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ABSTRACT

Codensation of different phenacyl bromides withn#ireo pyridine afforded 2-aryl imidazo(1,2-a) pyrids1(a-€) .
Vilsmeier-Haack reaction of(a-€) gave 2-aryl imidazo (1,2-a) pyridine -3-carbaldeay 2(a-€). Further, the
condensation of these carbaldehydes with thiazgdidione in glacial acetic acid gave (5{2-ayl iaizo [1,2-
a]pyridine-3-yllmethylidene}-1,3-thiazolidine-2,4ethes 3(a-€) in good yields. The structures of the synthesized
compounds were confirmed on the basis of specttd dnd the compounds were screened for in vitb@ancer
activity and in vivo anti-inflammatory activity. @pound 4d exhibited superior activity against MClnd HCT-
116 cell lines at I, values of 14.02 and 18.12 uM. However, compoundhtlived slightly less activity against
MCF-7 and HCT-116 cell lines with kgvalues of 22.8 and 24.0 uM. In antiinflammatorgesaing, compound 4c
exhibited maximum activity and the results are caraple with the standarad drug, ibuprofen.

Key words: Imidazo [1,2-a] pyridine-3- carbaldehydes, Thiadioedione, Vilsmeier-Haack reaction, MTT assay,
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INTRODUCTION

Imidazo [1,2-a] pyridines are bridge - head mjgn heterocycles and compounds containing thisdmtele have
been reported for various biological activiti€s-5). Several drug formulations containing this heteoteyare
currently available in the market as anxiolyticsgdative and hypnotics, anti-ulcer and PDE3 inhikitdn recent
years, the scaffold, thiazolidendione [TZD] haseyated a lot of interest being a main moiety in RPAhibitors.
Diverse biological activites like anti-microb{é}8), anti-cancg9), anti-inflammatory10), anti-obesity11), anti-
diabeti¢12-15 etc., have been reported for derivatives comgirthis moiety in the past few years. Stimulated by
this information and in continuation of our effottsdesign new biologically active molecules, ie firesent study,
we synthesized five new hybrid molecules by linkihg above two pharmacophores into a single maesith an
intention to have efficacy and synergistic activity this context, we synthesized new derivativgsondensing 2—
aryl imidazo pyridine carbaldehydes with thiazatielilione in acetic acid medium in presence of pipertb give 5
{2-an imidazo [1,2-a]pyridine-3-yllmethylidene};3-thiazolidine-2,4-diones3(a-e). The structures of the
synthesized compounds have been confirmed on this baphysical and spectral data. Finally, thisvredass of
hybrids have been evaluated for cytotoxic actiatyainst 2-cell lines (MCF-7 and HCT- 116) by MTTsag
method. Further, anti inflammatory study of the pmunds was also performed using carrageenan indatedw
edema method.

MATERIALS AND METHODS
All the solvents and chemicals used were of syitlgtde from SD fine chemicals Ltd., E.Merck, NFemicals
Ltd. and Aldrich chemicals. Completion of the réaws was monitored by analytical thin layer chromgaaphy

(TLC) using E- Merck 0.25 mm silica gel plates. Mafization was accomplished with UV light (256 nand
iodine chamber. Purification of synthesized comptsuwas done by re-crystallization process. Thetypwaf the
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compounds was checked by a single spot in TLC. iMglpoints were determined in open capillary tubsig
ANALAB melting point apparatus and are uncorrectai.the *"H NMR spectra were recorded on AVANCE 300
MHz spectrometer using DMSQr-ds solvent and tetra methyl silane (TMS) as ariiratl standard. Chemical shift
values are listed id scale. The IR spectra were recorded on SchimadR Bpectrophotometer by using 1%
potassium bromide discs. Mass spectra of the congmwere recorded on Agilent 6430 triple quadru@eMS
system and were given in mass units (m/z).

EXPERIMENTAL PROCEDURES

General procedure for Synthesis of 2-aryl imidaz§l, 2-a] pyridines 1(a-e)

A mixture of 0.01 mol of phenacyl bromide and OrBdl of 2-amino pyridine was taken in 20-25 ml cétne and
kept for stirring at room temperature for nearl tws and the precipitate obtained was filterece Titrate on
concentration in Rota evaporator gave the prodihdth was washed thoroughly with acetone to rentoaees of
amino pyridine. The compound was purified by retalization from acetone. The percentage yield 88&.

General procedure for Synthesis of 2-aryl imidazol], 2-a] pyridine-3-carbaldehydes 2(a-€)

To an ice cold solution of DMF (0.3 mol), was adde@C} (0.036 mol) drop-wise and the temperature was
maintained below 1T since an exothermic reaction takes place. Toeghetion mixture, an ice-cold solution of 2-
aryl imidazo [1,24] pyridine (0.1 mol) dissolved in CHg¢Was added slowly. After completion of addition, the
reaction mixture was refluxed for about 12 hrs #mel reaction was monitored by TLC. The reactiontomix was
neutralised by using NaHGG0n cold condition and then washed with water artlaeted with CHG and dried
over anhyd.Ng50, The product obtained was purified by recrystall@atfrom ethanol. The percentage yield was
70%.

General procedure for Synthesis of 2-aryl imidazo[R-a]pyridine-3-yllmethylidene}-1,3-thiazolidine-24-
diones 3(a-e)

To a mixture of 2-aryl imidazo [1, &} pyridine-3-carbaldehyde (0.02 mol) and 1, 3-thiaine-2, 4-dione (0.02
mol) in glacial acetic acid (10-15 ml), was adde8 @rops of piperidine and refluxed for 18-20 HFke reaction
mixture was cooled and added to ice cold wateibtain precipitate, which was filtered and washextabghly with
water to give the product. The product was purifigdecrystallization from ethanol.

BIOLOGICAL ACTIVITY

CYTOTOXIC ACTIVITY

All the synthesized compounds were screened for [3Say against MCF-7, HCT-116 and Vero(normall)licels
and the test was performed at Natco Laboratorigslethbad. #10* cells/well were seeded in 100 pl DMEM
supplemented with 10% FBS in each well of 96 wdltrotulture plates and incubated for 24 hr dtG3ih a CQ
incubator. After incubation, cells were treated hwitest compounds3(a-e) at 100,50,25,12.5,6.25 pg/ml
concentrations for 48hr. After 48 hr of incubatiomedia was removed and to each well 10 pl of MTmR{BmI) was
added and the plates were further incubated fas43upernatant liquid from each well was carefr#inoved and
formazon crystals were dissolved in 100l of DMSM absorbance was measured at 540 nm wavelength.

ANTI-INFLAMMATORY ACTIVITY
The anti-inflammatory activity of five derivativegas tested by Carrageenan induced rat paw edentedast per
the procedure described in our earlier &k using ibuprofen as standard drug.

RESULTS AND DISCUSSION

The plan of the synthesis is given under schentifferent acetophenoes were converted into phenayhides
using cupric bromide as brominating agent in ettodtate by stirring over night at room temperatReaction of
phenacyl bromides with 2- amino pyridine in drytace gave 2-aryl imidazo (1,2-a) pyridink@-¢. Vilsmeier-
Haack reaction ol(a-e)gave 2—aryl imidazo (1,2 -a) pyridine carbaldelsy@@-6 in good yields. The structures
of imidazo pyridine carbaldehydes were confirmed MR and mass spectral data. The compounds showed
absorption peaks around 1640 tdue to carbonyl absorption of aldehyde. Furthes, riass ion peaks of 100%
intensity in mass spectra corresponding to theilemdar weights confirmed the structures. Thiazobdione was
synthesized seperately by standarad procedure asdc@ndensed with carbaldehydes in acetic aoluhio 5-{[2-
aryl imidazo [1,2-a]pyridine-3-yljmethylidene}-1Biazolidine-2,4-dione8(a-e)The structures were confirmed on
the basis of FTIR, mass a#dNMR spectral data. IlHNMRspectra, the NH proton appeared as singletratéu
10.0, a singlet arounéB.5 was due to methine proton and the aromatimpsoaippeared in the rangedat.0-8.0.
I.R spectra of the compounds showed absorptiongpaaiund 1735,1700and 1630 ¢due to two C=0 absorptions
and C=C absorption. Further, confirmation was alatdifrom mass spectral data.
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Scheme for synthesis of compounds
i 1

R CHs CuBr;Ethyl a::&’fatelE Ar /\‘
ET.5tiring Overnight Br

Acetone RT f
Btirring 1-2 hr | /L
= N NH,

o N e
ﬁ ki Vilesmeier-Haack Reaction \)7;-.1
=, N / _ﬁt-.{F+PDCI?Reﬂux,6{l- 70, o M
—_

CHCL12 hr 1(a-g)
2a-¢g) O 2-Arvl imidazolo [1.2-alpvridines

2-Aryl imidazolo [1,2-

alovridine -
(Glacial Acetic acid,

Piperidine,100-110°C, }\\”H Q
1820 hr Reflu \‘s"’l\xo —@—c Hy

e 5 O~

Lo
L
M 8]

H

5-{[2-Aryl imidazolo [1,2-a]pyridine-
3-yllmethylidine-1,3-thiazolidine}-2,4-dione

carhaldehvde«
Scheme -1

Physical and Spectral data of synthesized compounds

(3a) 5-{[2-(4-chlorophenyl ) imidazo [1,2a] pyridin-3-yl] methylidene}-1,3-thiazolidine-2,4-dione: Light
yellow coloured solid ; Yield71%; Mp: 147-189 IR(KBcm: 1735,1701,1631and 750 tm'H NMR (400 MHz, CDQ)
:610.1(s,1H,NH),9.7(s,1H,=CH),7.1-7.8(s,8H,Ar); Magsn/z):354 (M-H); Anal.calcd.for GH;1oN3O,SCI
calculated C,57.39; H, 2.83; Cl1,9.96; N,11.81; 998.5,9.01% Found: C,57.65; H,2.76; Cl,10.00; N§21.0,8.69;
S,9.05%

(3b)5-{[2-(4-methyl phenyl) imidazo [1,2a] pyridin-3-yllmethylidene}-1,3-thiazolidine-2,4-dioneYellow
coloured solid; Yield73%; M.p: 147-198; IR:(KBr)em: 1705,1633and1494¢m*HNMR (400 MHz, CDQ) :
810.1(s,1H,NH),9.7(s,1H,=CH); Mass ( m/z) : 334 (Nt-nal.calcd.for GgH,3N30,S calculated C,64.46; H, 3.91;
N,12.53; 0,9.54; S,9.56 Found :C,65.35; H, 3.8@.268; 0,9.23; S,9.48%

(3¢)5-[( 2-phenyl imidazo [1,2a ]pyridin-3-yl ) methylidene ] -1,3-thiazolidine-2,4dione:Yellow coloured solid;
Yield:75%; M.p: 145-158C; IR:(KBr)em’: 1739,1699and1635¢m™HNMR (400 MHz, CDG) :610.1(s,1H,NH),
9.7(s,1H,=CH) 7.1-7.8(s,8H,Ar); Mass (m/z) :320(M:HAnal.calcd.for G;H;;N3O,S calculated C,63.54; H,
3.45;N,13.08; 0,9.96; S,9.98% Found :C, 63.35;.853N,12.89; 0,9.82; S,9.85%
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(3d)5-{[2-(naphthalen-1-yl)imidazo[1,2a]pyridin-3-yl] methylidene}-1,3-thiazolidine2,4-dione:Light brown
coloured solid; Yield70%; Mp: 14548D; IR:(KBr)emi*: 1737,1697and1635¢m' HNMR (400 MHz, CDQ ) :
810.1(s,1H,NH),9.7(s,1H,=CH) 7.1-7.8(s,11H,Ar); Mds¥z) :370 (M-H);Anal.calcd.for £H1aN;0,S calculated
C,67.91; H, 3.53;N,11.31; 0,8.62; S,8.63% Foundb35; H, 3.45; N,11.20; 0,8.5; S,8.50%

(3e) 5-{[2-(4-hydroxyphenyl) imidazo[1,2a] pyridin-3-yl Jmethylidene}-1,3-thiazolidine-2,4-dione:Brown coloured
solid; Yield:70%; Mp: 1451%0; IR:(KBr)em™ 1739,1695and1604c¢in’ Mass : m/z :336 (M-H):Anal.calcd.for
C;17H11N3O5S calculated C,60.52; H, 3.29;N,12.46; 0,14.23;539% Found: C, 58.35; H, 2.91; N,11.89; 0,13.5;
S,8.50%

BIOLOGICAL ACTIVITY

ANTICANCER ACTIVITY

In the present investigation, the synthesized camgs were screened against Vero, MCF-7 and HCTeglléines
using MTT assay and the 4€values of the compounds were recorded in tablamong the five compounds,
compound3d exhibited maximum activity against MCF-7 and HCI®1cell lines at 1g, values of 14.02 and
18.12 uM, while the compourgb showed slightly less activity against MCF-7 andTHCL6 cell lines with IG,
values of 22.8 and 24.0 uM. Other compounds hawe/simoderate activity.

IC 5ovalues (UM) of compounds from 3(a-e)

Table-1
Cytotoxicity expressed as 4@uM) in cell lines

Compound =g MCF-7 HCT-116

3a 173.4 54.1 60.8

3b >400 82.0 66.0

3c 145.8 14.02 18.12

3d 132.0 33.8 42.0

3e 160.8 28.8 32.0
Doxorubcin 3.1 1.544 1.964

350%Inhibitory concentration after 48 hrs of drugatment and the values are average of three ing@idxperiments.
P Kidney epithelial cells isolated from monkey
°Breast cancer cell line
YHuman colon cancer cell line

Anti-inflammatory activity of synthesized compounds3(a-e)

The mean edema volume and percentage inhibitior vemorded and presented in Table 2. The resulésnetd in
this investigation indicated that the percentagetqmtion against edema formation with compoudw was
significant, while the other compounds showed matdeprotection. The test was done by using stangiackdure
against inflammation induced by Carrageenan at10.8, 3 and 4 hr intervals.

Table-2
Compound Paw edema(ml)(MeanzS.E) % Inhibition
30 min 1h 2h 3h 4h After 3h
Control 0.27+0.013 0.34+.020 0.61+.019 0.72+0.028 .808.0011 -
Standard 0.17+0.011 0.18+0.009 0.20+0.008 0.23#0.00 0.24+0.007 68
4a 0.18+.008 0.21+0.011 0.32+0.014 0.39+0.017| 04219 45
4b 0.19+0.007 0.22+0.010 0.35+0.012 0.38+0.010 D409 47
4c 0.20+0.005 0.23+0.007 0.25+0.008 0.29+0.013| 3”5 59
4d 0.21+0.005 0.24+0.009 0.35+0.009 0.40+0.011 AD5H5 44
4e 0.22+0.004 0.25+0.008 0.37+£0.014 0.44+0.016 MW7 38
Standard and test compounds were administeredyoatih dose of 100 mg/kg Each value representsim&& of six animals; *P < 0.05 was
considered significant when compared to control

Acknowledgements

The authors are thankful to the Management of GlaRReddy College of Pharmacy, Hyderabad for primgd
facilities. The authors also extend their sincdranks to Natco Laboratories, Sanath nagar, Hyderdbr
providing cytotoxic reports. Thanks to UniversityHyderabad (HCU) for providing Mass and NMR spakttfata.

REFERENCES

[1] EWinkelmann ; W Raether ; H Hartung ; Arzeim-Faistled. Chend. 997, 27(1), 82-89
[2] S Hemasrilatha ; K Sruthi ; A Manjula ; V HarinadBabu; B Rao Vittal,Indian J Chem2012,51, 981-987.

183



Harinadha Babu V. et al Der Pharma Chemica, 2016, 8 (4):180-184

[3] FB Kate ; D Janet Culshaw ; stephen Green ; Sahd@akes; and P Andrew Thomas, Bioorg. Med.
Chemlett.2004,14, 2245-2248.

[4] C Leisheng,et al., J. Med. Cher2004 689-694.

[5] GM Buckley ; T.A CeskaBioorg. Med. Cheml_ett.2008,18, 3291-3295.

[6] A Gulgum ; Yahan-Kilcigil,et al,Drug.researct?00050, 539-543.

[7]1 XF Liu ; CJ Zheng ; LP Sun; , XK Liu ; and HR Bj&.J.Med.Chen?201146 3469-3473.

[8] KR Algawadi ; and SG AlegaoAyrabian J.Chen20114, 465-472.

[9] V Patil; K Tilekar; S Mehendale-Munj; R MohamdhCS RamaaE.J.Med.Cher201045, 4539-4544.

[10]1CD Barros ; AA Amato ; TBD Oliveiretal., Bioorg.Med.Chen201018, 3805-3811.

[11]B Hu ; J Ellingboe ; | Gunawaetf al..Bioorg.Med.Chem.Le®001,11, 757-760.

[12] D Rakowitz; R Maccari; R Ottana ; and M.G Viggiiinorg.Med.Cher200614,567-574.

[13]G.R Madhavan ; R Chakrabati ; KA Redelid.,Bioorg.Med.Chen2006 584-591.

[14]0 Bozda, ; DUndarg, ;B Evrancs, ; N Das-EvcindrSarikaya,;and R Ertak,J.Med.Chen008 43, 2412-2417.
[15]R Maccari ; R Ciurleo; M Giglogtal., Bioorg.Med.Cher01018,4049-4055.

184



