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ABSTRACT

Organic transformations need organic solvents. Mifghe organic solvents which are in use whilef@ening the
transformations for obtaining products of sociatak are volatile organics responsible for environtaépollution.
These solvents are from exhaustible petrochemioatce. Herein pyrazolines, 3-(4'-tosylaminopherb/AR'-
chloro-substituted quinolin-3-yl)-4,5-dihydropyrdines (2a-f) were synthesized from cyclocondensation of
chalcones, 3-(2-Chloro-substitutedquinolin-3-ylf4t{tosylamino)phenyl)prop-2-en-1-on&ks(vith hydrazine using
greener medium, glycerol at 9G.

Keywords: Sulfonamide, 2-chloro-3formylquinolin, pyrazoligé/cerol, green synthesis.

INTRODUCTION

Pyrazoles are found as core structural componemtuaferous agrochemicals and pharmaceutical agéhty
possess a broad spectrum of biological activitieehsas antibacterial[l], antifungal[2], antitubraB],
antitumor[4], antidepressant[5], anticonv ulsantjf$ecticidial[7] antidiabetic[8] and molluscici§@)l. Among
various pyrazoline derivatives, 2-pyrazolines sembe most frequently studied pyrazoline type coumols.
Sulfonamides constitute is a useful structural eletrin medicinal chemistry and has broad applicatio drug
development. Sulfonamides have been found to psssedarge number of biological activities, include
anticancer[10], antifungal[11], antitumor[12] andtiaicrobial[13] activities. Quinolines and theierivatives are
important constituents of several pharmacologicatijive synthetic compounds. Quinoline based firtdrocyclic
systems are found as potential anticancer ageftafithhave antimalarial activity[15].

Pyrazolines are usually synthesized by condensiagchalcons with hydrazine[16], aryl hydrazines[an{ acid
hydrazids[18] in ethanolic and acetic acid medi@yclocondensation of chalcones with hydrazine hgdrearried

in acetic acid has been accelerated by microwaaeiation[19]. KCO; mediated microwave irradiation has been
shown to be an efficient method for the synthegjsyoazolines[20].

It is observed that the reported methods, usedhfsrcyclocondensation are having one or other kihdrawback
such as longer reaction times, high temperatune, \ield, and media used are found to be carcin@ganid

hazardous. Therefore, the search for a betteriogasystem for the synthesis of pyazolines in tefrmild reaction

conditions, economic viability, selectivity and @mnmental concerns continues to attract the isteoé synthetic

organic chemists. In this context, more attentmfound to be directed on use of nonvolatile orgaoivents as an
alternative like PEGs, water and ionic liquids. Haer all these are having own limitations.
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In organic synthesis, the choice of the solventrigcial step in a chemical reaction. The develognadérgreen
methodologies from renewable resources has gaingth mnterest recently because of the extensiveotiselvent

in almost all of the chemical industries and of theedicted disappearance of fossil oil[21]. Glyde{b,2,3-

proanetriol) is a well known substance that camderally found under the form of fatty acid estérsaditionally,

glycerol is obtained as a byproduct in four diffarerocesses: soap manufacture, fatty acid prostuctatty ester
production[22] and microbial production[23]. It catso be synthesized from propylene oxide[22].doent years,
the increase in the production of fatty acid metésters from vegetaloils to be used as biofuelsd{psel) has
leaded to a surplus in the production of glyceral aubsequent dramatic decrease in its price.

Glycerol is non toxic, biodegradable, renewableyctable and easily available liquid. It has higbeiling point

and lower vapor pressure. The unique physico-chamiature of glycerol makes it an ideal reactiordine for

organic syntheses. Glycerol itself has been regqmbposed as a green solvent[24]. It is widelyduse many

organic reaction for conversion that include pdabated Heck[25,26], base[26dnd acid[27] promoted
condensation, catalytic hydrogenation[28] and aseginoal reduction. Recently C. S. Radak al. reported

glycerol as recyclable solvent for synthesis ofdoeliazepines and benzimidazoles[29].

Considering the biological significance of thesetehd nuclei, in continuation of our work on bioagt
heterocycles[30] and need to develop greener altisenroute for the pyazolines herein, we repoxiremmentally
bengin safer synthetic route for. 3-(4'-tosylaminepyl)-5-(2'-chloro-substitutedquinolin-3-yl)-4,%kgdro
pyrazolines using glycerol as greener medium.

MATERIALS AND METHODS

General procedures All chemicals were obtained from commercial segrand used without any further
purification. The melting points were determinedapen capillaries and are uncorrected. The IR spegere
recorded on a FT-IR (JASCO FT- IR) Japan. HeNMR was measured on Bruker DRX-300, 300 MHZ FT RIM
with low and high temperature in DMSO using TMSrasrnal reference. Mass spectra were recordechdamSX
102/DA-600 mass spectrometer.

Synthesis of 3-(4'-tosylaminophenyl)-5-(2'-chlorosbstitutedquinolin-3-yl)-4,5-dihydro pyrazolines (2a-2f).
3-(2-Chloro-substitutedquinolin-3-yl)-1-(4-(tosylam)phenyl)prop-2-en-1-one (0.005 mol), and hydraznydrate
(0.01 mol) were dissolved in glycerol (20 mL) aie treaction mixture was allowed to stir at@for 4 h. The
progress of the reaction was monitored on TLC pleiag hexane: ethyl acetate. After completion, rémction
mixture was poured into ice-cold water and wasagtéd with EtOAc. The solvent was removed and cprdduct
was subjected to column chromatography to obtgned pyrazolines.

Characteristic absorption oRf]) as one of the representative produ@a-fy has been presentedbellow MS
(scanning mode E$ (m/z): 522 (M), 524 (M + 2). IR (KBr) cm" 3263 (N-H, str.), 3168 (C-H, str. aromatic),
1601 (C=C, str. aromatic), 1579 (C=N, str. pyraze)j 1376 and 1164 ($SCasymmetric and symmetric stretching,
respectively)'H NMR (DMSO-d)) &: 1.32 (t, 3H, CHCH,0-), 2.33 (s, 3H, CH), 2.71, 2.79 (dd, 2H, methylene
protons of pyrazoline), 3.94 (q, 2H, —O&EHs) 4.83 (m, 1H, methine proton of pyrazoline), 549 1H, NH
pyrazoline poton exchange with@), 6.98 to 8.48 (m, 11H, aromatic protons), 8 83LH, quinoline) and 10.32 (s,
1H, SQNH exchange with BD).

RESULTS AND DISCUSSION
The key intermediates, 3-(2-chloro-substitutedgliimd-yl)-1-(4-(tosylamino)phenyl)prop-2-en-1-oné€s) were
synthesized by following literature[30b] procedue have synthesized 3-(4'-tosylaminophenyl)-5cf26ro-

substitutedquinolin-3-yl)-4,5-dihydro pyrazoline®) (n good yield by condensing compound$ (ith hydrazine
hydrate in glycerol at 98C . The reaction sequence outlinecsthemel & 2
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Scheme 1. Synthesis of chalcones.
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Scheme2. Synthesis of pyrazolines

Table 1 Physical data of pyrazolineg2a-f).

Products| R R R, R; | Yield*(%) | Mp(°C)
2a H H H H 92 166-168
2b H H CH H 91 163-165
2c H H Cl H 90 138-140
2d H OCH H H 89 158-160
2e H H H CH 91 162-163
2f H | OCHCH; H H 90 160-16%

2 yields of the isolated product.
" Mps. and structure were confirmed by comparisothefiR,* NMR and mass analyses with those authentic méeNtPs. of the compound
are in good agreements [31].
N New compound was characterized by'IRMR and mass analyses.

Overall, Water is the first solvent of choice, ratiag the greener reaction media yet the negliggakibility of
many organic compounds in water limits its appil@atand ionic liquids have been reported as retyela
environmentally bengin reaction media. However d¢diquids are non-biodegradable and their producigalso
associated with use of high amounts of hazardodsvalatile organic solvents. Polyethylene glycoE@®s) which
has been well established as a green solvent dnentber of advantages. Recently we have reportés-#I0 is
alternative greener media for synthesis of pyraesf31], but there is a disadvantage due to longgetion time.
However the polarity of glycerol and the intermaikse forces that arise from its structure can makeaction more
selective and accelerate the rate of an organutioga Glycerol has three hydroxyl groups that l@gponsible for
its solubility in water and has a higher boilingmgplower vapor pressure as compared with watekenit easy to
isolate the reaction product by simple extraction.

CONCLUSION

In conclusion, we develop environmental benign emsation, protocol for obtaining the pyazolinesgsjlycerol,
biodegradable and renewable viscous solvent asumednder catalyst free condition. The clean andfgeadly
nature of the conversion, shorter reaction times, tedious workup and yields are excellent.

Acknowledgement
Authors are thankful to Dr. R. A. Mane Dept. of @Gtfistry Dr. B. A. M. University, Aurangabad for hisvaluable

discussion and guidance and authors are also thlaik€DRI, Lucknow (U. P.) for providing the speadtanalyses.
REFERENCES

[1] V.S Jamode, H.S. Chandak, P.R. Bhagatan J, Chemistry2004 16, 233.

[2] S.S. Korgaokar, P.H. Patil, M.T. Shah, H.H. &, Indian J. Pharm. Sci1996 58, 222.

[3] V.H. Babu, S.K. Manna, Snha, K.K. SrinivasanyGBhat,Indian J. Heterocycle Chem2004 13, 253.
[4] E.C. Taylor, H. Patel, H. Kumafetrahedron1992 48, 8089.

[5] O. Ruhogula, Z. Ozdemir, U. Calis, B. Gumugel. Bilgin, Arzneim Foresci2005 55, 431.

[6] A.V.K. Sivastava, A. KumarArzneim Foresct2002 52, 787.

[7] S.S. Kristopher, M.S. Davidestic Biochem and Physi@005 81, 136.

[8] R. Soliman, H.M. Faid-Allah, S.K. ElI-Sadany,Pharm Sci, 1987, 76, 626.

[9] F.B. Flora, M.H. Hanna, S.G. Adé&3joorg Med Chm, 2006 14, 3929.

[10] N.S. Reddy, M.M. Reddy, S. Cosenza, K. Gunsedt. al. Bioorg. MedChem Lett, 2004 14, 4093.

10
www.scholarsresearchlibrary.com



Vasant B. Jagrutet al Der Pharma Chemica, 2013, 5 (1):8-11

[11] X.H. Li, X.L.Yang, Y. Ling, Z.J. Zhi-Jin FanX.M. Xiao-Mei Liang, et. alJ. Agric. Food Chem 2005 53,
2202.

[12] L. Hu, Z-r.Li, Y. Li, J. Qu, Y.H. Ling, J.D.idng, D.W. BoykinJ. Med Chem, 200649, 6273.

[13] C. Accinelli, W.C. Koskinen, J.M. Becker, Jidiael, M.J. Sadowskwgric. Food Chem, 2007, 55, 2677.
[14] J. Dominguez, G. Lobd, Med Chem, 2001, 36, 555.

[15] J. Dominguez, W. Basante, J. Charris, F. Rigge, Fermacqg 1996 51, 407.

[16] S.B. Holla, M.K. Shivananda. P.M. AkberaliMs.Shenoys|ndian J. Chem, 200Q 39B 440.

[17] R. Basawraj, B. Yadav, S.S. Sangapumdjan J. HeterocyclicChem, 2001, 11, 31.

[18] A. Wahed, S.A. Kharindian J. HeterocyclicChem, 2001, 11, 59.

[19] S. Paul, R. GuptdandianJ. Chem, 1998 37B, 1279.

[20] M. Kidwai, S. Kukreja, R. Thakut,eet Org. Chem, 2006 3, 135.

[21] (@) S.T. HandyChem Eur. J., 2003 9, 2938; (b) W. LeitnerGGreenChem, 2007, 9, 923; (c) I. T. Horvath,
GreenChem, 2008 10, 1024.

[22] Glycerol, inKirk-Othmer Encyclopedia of Chemical Technologghn Wiley & Sons, Inc., New YorR001
[23] (@) M.J. Taherzadeh, L. Alder, G. LidégnzymeMicrob. Technol, 2002 31, 53; (b)

Z.Z.J. Wang, J. Zhuge, H. Fang, B.A. PriBiptechno) Adv,, 2001, 19, 201.

[24] A. Wolfson, C. Dlugy, Y. Shotlandnviron Chem Lett, 2007, 5, 67.

[25] A. Wolfson, C. DlugyChem Pap, 2007, 61, 228.

[26] A. Wolfson, G. Litvak, C. Dlugy, Y. Shotlan@®,. Tavor,Ind. Crop. Prod., 2009 30, 78.

[27] C.C. Silveria, S.R. Mendes, F.M. Libero, BH.8nardao, G. Perimetrahedror_ett, 2009 50, 6060.

[28] A. Wolfson, C. Dlugy, Y. Shotland, D. Tavdretrahedron_ett, 2009 50, 5951.

[29] C.S. Radatz, R.B. Silva, G. Perin, E.J. LeaardR.G. Jacob, D. Alve$etahedronLett, 2011, 52, 4132.

[30] (&) V.B. Jagrut, P.D. Netankar, D.V. JawaleARMane, W.N. JadhawBull. Korean Chem Soc.,2009 30,
2812; (b) V.B. Jagrut, U.R. Pratap, R.A. Mane, WiBldhav,Chemistry& Biology Interface 2011, 2, 185; (c) V.B.
Jagrut, R.A. Waghmare, R.A. Mane, W.N. JadHat;,J. Chem.TechResearch2011, 3, 1592; (b) V.B. Jagrut,
P.D. Netankar, R.A. Mane, W.N. Jadhay, J. Chem Sci, 2012 10, 1705.

[31] V.B. Jagrut, D.L. Lingampalle, R.P. Phase, \WJsdhav,).Chem Bio. Phy. Sci Sec A, 2012 2, 1166.

11
www.scholarsresearchlibrary.com



