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl)acetyl)k @ -
thiazolidinone (4a)

Yield: 96 %; m.p. 232-233 °C; IR (KBr, cm™): 3215 (N| (ring C=0), 1670 (C=0);
'H NMR (500 MHz, DMSO-d¢): § (NH pro t ed), 8.32; 8.10 (2s, 1H,
imidazothiazole Cs-H), 7.76 (d, 2H, J=8.3@.Hz, C26-H), 7.58 (d, 2H, J=7.32 Hz,
4-Brphenyl C35-H), 7.38-7.19 (m, 5H, ph "84 (2s, 1H, imidazothiazole C2-H),
4.82 (s, 2H, NCH2), 4.15-3.83 (m, 4H 2CO,v Hz2). Anal. Caled. for C23H1sBrNsO2So:
C,51.11; H, 3.36; N, 12.96. Found: C,

3-Phenethyl-2-[((6-(4-brofiiop l)imidlazo[2, 1-b]thiazol-3-yl)acetyl)hydrazono]-4-
thiazolidinone (4b)

2-Ph ). Anal. Calcd. for C24H20BrN502S2.2H20: C, 48.82; H, 4.10; N, 11.86. Found:
48.90; H, 3.51; N, 11.87.

3-Benzoyl-2-[((6-(4-bromophenyl)imidazo[2, I-b]thiazol-3-yl)acetyl) hydrazono]-4-
thiazolidinone (4c)




Yield: 53 %; m.p. 260 °C; IR (KBr, cm™): 3197 (N-H), 1757 (ring C=0), 1681 (C=0); 'H
NMR (500 MHz, DMSO-ds): 6 11.48 (s, 1H, NH), 8.16 (s, 1H, imidazothiazole Cs-H), 8.06
(d, 2H, J=8.30 Hz, phenyl), 7.65-7.56 (m, 3H, 4-Brphenyl C2¢-H and phenyl), 7.51-7.48 (m,
4H, 4-Brphenyl Cs5-H and phenyl), 7.20 (s, 1H, imidazothiazole C>-H), 4.28-4.12 (m, 4H,
CH2CO ve SCH2). Anal. Calcd. for C23H16BrNsOs3S2: C, 49.83; H, 2.91; N, 12.63. Found: C,
50.46; H, 2.97; N, 13.02.

3-(4-Fluorophenyl)-2-[((6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl)acetyl) hy dfazon@j-
thiazolidinone (4d) @

Yield: 84 %; m.p. 279-281 °C; IR (KBr, cm™): 3122 (N-H), 1751 (ri 5 (C=0);
'"H NMR (500 MHz, DMSO-ds): 6 11.33 (s, 1H, NH), 8.14 (s,1H hiazole Cs-H),

Found: C, 49.04; H, 2.99; N, 12.82.

3-(4-Methoxyphenyl)-2-[((6-(4-bromo, )i /2, 1-b]thiazol-3-yl)acetyl)hydrazono]-
4-thiazolidinone (4¢e)

Yield: 98 %; m.p. 277-27
'"H NMR (500 MHz,

cm™): 3209 (N-H), 1732 (ring C=0), 1672 (C=0);
-de): proton not observed), 8.14 (s, 1H, imidazothiazole

-Brphenyl C26-H), 7.40 (d, 2H, J=8.79 Hz, 4-Brphenyl Cs s-

1), 02 (4-Brphenyl Ci), 132.31 (4-Brphenyl Css), 127.14 (4-Brphenyl Cz6), 126.69
(1miidazothiazole Cs), 122.55 (phenyl Cz6), 120.34 (4-Brphenyl Ca4), 115.32 (phenyl Cs)s),

1.61 (imidazothiazole C2), 109.39 (imidazothiazole Cs), 55.90 (OCHs), 33.24 (CH>),
30.75 (thiazolidinone Cs). Anal. Calcd. for C23Hi1sBrNsOs3S2: C, 49.65; H, 3.26; N, 12.59.
Found: C, 49.84; H, 3.11; N, 12.40.



3-Benzyl-2-[((6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl)acetyl)hydrazono]-5-methyl-4-
thiazolidinone (4f)

Yield: 72 %; m.p. 171-172 °C; IR (KBr, cm™): 3186 (N-H), 1720 (ring, C=0), 1668 (C=0);
'"H NMR (500 MHz, DMSO-ds): § 10.68 (s, 1H, NH), 8.26; 8.11 (2s, 1H, imidazothiazole
Cs-H), 7.77 (d, 2H, J=8.29 Hz, 4-Brphenyl C26-H), 7.58 (d, 2H, J=8.29 Hz, 4-Brphenyl
H), 7.34-7.23 (m, 5H, phenyl), 7.05; 6.87 (2s, 1H, imidazothiazole C2-H), 4.87; 4.83
2H, NCH>), 4.52; 4.47 (2q, 1H, J=7.33; 7.32 Hz SCH), 3.92; 3.85 (2s, 2H, C
1.54 (2d, 3H, J=7.32 Hz, CH3). Anal. Calcd. for C24H20BrNsO2S2: C, 51
12.63. Found: C, 51.47; H, 3.11; N, 12.17.

3-Phenethyl-2-[((6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl)acety @ ynof-5-methyl-
4-thiazolidinone (49)

Yield: 89 %; m.p. 224-225 °C; IR (KBr, cm™): 3169 ring C=0), 1666 (C=0);
'H NMR (500 MHz, DMSO-ds): 6 10,71; 1H, NH), 8.28; 8.20 (2s, 1H,

4-Brphenyl Css-H), 7.27-7.23 (m, 2H -7.16 (m, 3H, phenyl), 7.08; 7.06 (2s,
1H, imidazothiazole C2-H), 4.33; 4.2 J=6.83; 7.32 Hz SCH), 4.10; 3.89 (2s, 2H,
CH2CO), 3.87-3.80 (m, 2H, N, 299-2"86 (m, 2H, CH2-Ph), 1.44; 1.36 (2d, 3H, J=7.32
Hz, CH3). Anal. Calcd. fo#€> r nS2: C, 52.82; H, 3.90; N, 12.32. Found: C, 52.67;
H, 3.75; N, 12.07. Q

3-Benzoyl-2-/, om@phenyl)imidazo[2,1-b]thiazol-3-yl)acetyl)hydrazono]-5-methyl-4-

thiazolidinon
0

0; . 192-194 °C; IR (KBr, cm™): 3219 (N-H), 1749 (ring C=0), 1697 (C=0);
(500 MHz, DMSO-ds): 0 11.52 (s, 1H, NH), 8.17; 8.15 (2s, 1H, imidazothiazole
), 8.07-8.03 (m, 2H, phenyl), 7.66-7.57 (m, 3H, 4-Brphenyl C2,6-H and phenyl), 7.53-

7 (m, 4H, 4-Brphenyl Css-H and phenyl), 7.21; 7.20 (2s, 1H, imidazothiazole Cz-H),
4.52; 4.44 (2q, 1H, J=7.32 Hz SCH), 4.23-4.11 (m, 2H, CH2CO), 1.63; 1.56 (2d, 3H, J=7.32
Hz, CHs). Anal. Calcd. for C24H1sBrNsOs3S2: C, 50.71; H, 3.19; N, 12.32. Found: C, 50.72;
H, 3.29; N, 12.39.
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3-(4-Fluorophenyl)-2-[((6-(4-bromophenyl)imidazo[2, 1-b]thiazol-3-yl)acetyl) hydrazono]-5-
methyl-4-thiazolidinone (4i)

Yield: 90 %; m.p. 194-196 °C; IR (KBr, cm™): 3118 (N-H), 1747 (ring C=0), 1701 (C=0);
"H NMR (500 MHz, DMSO-ds): 6 11.36 (s, 1H, NH), 8.22; 8.14 (2s,1H, imidazothiazole Cs-
H), 7.59-7.53 (m, 2H, 4-Brphenyl Cz,6-H), 7.45-7.42 (m, 2H, 4-Brphenyl C35-H), 7.31-
(m, 2H, phenyl), 7.03 (s, 1H, imidazothiazole C2-H), 6.92-6.87 (m, 2H, phenyl), 4.54;
(2q, 1H, J=7.32 Hz SCH), 4.16-4.01 (m, 2H, CH2CO), 1.58; 1.53 (2d, 3H, J=7.3
Anal. Calced. for C23H17BrFNsO2S2: C, 49.47; H, 3.07; N, 12.54. Found: C
N, 12.51.

3-(4-Methoxyphenyl)-2-[((6-(4-bromophenyl)imidazo[2, 1-b]thiazol- @ ) hydrazono]-
5-methyl-4-thiazolidinone (4j)

Yield: 64 %; m.p. 159-161 °C; IR (KBr, cm™): 316 ring C=0), 1672 (C=0);
'"H NMR (500 MHz, DMSO-ds): § 1134; 1 @ 1H, NH), 8.22; 8.12 (2s, 1H,
imidazothiazole Cs-H), 7.77-7.71 (m, 2H, h¢ ), 7.59-7.53 (m, 2H, 4-Brphenyl
Css-H), 7.42-6.80 (m, SH, phenyl ve i ot C2-H), 4.51; 4.48 (2q, 1H, J=7.32 Hz
SCH), 3.83, 3.78 (2s, 2H, CH2CO), 3.%6, (s, 3HjJJOCH3), 1.62; 1.53 (2d, 3H, J=6.84; 7.32 Hz,
CHs). '3C NMR (APT) (500 ~de): 0 175.00; 172.58 (thiazolidinone C=0),
166.44 (C=0), 159.84 (p , 40; 151.09 (C=N), 149.55 (imidazothiazole C7a),
145.44 (imidazothia 140.98 (phenyl Ci), 134.20 (4-Brphenyl Ci), 132.30 (4-
Brphenyl Cs5), 127. -Brphényl Cz), 126.28 (imidazothiazole Cs3), 122.60 (phenyl Cz),
120.40 (4-By 4)3115.32 (phenyl Css), 111.86 (imidazothiazole Cz), 109.60
i 6.09 (OCH3), 43.10; 40.49 (thiazolidinone Cs), 33.77 (CH2), 19.90;
19.76 ((thiazoli@inone 5-CH3). Anal. Calcd. for C24H20BrNsO3S2: C, 49.60; H, 3.66; N,
,49.17; H, 3.40; N, 12.54.

ical Methods

solation of Aldose Reductase Enzyme

Kidneys which were obtained from wistar albino rats, were thawed on ice and homogenized
with 3 volume of distilled water, homogenate were centrifuged at 10.000x g for 20 minutes.

Saturated ammonium sulfate was added to the supernatant for 40% saturation. The thick
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suspension was stirred for 15 minutes, was centrifuged at 10.000x g for 20 minutes. The
inert protein left in the supernatant was removed by increasing the ammonium sulfate
concentration to 50% saturation followed by centrifuging the mixture at 10.000x g for 20
minutes. The aldose reductase enzyme was precipitated from the 50% saturated solution by
adding powdered ammonuim sulfate to 75% saturation and was recovered by centrifugation

at 10.000x g for 20 minutes*. Protein concentration was measured by the methodffe
Bradford® using bovine serum albumin as a standart. Protein concentration was 5,13 £ Q

mg/mL.
Determination of Aldose Reductase Activity

Aldose Reductase activity of the freshly prepared su was assayed

spectrophotometrically by determining the decrease in PH conce on at 340 nm by

a UV-1700 Visible spectrophotometer. DL-glyceralde @ substrate. The

enzyme was dissolved in 10 ml 0,05 M NaClI solu enzyme was added to
incubation medium which contains 175 pl ph r (0,067 M, pH: 6,2), 25 pul
NADPH (2 x 10° M final concentrationyjdfd ibitor compound (10* M stock
solution). The reaction was started by 1 DL-glyceraldehyde (5 x 10 M final
concentration) to the incubation medfam andithe decrease in NADPH concentration was
recorded at 340 nm for 10 mi eadings were taken at intervals in the periods

when the changes in absor re lipear®.

The AR activity wasgealculated as;

) { E g fmin — 44 Confrol fmin}
Actlvity (— :
Pelume of ensymel (Total Polime)
where, is micromolar extinction coefficient of NADPH at 340 nm

Aty (Ul
Frofain Cont. {mg/mL)

peclfie acklvity (U my proteln]=

The AR inhibitory activity of each sample was calculated using the formula;
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24 Fompie |/ min=dd Sawkimin

O Inhibition— [-.1 A
A4 Controlfmbn-24 Hounkimbn)

¥ 100

RESULTS AND DISCUSSION

The target compounds were prepared from 2-[6-(4-bromophenyl)imidazo[2,1-b]thiazole-3-
yl]acetohydrazide (2)°!, by a two step synthesis as shown in Scheme 1. By heating ethyl

(4-bromophenyl)imidazo[2,1-b]thiazol-3-yl)acetate hydrobromide®?> and hydrazine-hy

at about 3296-3118 and 1674-1645 cm™! associated
bsorbtion bands at 1236-1163 cm’', which were
attributed to the C=S vibrations observed in the IR spectra of compounds 3a-f. The
three '"H NMR reson

s located in the region of 12.55-7.66 ppm were assigned to the NH

ecatbothioamides and supported the structures of 3a-f>3.

7-1712 cm!) in the IR spectra of 4-thiazolidinones (4a-j) provided
gyidence for ring closure®. 'H NMR and 'C NMR data were also in

a duble quartet (1H) at & 4.54-4.33 and 3 4.50-4.27 ppm and CH-CH3 protons appeared as

double doublet (3H) at & 1.63-1.44 and & 1.56-1.36 ppm indicating the presence of two
isomers in unequal proportions in DMSO-ds. This may be explained on the basis of the
difference in the relative stability of the £ and Z isomers formed due to the rotational

restriction about the exocyclic N=C bond at position 2 of the 4-thiazolidinone ring>*. In the
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3C NMR (APT) spectra of 3f, 4e and 4j chosen as prototypes, all the carbons resonated in
the expected regions®. For example, the protons resonated at § 30.75, § 152.44 and & 169.23
ppm in the '3C NMR (APT) spectrum of compound 3-(4-methoxyphenyl)-2-[((6-(4-
bromophenyl)imidazo[2,1-b]thiazol-3-yl)acetyl)hydrazono]-4-thiazolidinone (4e) assigned

for S-CH2, C=N and C=0 moieties, confirms the carbon skeleton of 4-thiazolidinone ring.

151.40; 151.09 and & 175.00; 172.58 ppm, respectively. The protons of the ifi

b]thiazole nucleus and the other protons resonated at the expected regions

substituted compound, was observed 14.0

the are 4-fluorophenyl and 4-methoxy; 1 ted compounds, were observed 21.31

% and 13.73 % inhibition, respectivély (Table 1). Compound 4g which is derived from
compound 4b as a result of 10 e nitrogen atom on the thiazolidinone ring,
showed 8.22 % inhibitio ompound 4h which is obtained from compound 4¢ by

methylation of the nj atom on the thiazolidinone ring, showed 5.93 % inhibition.

(Table 1). Compound§idi an which are obtained by methylation of compounds 4d and

x42 % inhibition, respectively. According to these results, 5-

with the 25.41-13.73 % (Table 1).

Table 1
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CONCLUSION

Aldose reductase inhibitors are one of quite a few types of drugs that have shown prevention

of diabetic complications. It is still a challenge to develop a drug candidate molecule
report the synthesis and aldose reductase inhibitory activity effect
hydrazinecarbothioamides (3a-f) and 4-thiazolidinones (4a-j) bearing a
b]thiazole moiety. On the basis of our preliminary AR inhibitory sc
imidazo[2,1-b]thiazole derivatives, we embarked on the synthesis

discover more active molecules.
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OQL Synthesis of title compounds 3a-f and 4a-j.
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Table 1. Aldose reductase inhibition by compounds 3a-f and 4a-j*.

Compounds R, R: Inhibition = SD (%)

3a CeH11 - 0.00+0.00

3b CH2-Ce¢Hs - 0.00+0.00

3c CH2-CH2-CeHs - 14.03£1.07

3d CO-Ce¢Hs -

3e 4-FCeHa4 -

3f 4-CH30Ce6H4 -

4a CH2-CeHs H 0+0.00

4b CH2-CH2-CeHs 0.00+0.00

4c CO-CeHs n.t.

4d H 0.00+0.00

4e H 0.00+0.00

4f CHs 0.00+0.00
g CH2-CH2-C¢Hs CHs 8.22+1.55

4h CO-CeHs CHs 5.93+2.05

4i 4-FCsHa CHs 9.31+1.90

4j 4-CH30CeH4 CH3s 1.42+1.79

* Values represent the mean £S.D. of three individual experiments.








