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Abstract

In this thesis, new methods for the synthesis oapyle base heterocycles
such as, pyrazoles, symmetrical and unsymmetriggpybazoles, pyrazolo
cycloalkanones (indazoles) like, phenyliminoindaschnd indazolophthalazines,
fused heterocycles containing pyrazole ring likeyragolopyrimidines,
pyranopyrazolopyridines, pyrazolopyridines and gigazolinesin the presence
of Lewis and Brgnsted acid catalysts, ionic liquftiss) and also nano surface
supported acidic catalysts was investigated. Thasabf this thesis are
preparation of these heterocycles with high yiehd gurity in short reaction
times using green reusable and selective catahdstrumild condition.

With regard to this, four-functional Brgnsted acidginic liquid was easily
prepared from the commercially available precursbhen, the catalytic activity
of the catalyst was investigated in the reactiof,8fdiketones with hydrazines
and/or hydrazides in aqueous media. In the presaincatalytic amounts of
catalyst corresponding pyrazoles were obtainedaoeleent yields within several
mints. Unsymmetrical 1,3-diketones also underwentensation in high yields
and regioselectivityThis new acidic ionic liquid has valuable advantagech as,
low cost and mild reaction condition also showrhhogtalytic activity for the
large scale synthesis of pyrazole derivatives.

In the next reaction, three-component condensati@dehyde,
arylhydrazine and ethyl acetoacetate was investifyait the presence of
Zn(OTf),as a cheap, commercially available and green dtafhder solvent-
free conditions for the synthesis of fully subdeuipyrazole derivatives.
Moreover, the symmetrical and unsymmetrical bispgies were successfully
synthesized via the treatment of dialdehydes wittekent yields.

In continuation, synthesis of esteric substitutgdhpoles via cyclization-
aromatization of hydrazones with electron-deficiglikene like dimethyl
acetylene dicarboxylate (DMAD) in the presenceocaim temperature ILnf
BusP][CuBrs], was studied. The new catalytic system has shoapable
advantages over the toxic oxidants such as, rditgahiild and environmentally
benign condition and corresponding products obthinéigh yield and
chemoselectivity.

New derivatives of fully substituted pyrazoles walso synthesized via the
reaction of aldehyde, arylhydrazine and differeBtdiketoneslike, symmetrical,

unsymmetrical and cyclicdiketones in the preserigemim][InCl,] under solvent-
free condition with good yields and absolute regliestivity.



Pyrazolocycloalkanones have extended biologicgbgniees while very
limited methods have been reported for them. TleeeBolvent-free reaction of
aldehyde, dimedone and dithizone catalyzed by [Biggl] was used as an
efficient and novel method for the preparation leépyliminoindazoles with high
yields and short reaction times.

Nowadays, supported ionic liquids have receivedittarable interest since
they have the combine advantages of ILs and hetesmus catalysts. Thus, a
supported acidic IL catalyst was prepared and g¥iely catalyzed synthesis of
indazolophthalazines via one-pot three-componendensation of aldehydes,
dimedone and phthalhydrazide under solvent-freglition. Moreover, the
catalyst easily separated from the reaction mixtyreimple filtration and reused
several times without lost of catalyst activity.

Fused heterocycles represented important mediaciaates. So, the new
divers derivatives of pyrazolopyrimidine were epagitepared from the reaction
of aldehyde, aminopyrazole and arylisothiocyanatiné presence @TSA as a
cheap and commercially available catalyst in [onfiBrijwith excellent yields.

In the next step, one-pot three-component condemsat aminopyrazoles,
aldehyde and kojic acid in the presence of Zn(&fdflowed by HO,-mediated
oxidation was investigated for the first time. @ifént pyranopyrazolopyridines
and also Spiro indolin derivatives were preparetth Wwigh yield.

MCM-41 is a novel mesoporous silicate with highface area and was used
effectively for the heterogeneous catalyst. Assaltea Brgnsted acid-
functionalized mesoporous MCM-41 was prepared aadi dior the synthesis of
pyrazolopyridines and also spiroindolin and indelated compounds via
reaction of aminopyrazole, 3-oxopropanenitrile atdehyde and/or isatine
and/or ninhydrine with excellent yields. The reubbof catalyst was
investigated several times with slight loss of\ati

Finally, a novel and efficient method for the deasbselective synthesis of
pyrazolines has been designed using solvent-fisestion of aldehydes and
hydrazines and DMAD in the presence of two-funaidBronsted acidic IL as a
reusable catalyst. Also high chemoselectivity wiaseoved in the reaction of
aliphatic aldehydes and/or ethyl propiolate (arya¢kcontaining only one
activating group) instead of DMAD anuhder these conditions, the
corresponding pyrazoles were produced in high gield

Keywords: Pyrazoles, Bispyrazoles, Indazoles, Pyrazolopyiimeisl
Pyranopyrazolopyridines, Pyrazolopyridines, Pyrawmd, Multi-component,
One-pot, Solvent-free, lonic liquids, Nano catalyst
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