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1. INTRODUCTION

In present day our world increasingly is conceived of as being molecular. An ever widening range of phenomena are described logically in terms of molecular properties and molecular interactions. The majority of known molecules are heterocyclic and heterocycles dominate the fields of biochemistry, medicinal chemistry, dyestuffs, photographic science and are of increasing importance in many others, including polymers, adhesives, and molecular engineering. Thus, the importance of heterocyclic chemistry continues to increase.

Heterocyclic chemistry deals with synthesis, properties and applications of heterocycles. A cyclic organic compound with at least one atom other than carbon is referred to as a heterocyclic compound. The most common heteroatoms are nitrogen, sulphur and oxygen but other hetero atoms are also reported (Bansal, 1990). A large number of heterocyclic compounds possess anti-inflammatory, antibacterial, anticancer, anti-HIV, anti-fungal and anti-mutagenic properties (Mohamed et al, 2005); (Sawant et al, 2006). Among the class of heterocyclic compound, quinolones and thiones were found to have great biological properties (Senthil, 1993). Owing to its importance in combinatorial chemistry, the conversions of quinolones to thiones are focused in the present work.

The conversion of carbonyl moiety to its corresponding thiocarbonyl can be carried out in several ways
1) Conventional method 

2) Microwave irradiation

3) Sonication

In conventional heating, spontaneous mixing of the reaction mixture may occur through convection or uniform distribution of reactants and temperature can be achieved by mechanical means. In conventional heating, the highest temperature that can be attained is the boiling point of that particular mixture. Longer reaction times and lower product yields of conventional heating paved off microwave technology, a widely used and preferred tool for accelerating organic reactions (El-Ashry et al, 2006). The reactions which are not possible under the conventional condition can sometimes be affected by high energy of microwave irradiation.

Microwave chemistry is the use of microwave irradiation to chemical reactions (Kidwai, 2001). Microwave, a non-ionizing radiation incapable of breaking bonds, are a form of energy and not heat and are manifested as heat through their interaction with the medium or materials wherein they can be reflected, transmitted or absorbed. Microwave irradiation, an unconventional energy source has been used for a variety of applications including organic synthesis, wherein chemical reactions are accelerated because of selective absorption of microwave energy by polar molecules (Varma, 2001).
The application of microwave irradiation provides unique chemical processes with special attributes such as enhanced reaction rate, higher yields, purer products, and the associated ease of manipulation. Microwave-expedited approach has been described for the synthesis of a variety of industrially significant compounds and intermediates like imines, enamines, oxidized sulphur species and heterocycles.

Microwave associated solvent-free organic synthesis has been an interesting aspect in recent years. Solvent- free reactions are environmentally benign since they prevent the disposal of waste solvents and also save the energy needed for their recovery and this can be supported from the standpoint of green chemistry.


The conversion of quinolone compounds to thione compounds have been effected by several reagents. Lawesson’s reagent (2,4-bis (4-methoxy phenyl)-1,3-dithia-2, 4-diphosphethane-2,4-disulfide) which is a versatile and effective thionation reagent (Scheibye et al,1982) is of much significance. The conversion of a wide variety of carbonyl into thiocarbonyl compounds, including the synthesis of phosphorus- and sulphur- containing heterocycles have been carried out using Lawesson’s reagent(LR) (Jagodzinski, 2003); (Nishio and Sekiguchi,1999).

Thiones possess a wide spectrum of biological activity. They are found to be active against various bacteria, fungi, yeast species and virus. Thiones and its analogs have a broad range of medicinal applications. They own anti-infective, anti-inflammatory, anti-nociceptive, anti-tubercular, anti-fungal and anti-microbial properties (Kidwai et al, 2000); (Kucukguzel et al, 2007); (Dandia et al, 2006).

Thione compounds can be synthesized by using several thionation reagents. The preparation of thiocarbonyl compound via O,S- exchange reagents or reactions has been an interesting area in recent days. Conventional reagents like phosphorus pentasulfide or derivatives, sulphur and hydrogen sulfide/ acid has been used for thionation. There are also other reagents like Belleau’s reagent (Lajoie et al, 1983), O,O,O-trimethyl thiophosphate (Yu et al, 1988,1989), organo silicon sulfide derivatives (Segi et al, 1988);(Brillon,1992).
Hence an attempt has been made in the present work to carry out conversion of the carbonyl moiety of selected quinolones to thiocarbonyl moiety using Lawesson’s reagent.

A great deal of research carried out in heterocyclic chemistry is devoted to the study of activities of the compounds because of its obvious applications in pharmacy, medicine, agriculture and other fields. Their study is of great interest from the theoretical as well as practical standpoint. Practical method of envisaging the activities of the compound takes several years, whereas it is possible to predict the activities of several thousands of compounds in a day by theoretical method, which involves the use of softwares. One such software is PASS (Predicting Activity Spectra for Substances). PASS helps in evaluating the contribution of each atom of the structure to the estimation of biological activity. Thence in the present study few quinolones and thiones were analyzed for their biological, pharmaceutical, physiological and other activities using PASS. 

Lipophilicity is a measure of the degree to which a given molecule prefers hydrophobic nonpolar environments to water. This quantity has been measured experimentally for a wide range of organic compounds (Reynolds and Best, 1998):

log P =log ([S] org/[S] aq).


The partition coefficient for octanol–water (log Pow) has become the preferred measure for lipophilicity in the development of biologically active molecules, in which transport across biological membranes is often critical (Carrupt et al, 1997); (Hansch and Leo, 1979; 1995);(Martin, 1978). Since the concept of lipophilicity is so important in chemistry, many schemes have been developed to estimate this property as expressed by the partition coefficient log P. Some of the best known methods, such as Leo’s CLOGP program (Leo, Daylight Chemical Information Systems), rely upon summing group contributions of structural fragments to calculate log P directly from the two–dimensional structure of a molecule. Methods for calculating log P were surveyed in a 1997 review. (Carrupt,Boyd, 1997). Since the work of Meyer and Overton a century ago, (Meyer, Meyer; Overton, 1899; Peruzzo et al, 2003) lipophilicity has been recognized as a meaningful parameter in structure–activity relationship studies, and the epoch–making contributions of Hansch (Hansch et al, 1962) has become the single most informative and successful physicochemical property in medicinal chemistry (Hansch and Leo, 1979); (Helmer et al, 1968); (Rekker, 1977). 

A survey of literature shows that several studies have been focused on the determination of log P values. For several dimers, lipophilicity was considered a useful parameter in bioactivity. Recently, reports have appeared (Marica Medi, 2004) on high HIV integrase inhibitory potency of certain coumarin dimers’ analogues. The widespread application of lipophilicity to drug design explains the need for quick procedures to quantify molecular lipophilicity, particularly at the screening level. Log P has become also a key parameter in studies of the environmental fate of chemicals. 

Giving consideration to the significance of log P, a spotlight is made on the theoretical determination of log P using computer programs.

1.1 OBJECTIVES

· To collect the literature pertaining to heterocycles, Lawesson’s reagent and its significance in organic synthesis, microwave synthesis using Lawesson’s reagent, lipophilicity and theoretical prediction of activity of compounds.

· Conversion of the carbonyl group of selected quinolones to thiocarbonyl group by conventional method.

· Employing microwave assisted synthesis of thione compounds using THF as solvent with Lawesson’s reagent.

· Attempting microwave assisted synthesis of thiones with Lawesson’s reagent in a solvent-free condition.

· Characterization of the synthesized thione compounds by recording the IR spectrum and melting point.

· Comparison of the yield of the products and time of the reaction in conventional heating and microwave assisted reactions.

· To calculate the lipophilicity of few nitrogen heterocycles using theoretical programs and softwares like ADME boxes version 4.0.

· To predict the biological importance of few nitrogen heterocycles using theoretical programs and softwares like PASS.
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2. REVIEW OF LITERATURE

2.1 HETEROCYCLIC COMPOUNDS

Of the vast array of structures that organic compounds adopt, many contain ring systems as a component. When the ring system is made up of carbon and at least one other element, the compound can be classified as heterocyclic compound. Many heterocyclic compounds occur naturally and their functions are often of fundamental importance to living systems. Heterocyclic compounds occur in very small quantities in natural products and are therefore difficult to isolate from the natural sources.

In laboratory synthesis, heterocyclic compounds are frequently a source of latent functionality. The ring systems can be carried through many stages of a synthetic sequence and then cleaved to produce delicate functional groups, often in a highly stereo selective manner. 

The heterocycles in which the benzenoid -CH groups have been replaced by nitrogen atoms are termed as nitrogen heterocycles. Heteroaromatic systems show decreasing nucleophilicity of the ring carbon atoms as the number of the nitrogen atoms in the ring increases.


A very large number of methods have been used to construct nitrogen heterocycles, some quite general and others highly specific. The demands of modern society for new, functional entities have driven to the development of novel technologies. In recent days, microwave technology, a new, strategically important process that is more efficient and which leads to greater structural variation in a shorter period of time has been employed for the synthesis. Nonetheless, these reactions under microwave irradiation in open systems are rapid, safe and cost-effective. As a consequence of their importance in the synthesis, a review pertaining to microwave assisted synthesis of nitrogen heterocycles has been presented.
2.1.1 SYNTHESIS OF NITROGEN HETEROCYCLES UNDER MICROWAVE IRRADIATION
· 7-(5-Alkyl-1’,3’,4’-thiadiazol/oxadiazol-2’-ylthio)-6-fluoro-2,4-dimethyl quinolines and 3-formyl-2-(2’-hydroxy-1’4’-naphthoquinon-3’-yl)-4-methyl/6-methyl/7-quinolines have been synthesized by the reaction of 5-alkyl- 3,4-thiadiazol/ oxadiazol-2’-thiols with 7-chloro-6-fluoro-2,4-dimethylquinoline and by the reaction of 2-hydroxy-1,4-naphthoquinone with 2-chloro-3-formyl-4-methyl/6-methyl/7-methyl/8-methylquinolines respectively on basic alumina using microwaves. The reaction time has been brought down from hours to seconds with improved yield as compared to conventional heating. The compounds were tested for their in vitro antibacterial activity. All compounds showed promising antibacterial activity (Kidwai et al, 2000).

· Microwave irradiation induces the cycloaddition of pyrazolylimines with aromatic and aliphatic nitroalkenes to afford pyrazolo[3,4-b]pyridines in 5–20 min. Some of these reactions do not occur under classical heating. Tricyclic heterocycles can be synthesized from cycloalkenes(Ortiz et al, 2000).

· Vinyl-β-lactams are efficient synthons for a variety of compounds of biomedical interest-such as isocephalosporins, carbapenem and thienamycin intermediates, and pyrrolidine alkaloids. Convenient methods are described for obtaining both enantiomers of some of these synthons. Microwave-induced Organic Reaction Enhancement (MORE) chemistry techniques allow highly accelerated synthesis of variously substituted vinyl-β-lactams using limited amounts of solvents and with efficient stereocontrol-thus achieving high ‘atom economy’ (Manhas et al, 2000).

· A simple and one-pot method using microwave irradiation for the synthesis of a number of small libraries of diverse heterocycles has been described. The two-step one-pot method includes the formation of alkylaminopropenones or alkylaminopropenoates in 5 min at 180°C and a subsequent treatment with nucleophiles for 3 to 5 min at 150 °C to 180°C to form a variety of biologically interesting heterocycles in a cascade–type reaction. The combination of combinatorial chemistry and microwave-assisted reaction has been found to be very efficient (Westman et al, 2002).

· Efficient microwave-assisted multi-step synthesis of 8H-quinazolino[4,3-b] quinazolin-8-one was investigated. The synthesis involved two Niementowski condensations from anthranilic acids. Homogeneous or heterogeneous conditions were studied with the aim to develop convenient syntheses of the desired compounds (Alexandre et al, 2003).

· Biologically active 4-aryl-3-alkenyl substituted quinoline-2(1H)-ones have been synthesized in a short and concise manner. Key steps in the synthesis include the derivatization of the quinoline-2(1H)-ones cores using palladium-catalyzed Suzuki and Heck reactions, installing the 4-aryl-3-alkenyl substituents. All synthetic transformations required for the synthesis of the desired target quinoline-2(1H)-one was carried out using controlled microwave-assisted organic synthesis (Glasnov et al, 2005).

· A regioselective one-pot synthesis of 2-alkyl-3,4-dihydro-3-oxo-2h-1,4-benzoxazines under microwave heating from 2-aminophenols has been reported. Base-mediated regioselective o-alkylation with 2-bromo alkanoates gives acylic intermediates. A subsequent intra molecular amidation reaction furnishes the desired products in good yields (Dai et al, 2005).
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· A one-pot synthesis of nitrogen-containing heterocycles from alkyl dihalides and primary amines and hydrazines occurs under microwave irradiation visa a simple and efficient cyclocondensation in an alkaline aqueous medium (Ju et al, 2006). 

2.2 LAWESSON’S REAGENT
Transformation of a carbonyl functional group into thiocarbonyl has been a considerable interest to synthetic organic chemists for many years (Ozturk et al, 2007). Lawesson’s reagent is an indispensable reagent for sulphur chemistry particularly for converting almost all kinds of oxo groups to thios, which are important functional groups to perform various organic reactions or to use them as end products in material, medicinal, etc. chemistry (Diogo, 2008).
Lawesson’s reagent fast and slow reactions toward the functional groups such as alcohols, P=Os, amides, ketones, and esters provide a tool for designing the synthetic methodology. Moreover, Lawesson’s reagent is widely applied for the synthesis of almost all kinds of heterocyclic compounds incorporating sulphur atom(s). It’s range varies from thiophene to thiazole,thiazine, thiadiazole, thiadiazine,dithiin and pyrazoles. It finds widespread application in thionation reactions of peptides, nucleosides, purines and pyrimidines. Reduction of sulphoxides to sulphides is another useful reaction of Lawesson’s reagent.

Lawesson’s reagent is a reagent that gives unexpected reactions, results of which lead the chemists to new methodologies and reactions.

The usual method of thionation is performed in refluxing benzene, toluene, or xylene in which the possible mechanisms involve dissociation equilibrium (Scheme 1) (Lecher et al, 1956);(Perregaard et al, 1977);(Cava et al, 1985) which yields decomposition products(b).

Scheme 1

Dissociation of Lawesson’s reagent
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These decomposition products can then react with carbonyl functional groups to form 4-membered ring(c), which decompose to the corresponding thioketones (e)

(Scheme 2).

Scheme 2

Thionation mechanism of decomposition products
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A side product of (d), p-methoxy phenyl-metathiophosphate,the trimer (f) was isolated by Lawesson and his co-workers (Scheme 3) (Scheiebye et al ,1978); (Ozturk, unpublished results).

SCHEME 3
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2.2.1 PREPARATION OF LAWESSON’S REAGENT

First synthesis of Lawesson’s reagent appeared along with a number of aryl thionophosphinesulphides which were the products of the reactions between P4S10 and some aromatic groups (Lecher et al, 1956); (Fay and Lankelma, 1952).

Lawesson’s reagent can be conveniently prepared in the laboratory by heating a mixture of anisole with phosphorus pentasulphide (150°C, 6h, ~70%) and recrystallized from toluene or xylene (Cherkasov et al, 1985); (Pederson et al, 1985); (Thomsen et al, 1990).

The reaction of anisole with elemental sulphur and red phosphorus (150-155°C, 6h, ~76%) produces Lawesson’s reagent (Mazitova and Khirrullin, 1981). Lawesson’s reagent is not stable in solution at room temperatures over 110°C, and it decomposes or polymerizes slowly (Perregaard et al, 1977).

2.2.2 THIONATION OF COMPOUNDS USING LAWESSON’S REAGENT - CONVENTIONAL METHOD

· The reaction of 9-benzanthrone oxime with Lawesson’s reagent in refluxing benzene yielded 9-benzanthrone thione along with polymeric material (El-Barbary et al, 1985).


[image: image7.wmf]N

O

H

S

LR,benzene(dry)

reflux,0.5h,36%


· Methods for the synthesis of the esters of 1,4-dihydropyridine-3,5-dicarbothionic acids by the thionation of the carbonyl analogs with Lawesson’s reagent  were developed. The influence of the substituents at the nitrogen atom on the course of the thionation reaction was considered. The physicochemical characteristics of this series of substances were analyzed; their reactivity in the reactions of N-alkylation, oxidation, and anion formation was studied (Vigante et al, 1988).

· Treatment of the naphthalenone with Lawesson’s reagent in refluxing toluene gave the dimeric product (El-Kateb et al, 1991).
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· Ethene thiols were obtained from ketones when treated with Lawesson’s reagent (Selzer et al, 1996). 


[image: image9.wmf]O

R

R

S

H

Ph

2

HC

Ph

2

C

H

C

LR,toluene

reflux(48-50h


· Lawesson’s reagent reacted with phenylthiourea in toluene at 110º C giving a product by ring opening instead of a 4-membered ring (Liang-Nian et al, 1998).                
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· 2-methyl-1-phenyl-1,2-dihydro-3,6-pyridazinedione reacted with Lawesson’s reagent in different molar ratio, to give the dithiones and the monothiones (Nada et al,1999).

· The reaction of 1,8-dihydroxyanthraquinone with Lawesson’s reagent in refluxing toluene produced the dimer in 30% yield, probably through an initial thionation reaction (Shabana et al, 1999).
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· Treatment of 1,3-cyclohexadione with Lawesson’s reagent at room temperature in toluene gave its thione derivative, whereas, when the same reaction was performed in refluxing toluene, a dimerized product was isolated (Mohammed, 2000).
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· A new reaction of P4S10 and Lawesson's reagent for the synthesis of fused thiophenes has been uncovered. It has given easy access to the synthesis of derivatives of the technologically important heterocycle dithieno[3,2-b;2′,3′-d]thiophene, DTT. Electrochemical polymerization of one of the derivatives has been demonstrated (Ertas et al, 2004).
· β-ketoamide, an aryl or alkyl hydrazine and Lawesson's reagent are suspended in THF/Py and gently heated to yield the requisite 5-aminopyrazoles (Dodd and Martinez, 2004).

· 6-Arylidene-3-methyl-6,7,8,9-tetrahydro-5H-benzo[a]cyclohepten-5-ones obtained by the condensation of 3-methylbenzocyclohepten-5-one with appropriate aromatic aldehydes, on reaction with Lawesson's reagent in xylene yielded phosphorus containing compounds which showed anti-inflammatory activity(Venkateswarlu and Venkata,2004).

· The treatment of tert-alkyl phenyl thioketones with Lawesson’s reagent gave two diastereomeric 1,3,2-dithiaphosphetane 2-sulfides in high yields. The structure of one of the major diastereomers was determined by X-ray crystallography. The reaction of 2-adamantanethione with Lawesson’s reagent yielded the corresponding spiro-1,3,2-dithiaphosphetane 2-sulfide derivative in 87% yield(Oshida et al,2004).

· An array of 1,3-diarylbenzo[c]thiophenes has been synthesized via the ring opening of lactones followed by thionation using Lawesson’s reagent(Mohanakrishnan and Amaladass,2005).

· A new synthetic approach to 2,3-dihydro-4H-1,3-thiazine derivatives based upon reductive rearrangement of 1,2-dithiole-3-ylidene thiones has been developed. In turn, the 1,2-dithiole derivatives were prepared by an efficient ring-opening–closing process of 2-alkylidene-4-oxothiazolidines, induced in the presence of Lawesson's reagent by intramolecular non-bonded 1,5-type S[image: image13.png]


O interactions in the 4-oxothiazolidine precursors (Rasovic et al, 2006).
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· A new method for the synthesis of [1,2,4]triazolo[4,3-a]pyridines starting from 2-hydrazinopyridine and carboxylic acids was developed. The resulting acetohydrazides were cyclized in a key step using the Lawesson’s reagent (Moulin et al, 2006).

· A series of 2-N-acylglycinamides was converted into differently 2-substituted-5-aminothiazoles by treatment with Lawesson’s reagent followed by TFAA-mediated cyclisation and subsequent hydrolysis of the trifluoroacetamide (Thompson et al, 2006).

· N-(1-Alkoxy-2,2,2-trichloroethyl)benzamides were efficiently prepared from chloralbenzamides and were electrochemically converted into N-(1-alkoxy-2,2-dichloroethyl)benzamides in high yields by cathodic reduction in a protic medium. Thionation of these compounds with Lawesson's reagent followed by basic treatment gave novel (E)-4-alkoxy-2-aryl-5-chloro-2-thiazolines  (Guriado et al, 2006).
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· A one-pot reaction of maltol with Lawesson’s reagent generates dithiomaltol,a thiopyran-4-thione,via an unusual heterocyclic atom exchange (HCAE) reaction;only pyrones with proton or aliphatic substituents undergo the HCAE substitution( Brayton et al,2006).

[image: image16.wmf]O

O

R3

R4

R2

R1

R4

R2

R1

S

S

R3

       LR

Dioxane(dry)


· Three chiral bisthionooxalamides were synthesized by acylation with ethyl or (1R)-menthyl chloroxoacetate of the corresponding diamines and subsequent thionation with Lawesson’s reagent (Piotrkowska et al, 2007).
· Substituted 2-thiobenzamidomethylindole derivatives were prepared by the reaction of 2-aminomethylindole with substituted benzoyl chlorides, followed by sulpurization using Lawesson's reagent (Csomos et al, 2007).

· A new series of benzo-substituted macrocyclic diamides were prepared by nucleophilic reaction of the appropriate dipotassium salts with the corresponding bis(halo) compounds in refluxing DMF. Treatment of the novel macrocyclic diamides with Lawesson's reagent in refluxing toluene led to the formation of the corresponding macrocyclic dithiodiamides in good yields (Mohamed et al, 2007).
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· 4-hydroxy-piperidine-2-one when refluxed with Lawesson’s reagent in dry toluene gave (1’S)-(-)-1-(1’-phenyl-ethyl)-5,6-dihydro-1H-pyridin-2-one (Romero et al, 2007).

2.2.3 LITERATURE PERTAINING TO USE OF LAWESSON’S REAGENT IN SYNTHESIS AIDED BY MICROWAVE IRRADIATION

· An expeditious solvent-free and high yield conversion of ketones, lactones, flavones, amides and esters to the corresponding thio-analogues was observed utilizing Lawesson’s reagent in microwave process (Varma et al, 1999).

· Rapid parallel synthesis of thioamides has been described. A library of amides, synthesized by mixing acyl chlorides and diamines, has been transformed into the corresponding thioamides utilizing Lawesson's reagent as the oxygen/sulfur exchange reagent. Purification by solid-phase extraction afforded the library members in adequate purities and yields (Olsson et al, 2000).

· Synthesis of 1,3,2-diazaphosphilidin-4-ones was achieved by the reaction of P(NEt​2)3  with hindered diamino substrates under microwave irradiation. Also 1,3,2-diazaphosphorines and 1,3,2-oxazophosphorine was obtained by the reaction of Lawesson’s reagent with β -amino propionitriles and β-hydroxypropionitrile (Lou Deng et al, 2004).

· A new and practical procedure for the synthesis of isothiocyanates was described. A series of iso-thiocyanates (ITC) was readily obtained from the corresponding isocyanates (IC) using Lawesson's Reagent (LR) under microwave irradiation and solvent-free conditions (Valette et al, 2005).

· Reaction of ketones, amides, lactams and lactones were normally faster than reactions of esters. Esters were unreactive depending on the reaction conditions, which allow selective transformations (Minetto et al, 2005).
· A fast and chemoselective deoxygenation of heterocyclic halobenzyl alcohols with LR catalyzed by Mo(CO)6   ​​​under MW irradiation provided the deoxygenated products in high yields after only 30 min and also without producing dehalogenated byproducts (Wu et al, 2005).
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· A three-component reaction of α, β -unsatured ketones, LR, and alkynes under MW irradiation gave substituted 4H-thiopyrans in high yields.The method offers several advantages over previously known methods in terms of simplicity, applicability, and purity (Barthakur et al, 2006).
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· LR under microwave irradiation acts as an efficient promoter system for the synthesis of 2-substituted benzoxazoles or benzothiazoles from carboxylic acids and 2-aminophenol.  This method is known as fast, general, and suitable for parallel synthesis (Seijas et al, 2007).
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2.3 MICROBIAL IMPORTANCE OF THIONE COMPOUNDS


Thione compounds have a panoramic gamut of activities. Most of the compounds show good activity against pathogens (Mohamed et al, 2005). Some of the thione compounds showed anti-inflammatory activity compared to that of Ibuprofen (Holla et al, 2003).Some compounds exhibit remarkable antifungal activity against a broad spectrum of pathogenic opportunistic fungi. QSAR studies provide useful information for the determination of the minimum structural requirements for producing the biological response (Giannini et al, 2004).

2.3.1 REVIEW OF LITERATURE PERTAINING TO MICROBIAL IMPORTANCE OF THE THIONE COMPOUNDS
· An environmentally benign and economic synthesis of 1,2,4-triazolo[3,4-b]-1,3,4-thiadiazepines has been described from substitiuted 2-mercapto-1-amino triazoles and substituted chalcones on basic alumina that are accelerated by exposure to microwaves. Some of the synthesized compounds showed significant antimicrobial properties (Kidwai et al, 2001).

· Interaction of 5-(1-adamantyl)-1,3,4-oxadiazoline-2-thione with formaldehyde solution and primary aromatic amines or 1-substituted piperazines, in ethanol at room temperature yielded the corresponding 5-(1-adamantyl)-3-arylaminomethyl-1,3,4-oxadiazoline-2-thiones or 5-(1-adamantyl)-3-(4-substituted-1-piperazinylmethyl)-1,3,4-oxadiazoline-2-thiones, respectively. All the synthesized compounds were tested for in vitro activities against certain strains of Gram-positive and Gram-negative bacteria and the yeast-like pathogenic fungus Candida albicans. The antiviral activity of compounds against HIV-1 using the XTT assay was carried out and the compound produced good reduction of viral replication at various concentrations (El-Emam et al, 2004).

· Synthesis and results of anti-inflammatory activity ‘in vivo’ of 5-[(2-disubstitutedamino-6-methyl-pyrimidin-4-yl)-sulfanylmethyl]-3H-1,3,4-oxadiazole-2-thiones and their S-alkyl-, N3-acyl- and N3-aminomethyl derivatives are described. All the tested compounds possess anti-inflammatory activity comparable to that of acetylsalicylic acid and some derivatives of 5-[(6-methyl-2-piperidin-1-yl-pyrimidin-4-yl)-sulfanylmethyl]-3H-1,3,4-oxadiazole-2-thione were found to be much more active than ibuprofen(Burbuliene et al,2004).

· Biginelli reaction which involves condensation of methyl 3-oxopentanoate, aromatic aldehydes and thiourea with a catalytic amount of HCl at reflux temperature has been used for the synthesis of 4-aryl-6-ethyl-5-(methoxycarbonyl)-3,4-dihydropyrimidin-2(1H)-thiones. The calcium channel blocker activities were screened by the tests performed on isolated rat ileum and thoracic aorta (Zorkun et al, 2006).
· A facile, dry media procedure has been developed for the synthesis of a series of a new class of fluorine containing benzopyrano-triazolo-thiadiazepines. The synthesized compounds have been screened ‘in vitro’ for anti-fungal activity against Rhizoctonia solani,Fusarium oxysporum and Collectotrichum capsici. Most of the compounds have shown good activity against pathogens (Dandia et al, 2006).
· A new series of 5-[2-(2-methylprop-1-enyl)-1H-benzimidazol-1yl]-4,6-diphenyl-pyrimidin-2-(5H)- thione derivatives have been synthesized by the insertion–cyclization of dimethylvinylidene carbene into azo moiety of synthesized 4,6-diphenyl-5-[(2-phenyldiazenyl)pyrimidin-2(5H)- thione] derivatives  under phase transfer catalysis conditions and subjected to evaluate their antibacterial activity through QSAR studies(Sharma et al, 2006). 
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· A series of 5-(2-hydroxyphenyl)-3-substituted-2,3-dihydro-1,3,4-oxadiazole-2-thione derivatives were synthesized and tested for anticancer activity(Aboraia et al,2006).

· A new series of 1,3,4-thiadiazole-2-thione derivatives have been prepared and assayed for the inhibition of three physiologically relevant carbonic anhydrase (CA, EC 4.2.1.1) isozymes, the cytosolic human isozymes I and II, and the transmembrane, tumor-associated hCA IX. Against hCA I the investigated thiones, showed inhibition constants in the range of 2.55–222 μM, against hCA II in the range of 2.0–433 μM, and against hCA IX in the range of 1.25–148 μM (Hamid et al, 2007).

· A series of new 1,4-diarylimidazol-2(3H)-one derivatives and their 2-thione analogues has been prepared and evaluated ‘in vitro’ for antitumor activity against the NCI human cancer cell panel(Congiu et al, article in press, Corrected proof).

2.4 THEORETICAL PREDICTION OF ACTIVITY OF COMPOUNDS


Lipophilicity is one of the parameter of chemical substances that influence the biological activity of drugs. As a fundamental property of matter, lipophilicity is a descriptor that can help in predicting and understanding the transport and impact of chemicals in physiological and ecological systems.                                          
Log P gives handful of informations which are vital for the understanding of many properties. So, determination of lipophilicity becomes necessary and is done by many methods. Theoretical determination includes the use of computer softwares like PASS (Predicting Activity Spectra for Substances), Hyperchem 7.0, Molsoft, Molinspiration etc. Experimental methods are more accurate and this comprises of Shake flask method, Potentiometric method, Microcellar Electrokinetic Capillary Chromatography etc.

2.4.1 Literature pertaining to the studies on lipophilicity

· The dissociation constants (pKa1,pKa2, pKCOOH), n-octanol/water distribution coefficients D (at pH 7.4) and partition coefficients P of a series of sympathomimetic amines and of catecholamines, their precursors and metabolites were determined. The influence of an additional methoxy group, introduction of a hydroxyl group ion and the influence of different substituents of compounds bearing an anion group on lipophilicity (log P) and on pKa1 values were determined (Mack and Bonish, 1979).
· A high–performance liquid chromatographic method was developed for the determination of warfarin, coumatertralyl, bromadiolone, difenacoum and brodifacoum in animal tissues using fluorescence detection.  Detection limits in liver tissue after gel permeation clean-up were 0.002 mg kg-1 for coumatetralyl, difenacoum and bromdifacoum, 0.008 mg kg-1 for bromadiolone, and 0.01 mg kg-1 for warfarin (Hunter, 1983).

·   A new method was presented to calculate the Molecular Lipophilicity Potential (MLP).  The MLP method was used as a third field in CoMFA studies, in two series of α1 ligands. The steric, electrostatic and lipophilic fields were highly inter correlated in the first series and in the second series of ligands, the best model was obtained with the lipophilic field alone, allowing insights into ligand-receptor interactions (Gaillard et al, 1993).
·   A combination of semiempricial solvent effect calculations and artificial neural networks was used to predict the (reversed phase) retention values (RM) of steroids and the partition coefficients (log Pwt) of a diverse set of organic compounds.  (Grunenberg and Herges, 1995).
· Accumalation of C14-labeled polycyclic aromatic hydrocarbons, naphthalene, phenanthrene, pyrene, benzopyrene and poly chlorinated biphenyl (PCB) with a log octanol water partition coefficient (Kow) range from 3.37 to 6.5 was investigated in eggs and larve. The low rate of uptake and the lower elimination rate of eggs lead to bioconcentration factors (BCF) comparable to those for larvae.  The lipid-normalized bioconcentration factors (BCFL) were linearly related to Kow, but BCFL was higher than Kow, indicating that octanol is not a suitable surrogate for fish lipids.  Differences in bioconcentration kinetics between larvae and juvenile/adult life stages were reported to be the main reason for the higher sensitivity (Peterson and Kristensen, 1997).
·  Chromatographic RMW and Log k’w parameters have been sued as alternatives to shake flask n-octanol/water partition coefficient method to study the lipophilic character of several known pyrimidinic nucleoside derivatives and two novel ones.  The RM and Log k’ values were measured by means of reversed phase thin-layer chromatography (RP-TLC) and reversed-phase high performance liquid chromatography (RP-HPLC) respectively.  Good linear relationships were observed between log P values obtained from the classical shake flask method (log Pp/w) and each one of those obtained by chromatographic techniques (log PRT-TLC and log PRP-HPLC) and by theoretical calculations using the CLOGP program (Log PCLOGP).  (Teijeiro et al, 2000).
·   A rapid simple micro scale method for the determination of octanol-water partition coefficients has been developed and evaluated for a series of twenty-six bioactive 2-amino-2-oxazolines.  Solutes were equilibrated between n-octanol and water by using the shake-flask approach in a single partitioning.  Log P values ranging from  -0.22 to 3.69 have been determined with a precision better than 0.06 log unit.  They were compared with the measured shake-flask octanol-water partition coefficient and with the calculated incremental CLog P values (Pehourcq et al, 2000).
·   Microemulsion electrokinetic chromatography (MEEKC) was assessed as a tool for determination of octanol-water partition coefficients using 34 solutes encompassing 8 carbonate esters. Microemulsions containing 1.44-2.88% w/w SDS, 6.49% w/w 1- butanol, and 0.82% w/w n-heptane were confirmed as a good model of octanol- water partitioning in the pH range of 1.4-7.4 (Ostergaard et al, 2003).
·   Several linear and angular coumarins designed and synthesized as possible anti- inflammatory and antioxidant agents were evaluated for their biological activities using the carrageenin induced rat paw oedema model. The compounds were found to be potent anti-inflammatory agents and only a poor relationship existed between lipophilicity and anti-inflammatory activity (Kontogiorgis and Litina, 2003).
·   The results of a normal saturation shake-flask method and a new potentiometric acid-base titration method for determining the intrinsic solubility and the solubility-pH profiles of ionizable molecules was compared and the solubility constant determined by the acid-base titration method was reported. The results obtained from 212 separate saturation shake-flask solubility measurements and 65 potentiometric titrations agreed well (Avdeef et al, 2004).
2.5 PASS (Prediction of Activity Spectrum for Substance)

All potential activities caused by the compound in biological entities are presented by Biological Activity Spectrum of the Substance. Biological Activity Spectrum is defined as an “intrinsic” property of the compound, which represents each activity qualitatively. Qualitative description of activities provides the basis to include the data collected from many different sources into the training set.

PASS (Prediction of Activity Spectrum for Substance) helps in 

· Finding the most probable new leads with the required activity spectra among the compounds from in-house and commercial data bases.
· Revealing new effects and mechanisms of action for the old substances in the corporate and personal data bases. 

· Selecting the most prospective compounds for high throughput screening from the set of available samples. 
· Determining the assays that are more relevant for a particular compound.

· Choose compounds without undesirable side effects. 

· Identify potential compounds from sample databases. 

·  Conduct fingerprint-type analyses.

· Use MNA descriptors for clustering analyse set (http://cactus.nci.nih.gov/ncidb2/).
PASS predicts biological activity of a compound qualitatively (presence/absence, yes/no). Therefore, the result of prediction provides a hit for new lead, that can be found in experimental testing. 

The calculation of biological activity spectrum for 1 compound in ordinary IBM PC 486/100 MHz takes about 0.4 seconds. It is possible to obtain the predicted activity spectra for ~10000 compounds after ~1 hour of calculation. PASS prediction accuracy more than 3 times exceeds the expert's guess-work (Poroikov et al, 1993). The economic viability is about 500-800% in high throughput screening for independent diverse test series (Poroikov et al, 1996).

The reliability of prediction by PASS is high when the Probability value is more than 70%. However, the tested compound may turn out to be an analog of well-known drug from the training set. The reliability of prediction and the compound's similarity to well-known drugs are less, if the Probability equals to 30-70%. It is much less if the Probability is lower than 30%. However, the less is the calculated probability for the activity, the more is the chance to discover a new chemical entry (the compound from chemical series for which this activity was never found). 

The original algorithm of structure-activity relationships analysis used in PASS provides the highly robust results of prediction (Poroikov et al, 1996).

2.5.1 Lierature relating to the study of activity of compounds using PASS (Prediction of Activity Spectrum for Substance)

· Computer system PASS (Prediction of Activity Spectrum for Substance) found new leads with antiulcer, antitumor and antiamnestic activity, and discovered new mechanism of action for some compounds with known effect (Filimonov and Poroikov,1996); (Filimonov et al, 1996); (Poroikov et al, 1996); (Poroikov et al, 1994).

· PASS 4.20 predicts the probabilities of presence/absence for 114 biological actions simultaneously (main and side pharmacological effects, mechanisms, specific toxicity). It is shown that the approach, used in PASS, can be applied to the other biological activities (Filimonov et al, 1995); (Filimonov et al, 1996).
·  The wide variety of the biological effects of peptides and their high activity are the main reasons for the search for new basic drug structures among them. The most promising compounds can be selected using the PASS computer system (Prediction of Activity Spectra for Substances). This system was developed to predict the activities of low-molecular “drug-like” organic compounds. Its predictive capacity was described by the example of 134 peptides and peptidomimetics with nine known biological activities. Its average predictive power, approximately 97% demonstrates that computer prediction can be applied both to the evaluation of effects and mechanisms of action of endogenous and synthetic peptides and to the screening of new therapeutic agents among the most promising basic structures (Martynova et al, 2000).
· The concept of biological activity spectrum was introduced to describe the properties of biologically active substances. The PASS (Prediction of Activity Spectra for Substances) software product, predicts more than 300 pharmacological effects and biochemical mechnanisms on the basis of the structural formula of a substances was used to find new targets for some ligands. A WWW interface for the PASS software has been developed (Lagunin et al, 2000).

· The activity spectra have been predicted for 300 new chemical compounds. Twenty compounds have been selected for the testing as probable antiulzer agents (http://www.ibmh.msk.su).
· Twenty compounds have been selected for the testing as probable antiulzer agents. Nine compounds have been synthesized and tested. The potent antiulzer activity is found for 5 of these compounds (http://www.ibmh.msk.su).
· Fourteen compounds have been selected for a testing as the most prospective. It is shown that the results of 22 experiments made on the 5 various kinds of activity coincide with predictions in 20 cases. The accuracy of prediction is about 90% (http://www.ibmh.msk.su).
· The activity spectra have been predicted for 332 new chemical compounds. Eighteen compounds have been selected as the most prospective, and tested in 24 experiments (some of the selected compounds have been tested on 2-3 various kinds of activity). The experimental results coincide to the predictions in 18 cases. The accuracy of prediction is about 80%(http://www.ibmh.msk.su).

· PASS has been tested on the sample of 34 new chemical compounds that are under study by Procter and Gamble. It is shown for 8 already tested compounds from the sample that 20 predicted activities are confirmed in the experiments, and 2 predicted activities are not confirmed in the experiments (http://www.ibmh.msk.su).



3. MATERIALS AND METHODS

3.1 GENERAL

Lawesson’s reagent was purchased from SD fine-CHEM. The yields reported were calculated from analysis for the crude reaction mixture and was interpreted as an indication of the yields in which the products are formed. The reaction progress and purity of all prepared compounds was followed by TLC in the system chloroform/ethanol, visualizing spots with UV lamp and iodine vapour. Thin layer chromatography was performed using glass plates (20x5cm) coated with silica gel – G (incorporating calcium sulphate (13%) as binder. Solvents were purified by standard methods (Vogel, 2004). Anhydrous sodium sulphate was used to dry the solution of organic extracts. Purification of crude products was carried out using chromatographic columns packed with aluminium oxide active (neutral).

3.1.1 INSTRUMENTATION AND EQUIPMENTS
Infrared spectrums were recorded on Bruker-FTIR model. Microwave induced reactions were carried out in domestic microwave oven (IFB Model 179 MIS), of out power 750 W at 2450 Hz. The compounds were detected using Hitachi UV lamp-F8T5 (254nm). 

3.2 PURIFICATION OF SOLVENTS

3.2.1 TETRAHYDROFURAN

Impurities like peroxides and water may be present in the commercial grade of the solvent. This was removed by drying the solvent over calcium sulphate before being heated under reflux over calcium hydride. Then it was shaken well with iron (II) sulphate. The solvent was then fractionally distilled (Vogel, 2004).

3.2.2 CHLOROFORM


The commercial product contains ethanol which is added as a stabilizer. The ethanol is removed by shaking 250 ml of chloroform five times with half its volume (125 ml) of water, then dried over anhydrous calcium chloride for 24 h, and distilled (Vogel, 2004).

3.2.3 ETHANOL


To the dried 1.5litre round bottomed flask fitted with a double surface condenser and CaCl2 guard tube added 5g of clean dry magnesium turnings and 0.5g of iodine in the flask, followed by 50-75ml of commercial absolute ethanol. It is then warmed until iodine disappeared into ethanolate, and then added 900ml of commercial absolute ethanol and reflux the mixture for 30min.The ethanol is then distilled and the purified ethanol is prevented from exposure to moisture (Vogel, 2004).

3.3 SYNTHESIS OF 3-VINYL QUINOLINE-2(1H) ONE (Lalitha et al, 2004)
3.3.1 SYNTHESIS OF 4-METHYL-3-VINYL QUINOLINE-2(1H) ONE 

2-aminoacetophenone (12g) was mixed with pyridine (10g)(1.1:1.2mole equivalents) in anhydrous benzene (250ml).The solution was cooled and to this was added drop wise a solution of 3-butenoyl chloride (9.2 g, 1mole equivalent) in benzene. It was shaken well during the addition. After the addition was completed the reaction mixture was set aside for an hour under cooling and thereafter it was poured into ice-water. The benzene layer was separated, sequentially washed with ice-cold diluter hydrochloric acid, aqueous sodium bicarbonate and water. After, the solvent was evaporated under reduced pressure. The residue was dissolved in ethanol, cooled and mixed with ethanolic potassium hydroxide (10g) (the total quantity of ethanol and the amount of potassium hydroxide was taken in such a way that the alkali concentration amounted to 10%). This concentration of the alkali was found to be optimum. It was kept aside for one hour at room temperature, and poured into ice water; the resulting solution was carefully neutralized with dilute hydrochloric acid. The precipitated solid was collected, washed with water and recrystallised from a suitable solvent. The aqueous layer obtained after separation of benzene was shaken with chloroform. The chloroform layer was sequentially washed with dilute hydrochloric acid, aqueous sodium bicarbonate and finally with water. It was then dried and solvent evaporated under reduced pressure. The residue was dissolved in ethanol (100 ml), cooled and mixed with ethanolic potassium hydroxide, kept aside for one hour at room temperature and poured into ice water. The resulting solution was carefully neutralized with dilute hydrochloric acid, to get another crop of the product. 

3.3.2 SYNTHESIS OF 4-PHENYL-3-VINYL QUINOLINE-2(1H) ONE 


2-aminobenzophenone (4g) was mixed with pyridine (1.8 g)(1.1:1.2mole equivalents) in anhydrous benzene (60ml).The solution was cooled and to this was added drop wise a solution of 3-butenoyl chloride (2.3 g, 1mole equivalent) in benzene. It was shaken well during the addition. After the addition was completed the reaction mixture was set aside for an hour under cooling and thereafter it was poured into ice-water. The benzene layer was separated, sequentially washed with ice-cold diluter hydrochloric acid, aqueous sodium bicarbonate and water. After, the solvent was evaporated under reduced pressure. The residue was dissolved in ethanol, cooled and mixed with ethanolic potassium hydroxide (1 g)(the total quantity of ethanol and the amount of potassium hydroxide was taken in such a way that the alkali concentration amounted to 10%). This concentration of the alkali was found to be optimum. It was kept aside for one hour at room temperature, and poured into ice water; the resulting solution was carefully neutralized with dilute hydrochloric acid. The precipitated solid was collected, washed with water and recrystallised from a suitable solvent. The aqueous layer obtained after separation of benzene was shaken with chloroform. The chloroform layer was sequentially washed with dilute hydrochloric acid, aqueous sodium bicarbonate and finally with water. It was then dried and solvent evaporated under reduced pressure. The residue was dissolved in ethanol (40 ml), cooled and mixed with ethanolic potassium hydroxide, kept aside for one hour at room temperature and poured into ice water. The resulting solution was carefully neutralized with dilute hydrochloric acid, to get another crop of the product. 

3.3.3 SYNTHESIS OF 6-CHLORO-4-PHENYL-3-VINYL QUINOLINE-2(1H)ONE 

2-amino-5-chlorobenzophenone (4.1g) was mixed with pyridine (1.5g)(1.1:1.2mole equivalents) in anhydrous benzene (75ml).The solution was cooled and to this was added drop wise a solution of 3-butenoyl chloride (1.9g, 1mole equivalent) in benzene. It was shaken well during the addition. After the addition was completed the reaction mixture was set aside for an hour under cooling and thereafter it was poured into ice-water. The benzene layer was separated, sequentially washed with ice-cold diluter hydrochloric acid, aqueous sodium bicarbonate and water. After during, the solvent was evaporated under reduced pressure. The residue was dissolved in ethanol, cooled and mixed with ethanolic potassium hydroxide (4g) (the total quantity of ethanol and the amount of potassium hydroxide was taken in such a way that the alkali concentration amounted to 10%). This concentration of the alkali was found to be optimum. It was kept aside for one hour at room temperature, and poured into ice water; the resulting solution was carefully neutralized with dilute hydrochloric acid. The precipitated solid was collected, washed with water and recrystallised from a suitable solvent. The aqueous layer obtained after separation of benzene was shaken with chloroform. The chloroform layer was sequentially washed with dilute hydrochloric acid, aqueous sodium bicarbonate and finally with water. It was then dried and solvent evaporated under reduced pressure. The residue was dissolved in ethanol (40ml), cooled and mixed with ethanolic potassium hydroxide, kept aside for one hour at room temperature and poured into ice water. The resulting solution was carefully neutralized with dilute hydrochloric acid, to get another crop of the product. 

3.3.4 SYNTHESIS OF 6-NITRO-4-PHENYL-3-VINYL QUINOLINE-2(1H) ONE 


2-amino-5-nitrobenzophenone (3.5g g) was mixed with pyridine (2 g)(1.1:1.2mole equivalents) in anhydrous benzene (60 ml).The solution was cooled and to this was added drop wise a solution of 3-butenoyl chloride (2.1g, 1mole equivalent) in benzene. It was shaken well during the addition. After the addition was completed the reaction mixture was set aside for an hour under cooling and thereafter it was poured into ice-water. The benzene layer was separated, sequentially washed with ice-cold diluted hydrochloric acid, aqueous sodium bicarbonate and water. After, the solvent was evaporated under reduced pressure. The residue was dissolved in ethanol, cooled and mixed with ethanolic potassium hydroxide (3 g) (the total quantity of ethanol and the amount of potassium hydroxide was taken in such a way that the alkali concentration amounted to 10%). This concentration of the alkali was found to be optimum. It was kept aside for one hour at room temperature, and poured into ice water; the resulting solution was carefully neutralized with dilute hydrochloric acid. The precipitated solid was collected, washed with water and recrystallised from a suitable solvent. The aqueous layer obtained after separation of benzene was shaken with chloroform. The chloroform layer was sequentially washed with dilute hydrochloric acid, aqueous sodium bicarbonate and finally with water. It was then dried and solvent evaporated under reduced pressure. The residue was dissolved in ethanol (30ml), cooled and mixed with ethanolic potassium hydroxide, kept aside for one hour at room temperature and poured into ice water. The resulting solution was carefully neutralized with dilute hydrochloric acid, to get another crop of the product. 

3.3.5 SYNTHESIS OF 4-CARBOXY-3-VINYL QUINOLINE-2(1H) ONE 


To a stirred suspension of the sodioisatin(35 g) in absolute benzene (200ml) taken in a three-necked round-bottomed flask fitted with a mercury sealed stirrer and an additional funnel was added, drop wise, a solution of 3-butenoyl chloride(20.8 g) in dry benzene(50ml). The stirring was continued and the reaction mixture was heated under reflux for 15min. It was cooled and filtered. The filtrate was slowly dropped into a boiling solution of KOH (11.2 g) in water (100ml) taken in a three-necked flask provided with a condenser and a stirrer. After the addition, vigorous stirring was continued for 20 min and the reaction mixture was allowed to cool. The aqueous layer was separated and acidified, when the quinoline acid was separated as yellow powder. The acid was purified by dissolving it in aqueous bicarbonate and then acidifying the clear solution obtained after filtration.

3.4 SYNTHESIS OF 2-CHLORO-3-VINYL QUINOLINES

3.4.1. SYNTHESIS OF 2-CHLORO-4-METHYL-3-VINYL QUINOLINES

To the 4-Methyl -3-vinyl quinoline-2(1H) one(2.5g) was added appropriate amounts of phosphoryl chloride(6ml)  and refluxed for 2 h, after which the reaction mixture was poured into crushed ice and the resultant solid filtered and air dried. The crude solid was then subjected to an alumina column and eluted with benzene – pet ether mixture (20:80).

3.4.2. SYNTHESIS OF 2-CHLORO-4-PHENYL -3-VINYL QUINOLINES

To the 4-Phenyl -3- vinyl quinoline-2(1H) one (2.5g) was added appropriate amounts of phosphoryl chloride (6ml) and refluxed for 2 h, after which the reaction mixture was poured into crushed ice and the resultant solid filtered and air dried. The crude solid was then subjected to an alumina column and eluted with benzene – pet ether mixture (15:85).

3.4.3 SYNTHESIS OF 2,6 -DICHLORO-4-PHENYL -3-VINYL QUINOLINE 

To the 6-Chloro-4-phenyl -3- vinyl quinoline-2(1H) one (2.5g) was added appropriate amounts of phosphoryl chloride (8ml) and refluxed for 2 h, after which the reaction mixture was poured into crushed ice and the resultant solid filtered and air dried. The crude solid was then subjected to an alumina column and eluted with benzene – pet-ether mixture (20:80).
3.4.4 SYNTHESIS OF 6-NITRO-2-CHLORO-4-PHENYL -3-VINYL QUINOLINE

To the 6-Nitro-4-phenyl -3- vinyl quinoline-2(1H) one (2.5 g) was added appropriate amounts of phosphoryl chloride (8 ml) and refluxed for 2 h, after which the reaction mixture was poured into crushed ice and the resultant solid filtered and air dried. The crude solid was then subjected to an alumina column and eluted with benzene – pet ether mixture (20:80).
3.5 Conversion of 2-chloro-3-vinyl quinolines into the corresponding 3-vinyl quinoline-2(1H)-thiones (Lalitha et al, 2004)

3.5.1 SYNTHESIS OF 4-METHYL-3-VINYL QUINOLINE-2(1H)-THIONE 

A mixture of 2-chloro-4- methyl -3-vinyl quinolines (1.02g, 0.005mole), thiourea (0.53g, 0.007mole) and anhydrous ethanol (50ml) were heated on a steam bath for 3h. and was cooled and filtered. The thiouronium salt that precipitated was collected and washed with little ethanol and then digested with 10% aqueous sodium hydroxide (15ml) on a steam bath for 30min.The thione was recovered from the alkaline extract by acidification, as yellow powder. It was purified by repeatedly heating with dry chloroform. The yellow residue that remained after filtering of the chloroform was pure.The residue after evaporation of the alcoholic filtrate (from which the thiouronium salt was separated) was digested with 10% aqueous sodium hydroxide on a steam bath for 30min and acidified after cooling. The product was collected, dried and purified to give a further crop of the thione. 

  3.5.2 SYNTHESIS OF 4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE 

A mixture of 2-chloro-4- phenyl -3-vinyl quinolines (1.33g, 0.005mole), thiourea (0.53g, 0.007mole) and anhydrous ethanol (50ml) were heated on a steam bath for 3h. and was cooled and filtered. The thiouronium salt that precipitated was collected and washed with little ethanol and then digested with 10% aqueous sodium hydroxide (15ml) on a steam bath for 30min.The thione was recovered from the alkaline extract by acidification, as yellow powder. It was purified by repeatedly heating with dry chloroform. The yellow residue that remained after filtering of the chloroform was pure.

The residue after evaporation of the alcoholic filtrate (from which the thiouronium salt was separated) was digested with 10% aqueous sodium hydroxide on a steam bath for 30min and acidified after cooling. The product was collected, dried and purified to give a further crop of the thione. 

3.5.3 SYNTHESIS OF 6-CHLORO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE 

A mixture of 2,6-dichloro-4- phenyl -3-vinyl quinolines (1.5g, 0.005mole), thiourea (0.53g, 0.007mole) and anhydrous ethanol (50ml) were heated on a steam bath for 3h. and was cooled and filtered. The thiouronium salt that precipitated was collected and washed with little ethanol and then digested with 10% aqueous sodium hydroxide (15ml) on a steam bath for 30min.The thione was recovered from the alkaline extract by acidification, as yellow powder. It was purified by repeatedly heating with dry chloroform. The yellow residue that remained after filtering of the chloroform was pure.

The residue after evaporation of the alcoholic filtrate (from which the thiouronium salt was separated) was digested with 10% aqueous sodium hydroxide on a steam bath for 30min and acidified after cooling. The product was collected, dried and purified to give a further crop of the thione. 

3.5.4 SYNTHESIS OF 6-NITRO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE 

A mixture of 6-Nitro-2-chloro-4- phenyl -3-vinyl quinolines (1.5g, 0.005mole), thiourea (0.53g, 0.007mole) and anhydrous ethanol (50ml) were heated on a steam bath for 3h. and was cooled and filtered. The thiouronium salt that precipitated was collected and washed with little ethanol and then digested with 10% aqueous sodium hydroxide (15ml) on a steam bath for 30min.The thione was recovered from the alkaline extract by acidification, as yellow powder. It was purified by repeatedly heating with dry chloroform. The yellow residue that remained after filtering of the chloroform was pure.

The residue after evaporation of the alcoholic filtrate (from which the thiouronium salt was separated) was digested with 10% aqueous sodium hydroxide on a steam bath for 30min and acidified after cooling. The product was collected, dried and purified to give a further crop of the thione. 

SCHEME 4

Synthesis of 3- vinyl quinoline-2 (1H) – one
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Synthesis of 2-Chloro-3-vinyl quinolines from 3- vinyl quinoline-2 (1H) – one
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Conversion 2-Chloro-3-vinyl quinolines into the corresponding 3-vinyl quinoline-2 (1H) – thione
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3.6 CONVENTIONAL METHOD OF PREPARING THIONES FROM THE QUINOLONES using lawesson’s reagent
3.6.1 SYNTHESIS OF 4-METHYL-3-VINYL QUINOLINE-2(1H)-THIONE


A mixture of 4-Methyl-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (1 ml) was refluxed for about 3 hours. The mixture was cooled, poured into crushed ice and the resulting solid was then separated by column chromatography (alumina) to get the crude product. (Scheme 5). 

SCHEME 5
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3.6.2 SYNTHESIS OF 4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE


A mixture of 4-Phenyl-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (3 ml) was heated at reflux temperature for about 5.30 h. The mixture was cooled, poured into crushed ice and the resulting solid was then separated by column chromatography (alumina) to get the crude product. (Scheme 6). 

SCHEME 6
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3.6.3 SYNTHESIS OF 6-CHLORO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (5 ml) was heated at reflux temperature for about 6 h. The mixture was cooled, poured into crushed ice and the resulting solid was then separated by column chromatography to get the crude product (Scheme 7).

SCHEME 7
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3.6.4 SYNTHESIS OF 6-NITRO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (3 ml) was heated at reflux temperature for about 15h. The mixture was cooled, poured into crushed ice and the resulting solid was then separated by column chromatography (alumina) to get the crude product. (Scheme 8).

SCHEME 8
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3.6.5 SYNTHESIS OF 4-CARBOXY-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Carboxy-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (2 ml) was heated at reflux temperature for about 6h. The mixture was cooled, poured into crushed ice and the resulting solid was then separated by column chromatography (alumina) to get the crude product. (Scheme 9).

SCHEME 9
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3.7 MICROWAVE ASSISTED SYNTHESIS OF THIONES WITH THF AS SOLVENT (SOLVENT-LESS REACTIONS)

3.7.1 SYNTHESIS OF 4-METHYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Methyl-3-vinyl quinoline-2(1H) one(1 mole) and Lawesson’s reagent (1mole) in THF (1 ml) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product. 

3.7.2 SYNTHESIS OF 4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Phenyl-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (0.6 ml) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product.

3.7.3 SYNTHESIS OF 6-CHLORO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H)one (1mole) and  Lawesson’s reagent (0.5 mole) in THF (1.2 ml) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product.

3.7.4 SYNTHESIS OF 6-NITRO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one (1 mole) and  Lawesson’s reagent (0.5 mole) in THF (1.5 ml) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product. 

3.7.5 SYNTHESIS OF 4-CARBOXY-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Carboxy-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) in THF (2 ml) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product.

3.8 MICROWAVE ASSISTED SYNTHESIS OF THIONES (SOLVENT-FREE REACTIONS)

3.8.1 SYNTHESIS OF 4-METHYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Methyl-3-vinyl quinoline-2(1H) one (1 mole) and  Lawesson’s reagent (1mole) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product. 

3.8.2 SYNTHESIS OF 4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Phenyl-3-vinyl quinoline-2(1H) one (1 mole) and  Lawesson’s reagent (0.5 mole) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product. 

3.8.3 SYNTHESIS OF 6-CHLORO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H)one (1 mole) and Lawesson’s reagent (0.5 mole) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product.

3.8.4 SYNTHESIS OF 6-NITRO-4-PHENYL-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product. 

3.8.5 SYNTHESIS OF 4-CARBOXY-3-VINYL QUINOLINE-2(1H)-THIONE

A mixture of 4-Carboxy-3-vinyl quinoline-2(1H) one (1 mole) and Lawesson’s reagent (0.5 mole) was irradiated in the microwave oven. The completion of the reaction was monitored using TLC after which the reaction mixture was poured into water and mascerated. The solid that precipitated was separated by column chromatography (alumina) to get the crude product.

The yield and the time of reaction have been tabulated under Results and Discussion.

3.9 CHARACTERIZATION OF THE COMPOUNDS

The synthesized compounds were identified by thin layer chromatographic technique and by recording IR spectra. 

Fluorescence analysis of the compounds showed that 4-phenyl 3-vinyl quinoline-2 (1H) one showed an intense blue fluorescence at the base, 2-chloro-4-phenyl-3- vinylquinolines a round spot near solvent front and 4-phenyl-3-vinyl quinoline-2 (1H) - thiones a visible yellow spot and pale orange fluorescence of medium Rf. The solvent system used was chloroform with one drop ethanol for developing the TLC plates.

3.10 COMPARISON OF THE YIELDS

The improvement in the yield of synthesis of thione compounds of various quinolones under conventional method (refluxing), microwave irradiation using THF as solvent and microwave irradiation under solvent-free conditions have been compared. The time of synthesis of various thiones by conventional method (refluxing), microwave irradiation using THF as solvent and microwave irradiation under solvent-free conditions has also been evaluated.

3.11 THEORETICAL METHOD OF PREDICTION OF ACTIVITY OF QUINOLONE AND THIONE COMPOUNDS USING COMPUTER SOFTWARE

3.11.1 CALCULATION OF LIPOPHILICITY USING ADME BOXES

Lipophilicity represents the affinity of a molecule or a moiety for a lipophilic environment. It is commonly measured by its distribution behaviour in a biphasic system, either liquid-liquid (e.g., partition coefficient in octan-1-ol/water) or solid/liquid (retention on reversed-phase high performance liquid chromatography (RP-HPLC) or thin-layer chromatography (TLC) system. Log P was calculated for the 50 compounds using the software ADME boxes version 4.0 after creating the ‘mol files’ for the compounds. 

3.11.2 PREDICTION OF ACTIVITY OF COMPOUNDS USING PASS (Predicting activity Spectra for Substances)

PASS helps in evaluating the contribution of each atom of the structure to the estimation of biological activity. The computer program PASS predicts the biological activity spectrum for the compound on the basis of its structural formula. A ‘mol file’ for 50 compounds was created using the chemical editor ISIS/Draw 2.5.


Using this mol file, the mechanism, toxicity and metabolism of a particular compound was predicted.





4. RESULTS AND DISCUSSION

The results of the present study on “Use of Lawesson’s reagent in the facile synthesis of few thiones and theoretical prediction of activity of few nitrogen heterocycles” have been discussed under the following headings.

4.1 PAST Work ON THE SYNTHESIS OF THIONES USING LAWESSON’S REAGENT WITH thf AS SOLVENT


The collection of review reveals that though the thiones are synthesized using thionating agents like P4S10 it is claimed that LR has advantages over P4S10 in terms of requirements for excess P4S10, longer reaction time (Ozturk et al, 2007). Also it reveals that THF has been used only in a very few reactions (Marchand and Morel, 1996); (Bonini et al, 1999) ;( Read et al, 2004).

4.2 CONVENTIONAL METHOD OF SYNTHESIS


The conversion of carbonyl moiety to thiocarbonyl moiety has been carried out by conventional refluxing method wherein convection helps in distributing the reactants and temperature throughout the reaction vessel homogenously. The time and yield of synthesis of various thione compounds are given in the table (Table 1). The IR spectra of the synthesized thiones are given from the Figure 1 to 5. The products formed in the reaction of vinyl quinolones and LR namely thiones, have been previously synthesized in our laboratory by earlier procedure.The authentic samples of the same were used in the present  study for product confirmation through Co-IR, comparison of melting point and comparison of TLC of both samples.
Lalitha et al, 2004 have synthesized thiones via microwave irradiation, the results of which are tabulated in Table 1a for comparison. It is quite fascinating to understand the good yield of 6-Nitro-4-phenyl-3-vinyl quinoline-2(1H)thione (~59%) by the present synthesis using LR than the previously reported procedure which involves conversion of >C=O of quinolones to >C-Cl and finally >C=S. The authors have reported the decrease in the yield comparatively, with –NO2 and have attributed to its electron withdrawing nature.

In the present work, good yield was noted with -nitro substituent. Though the yields are poor in conventional methods, the ease of reaction work up, drastic reduction in reaction time and less use of solvents makes the method convenient one. Also it is a facile one-pot synthesis.

Romero et al, 2007 have accomplished the synthesis of (1’S)-1-(1’-phenylethyl)-5,6-dihydropyridin-2(1H)-thione  either in toluene or benzene. The reaction in toluene afforded (1’-S)-1-(1’-phenylethyl)-5,6-dihydropyridin-2(1H)-thione  in 56%, while in benzene this compound was obtained in 45% yield when  the reaction mixture was refluxed for 120 h.

Concurrent to these data, it is obvious that conventional method has some disadvantages like lower yield of products and higher reaction time. Based on a recent study combining the advantages of LR and microwave-assisted synthesis, the current work deals with a simple and useful microwave procedure for the preparation of thiones.

4.3 MICROWAVE ASSISTED SYNTHESIS OF THIONES WITH THF AS SOLVENT


Synthesis of the thione compounds through conventional method requires the use of dry aromatic hydrocarbon solvents, lengthy reaction times, harsh reaction conditions, and also have limitations for their applications, hence we focused on microwave-assisted synthesis. Microwave irradiation has been proven to provide significant rate enhancement in many reactions. Transformations of this kind require only catalytic amounts of reagent, and may also circumvent or limit the formation of side-products and the activation of the reactants do not alter the molecular structure of the compound, hence a higher product yield can frequently be observed. The time of synthesis and the yield is tabulated in Table 2. A drastic improvement in yield and reduction is noted from the results.

The formation of thiones in solvent-less conditions is less time consuming because, when the reaction is carried out in a small amount of THF, dissociation of LR into dithiophosphine is favoured which could explain the short time reactions and the high yield of the product.

The reaction of 4-Methyl-3-vinyl quinoline-2(1H) one with LR in THF requires only 12min35sec to give 89 % yield whereas under the conventional conditions it takes about 3h to give   48%yield. 4-Phenyl-3-vinyl quinoline-2(1H) one with Lawesson’s reagent in THF gives 88% yield in 30min under microwave irradiation whereas it requires about 5h 30 min to give 54%yield.

Since thionation has been described as a polar transition-state reaction, it is supposed to be accelerated under microwave irradiation (Valette et al, 2005). That could explain the significant rate enhancement observed in the strategy we have developed. 
4.4 MICROWAVE ASSISTED SYNTHESIS OF THIONES (SOLVENT-FREE REACTIONS)

The experiment was run by direct exposure of the reaction mixture to microwave irradiation, under solvent-free conditions. Solvent-free conditions provide the opportunity to perform the reaction in an open vessel, which prevents the risk of high pressure development in reaction apparatus. 
The application of microwave irradiation under solvent-free conditions enables organic reaction to occur expeditiously at ambient pressure. A comparison of Table 1 and Table 4 shows the increase in the yield of product and decrease in the reaction rate when the reaction was carried out in solvent-free conditions.

This ecofriendly, solvent-free microwave approach opens up numerous possibilities for conducting rapid organic synthesis and functional group transformations more efficiently.

Additionally, there are distinct advantages of these solvent-free protocols since they provide reduction or elimination of solvents thereby preventing pollution in organic synthesis “at source”.

The yield and time of the product formation of thiones in solvent-free conditions was found to be comparable to that of microwave-assisted reactions using of THF as solvent.

4.4.1 MECHANISM OF FORMATION OF THIONES FOR QUINOLINE-2-ONES USING LAWESSON’S REAGENT

Having seen the appreciable applicability of LR in the facile one-pot synthesis of thiones via quinoline-2-ones, it was felt essential to propose a most probable mechanism for the formation of thiones. The scheme 8 gives the proposed mechanism.

SCHEME 8

MECHANISM OF FORMATON OF THIONES FROM

QUINOLINE-2-ONES USING LR
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TABLE 1

YIELD AND TIME OF SYNTHESIS OF THIONES IN CONVENTIONAL METHOD

	Product Name
	Time ( hours)


Product            Product

Formation      Completion
	Yield (%)

	4-Methyl-3-vinyl quinoline-2(1H)thione


	1
	3
	48

	4-phenyl-3-vinyl quinoline-2(1H)thione


	2
	5.30
	54

	6-Chloro-4-phenyl-3-vinyl quinoline-2(1H)thione


	1
	6
	57

	6-Nitro-4-phenyl-3-vinyl quinoline-2(1H)thione


	3
	15
	59

	4-Carboxy-3-vinyl quinoline-2(1H)thione
	4
	10.30
	26


TABLE 1a (Lalitha et al, 2004)

SYNTHESIS OF THIONES UNDER MICROWAVE IRRADIATION 

	Compound
	Time (min)
	Yield (%)

	4-Methyl-3-vinyl quinoline-2(1H) one
	3


	88.0

	4-Phenyl-3-vinyl quinoline-2(1H) one
	             4-5
	86.8



	6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one
	6
	95.0

	6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one
	8
	88.0




TABLE 2

SYNTHESIS OF THIONES UNDER MICROWAVE IRRADIATION WITH THF AS SOLVENT

	Compound
	Time (min)
	Yield (%)

	
	Product

Formation
	Product

Completion
	

	4-Methyl-3-vinyl quinoline-2(1H) one
	2.30
	12.35
	89

	4-Phenyl-3-vinyl quinoline-2(1H) one
	17
	30
	88

	6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one
	13
	31
	92

	6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one
	10
	23
	85

	4-Carboxy-3-vinyl quinoline-2(1H) one
	10
	15
	87


TABLE 3

SYNTHESIS OF THIONES UNDER MICROWAVE IRRADIATION - SOLVENT FREE CONDITION

	Compound
	Time (min)
	Yield (%)

	
	Product

Formation
	Product

Completion
	

	4-Methyl-3-vinyl quinoline-2(1H) one
	8
	13
	84

	4-Phenyl-3-vinyl quinoline-2(1H) one
	9
	24
	80

	6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one
	14
	20
	90

	6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one
	15
	32
	81

	4-Carboxy-3-vinyl quinoline-2(1H) one
	9
	20
	75


TABLE 4

TIME OF FORMATION OF THIONES

	Compound
	Conventional  

       (h)
	Microwave Oven

             (min)

	
	
	Solvent-less


	Solvent –free



	4-Methyl-3-vinyl quinoline-2(1H) one
	3
	12.35
	13

	4-Phenyl-3-vinyl quinoline-2(1H) one
	5.30
	30
	24

	6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one
	6
	31
	20

	6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one
	15
	23
	32

	4-Carboxy-3-vinyl quinoline-2(1H) one
	10.30
	15
	20


TABLE 5

YIELD OF FORMATION OF THIONES

	Compound
	Conventional
	Microwave Oven

	
	
	Solvent-less
	Solvent –free

	4-Methyl-3-vinyl quinoline-2(1H) one
	48
	89
	84

	4-Phenyl-3-vinyl quinoline-2(1H) one
	54
	88
	80

	6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one
	47
	92
	90

	6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one
	59
	85
	81

	4-Carboxy-3-vinyl quinoline-2(1H) one
	26
	87
	75


TABLE 6

VALUES OF BANDS OF ABSORPTION IN IR REGION FOR THE THIONES

	Compound
	Specific Type of Bond
	IR Spectral Values (cm-1)

	4-Methyl-3-vinyl quinoline-2(1H) one
	Thiocarbonyl  Vinyl
	1174.63

918

	4-Phenyl-3-vinyl quinoline-2(1H) one
	Thiocarbonyl  Vinyl
	1176.22

918.89

	6-Chloro- 4-phenyl-3-vinyl quinoline-2(1H) one
	Thiocarbonyl  Vinyl
	1174.55

921.36

	6-Nitro- 4-phenyl-3-vinyl quinoline-2(1H) one
	Thiocarbonyl  Vinyl
	1176.11

922.64

	4-Carboxy-3-vinyl quinoline-2(1H) one
	Thiocarbonyl  Vinyl
	1174.79

922.83


TABLE 7
MELTING POINT OF THE THIONECOMPOUNDS (Lalitha et al, 2004)

	Compound
	Melting Point(◦C)

	4-Methyl-3-vinyl quinoline-2(1H)thione
	168-172°C

	4-phenyl-3-vinyl quinoline-2(1H)thione
	189-190 °C

	6-Chloro-4-phenyl-3-vinyl quinoline-2(1H)thione
	150-152 °C

	6-Nitro-4-phenyl-3-vinylquinoline-2(1H)thione
	190-196°C


4.5 CHARACTERIZATION OF THE COMPOUNDS 

Analytical and spectral data confirms the structure of the products of thione compounds. The IR spectra recorded for thione compounds were shown from Figure 1 to Figure 5.

The melting point recorded for the thiones were found to coincide with the literature values which are listed in Table 7.

The main transformation taking place in the formation of thiones is the conversion of –oxo moiety to –thio moiety. Hence one could anticipate the absence of >=O band at 1650 to 1250 cm-1   in IR spectra for the product and presence of >=S in 1170 cm-1   region.


As anticipated, the IR spectra figure 3 to 8 showed the absence of > C=O band and a band at 1170 cm-1   characteristic of >C=S. Further confirmation was made through comparison of melting point with literal values.


The additional bands at 445,529 and 655cm-1 correspond to O=P which might due be to LR as impurity in the product.

4.6 THEORETICAL PREDICTION OF COMPOUNDS USING COMPUTER SOFTWARES

4.6.1 DETERMNATION OF LIPOPHILICITY USING ADME BOXES VERSION 
Log P is part of the 'rule-of-5' parameters that are widely applied in drug discovery to understand the absorption and permeability of compounds. In environmental science, log P is used to predict the accumulation of chemicals in aquatic organisms and their adsorption in soil or sediment. Agrochemical scientists use this parameter to direct research in the discovery of new/improved insecticides, herbicides, and fertilizers.
Log P was calculated using ADME boxes version 4.0 and the results are given in Table 8. 

TABLE 8
PREDICTION OF LIPOPHILICITY USING ADME boxes
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	S.No
	Structural Formula
	LogP values from boxes

	1. 
	R-O, R1-CH=CH2, R2- C6H5, R3-H, R4-C6H5, R5-H, R6-H
	5.39(>5)


	2. 
	R- O,R1-CH=CH2, R2- H, R3-CH3, R4-Br, R5-C6H5, R6-H
	5.13(>5)

	3. 
	R- O,R1-CH=CH2, R2- H, R3-H, R4-CH=CH2, R5-C6H10, R6-H
	4.96


	4. 
	R- O,R1-CH=CH2, R2- H, R3-CH3, R4-C6H5, R5-CH3, R6-H
	4.56


	5. 
	R- O,R1-CH=CH2, R2- CH3, R3-C6H5, R4-H, R5-H, R6-CH3
	4.53


	6. 
	R- O,R1-CH=CH2, R2- C10H12NH3 R3-H, R4-H, R5-H, R6-H
	4.37

	7. 
	R- O,R1-CH=CH2, R2- H, R3-CH3, R4-H, R5-C6H5, R6-Cl
	4.31

	8. 
	R- O,R1-CH=CH2, R2- C6H14, R3-H, R4-H, R5-H, R6-H
	4.27


	9. 
	R- S,R1-CH=CH2, R2- H, R3-H, R4-C6H5, R5-CH3, R6-H
	4.14


	10. 
	R- O,R1-CH=CH2, R2- CH=CH2, R3-CH3, R4-Cl, R5-H, R6-H
	3.92


	11. 
	R- O,R1-CH=CH2, R2- C5H12, R3-H, R4-H, R5-H, R6-H
	3.88

	12. 
	R- O,R1-CH=CH2, R2- H, R3-CH3, R4-H, R5- CH=CH2, R6- CH=CH2 
	3.75

	13. 
	R- O,R1-CH=CH2, R2- C9H7N, R3-H, R4-H, R5-H, R6-H
	3.58


	14. 
	R- O,R1-CH=CH2, R2- H, R3-H, R4-H, R5-H, R6-COC6H5
	3.53


	15. 
	R-O, R1-H, R2-H, R3-H, R4-C6H5, R5-CH3, R6-H
	3.51


	16. 
	R- S,R1-, R2- H, R3-H, R4- CH=CH2, R5-H, R6-CHO
	3.29

	17. 
	R- O,R1-CH=CH2, R2- CH3, R3-H, R4-CH3, R5-CH3, R6-H
	3.25


	18. 
	R- O,R1-CH=CH2, R2- H, R3-H, R4- CH=CH2, R5-F, R6-H
	3.13


	19. 
	R- O,R1-CH=CH2, R2- C4H5N, R3-H, R4-H, R5-H, R6-H
	3.12


	20. 
	R- S,R1-CH=CH2, R2- H, R3-H, R4- CH3, R5-H, R6-CHO
	3.04

	21. 
	R- O,R1-CH=CH2, R2- C9H7N, R3-H, R4-H, R5-H, R6-H
	3.02


	22. 
	R- O,R1-CH=CH2, R2- C6H11N, R3-H, R4-CH3, R5-H, R6-H
	2.98


	23. 
	R-O,R1-CH=CH2,R2- H,R3-H,R4-H,R5-CH3,R6-CH3
	2.87

	24. 
	R- O,R1-CH=CH2, R2- C4H4N2, R3-H, R4-H, R5-Br, R6-H
	2.73


	25. 
	R- O,R1-CH=CH2, R2- C5H5NO, R3-H, R4-H, R5-H, R6-H
	2.64


	26. 
	R-O, R1- CH3, R2- H, R3- H, R4- H, R5- CH3, R6- CH3
	2.62

	27. 
	R- O,R1-CH=CH2, R2- C6H5, R3-H, R4-H, R5-H, R6-C5H5N
	2.60


	28. 
	R- O,R1-CH=CH2, R2- COS, R3-H, R4-H, R5-H, R6-H
	2.48


	29. 
	R- S,R1-CH=CH2, R2- H, R3-H, R4- CHO, R5-H, R6- H
	2.45

	30. 
	R- S,R1-CH=CH2, R2- H, R3-H, R4-H, R5-CH3, R6-H
	2.45

	31. 
	R- O,R1-CH=CH2, R2- C5H5N, R3-H, R4-H, R5-H, R6-H
	2.33


	32. 
	R-O, R1-CH=CH2, R2- C6H5, R3-C02, R4-H, R5-H, R6-H
	2.26


	33. 
	R- O,R1-CH=CH2, R2- H, R3-H, R4-H, R5-H, R6-COCH3
	2.25


	34. 
	R- O,R1-CH=CH2, R2- C4H9N, R3-H, R4-H, R5-H, R6-H
	2.18


	35. 
	R-O, R1-CH=CH2, R2-CH2CH=CH2, R3-CH3CH=CH2, R4-H, R5-H, R6-H
	2.17


	36. 
	R- O,R1-CH=CH2, R2- CH3, R3-H, R4-H, R5-H, R6-CH2OCHO
	1.94

	37. 
	R-O, R1-CH=CH2, R2- H, R3-CHO, R4-H, R5-H, R6-H
	1.86


	38. 
	R-O, R1-H, R2- H, R3-H, R4-H, R5-CH3, R6-H
	1.83


	39. 
	R-O, R1-CH=CH2, R2- CH=CH2, R3-H, R4-H, R5-H, R6-H
	1.69

	40. 
	R- O,R1-CH=CH2, R2- C5H4N4, R3-H, R4-H, R5-H, R6-H
	1.68


	41. 
	R- O,R1-CH=CH2, R2- COCH2CH3, R3-H, R4-H, R5-H, R6-H
	1.63


	42. 
	R- O,R1-CH=CH2, R2- C4H4N2, R3-H, R4-H, R5-H, R6-H
	1.51


	43. 
	R- O,R1-CH=CH2, R2- NCH2CHO, R3-H, R4-H, R5-H, R6-H
	1.33


	44. 
	R- S,R1-CH=CH2, R2- H, R3-H, R4-=O, R5-H, R6-CH3
	1.15


	45. 
	R-O,R1-CH=CH2, R2- C6H5, R3-H, R4-N, R5-H, R6-H
	1.08

	46. 
	R- O,R1-CH=CH2, R2- COCHO, R3-H, R4-H, R5-H, R6-H
	1.05


	47. 
	R- S,R1-CH=CH2, R2- H, R3-CH3, R4-=S, R5- H, R6-CH3
	1.00


	48. 
	R- O,R1-CH=CH2, R2- CONCH3, R3-H, R4-H, R5-H, R6-H
	0.97


	49. 
	R- O,R1-CH=CH2, R2- H, R3-H, R4-H, R5-H, R6-COBr
	0.57


	50. 
	R- O,R1-CH=CH2, R2- C4H3N3, R3-H, R4-H, R5-H, R6-H
	0.57



According to the rule of 5, compounds with log P <5 have drug-likeliness. In the 50 compounds analyzed for the lipophilicty, it was noted that 2 compounds have a value >5 while all the other compounds were with log P <5. An analysis of the structure of the compounds showed that most of the compounds whose log P value is between 4 and 5 possess a phenyl moiety.

According to Lipinski’s rule of five, for a compound to be administered orally, it should have a log P value <5.

A highly lipophilic compound will have low aqueous solubility comparing to bioavailability. From the values given in Table 8, 25 compounds have log P value around 3.0 which is ideal for oral administration.

According to Brigg’s rule of three, a compound can be used as an agrochemical if it possesses a log P value <3. 30 compounds listed in the Table 8 are suitable for use as an agrochemical.

4.6.2 DETERMINATION OF ACTIVITY USING PASS (Predicting activity Spectra for Substances)


Biological Activity Spectrum (BAS) of a compound represents the complex of pharmacological effects, physiological & biochemical mechanisms of action, specific toxicity (mutagenicity, carcinogenicity, teratogenicity & embryotoxicity) which can be revealed in compound's interaction with biological system. Biological Activity Spectrum describes the intrinsic properties of the compounds depending on the structural particularities.

activities along with effects, mechanisms and toxicity for few nitrogen heterocycles were predicted using PASS software and the results were listed in Table 9.
TABLE 9

PREDICTION OF ACTIVITY USING PASS

	S.No
	Compound
	Activities

	1
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	27 Substructure descriptors; 0 new. 

10 Possible activities at Pa > 70% 

GENERAL

0,860   0,001    CYP2F1 substrate 

0,731   0,014    Antineoplastic 

0,718   0,009    CYP2C9 substrate

 0,781   0,077    (-)-(4S)-limonene synthase inhibitor 

EFFECTS

0,731   0,014     Antineoplastic 

0,340   0,023      Vasopressor 

 MECHANISMS

0,538   0,043      Vasodilator, peripheral 

0,566   0,043       Neuroprotector 

0,318   0,210       Kinase inhibitor 

TOXICITY

0,892   0,026        Hematotoxic 



	2
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	35 Substructure descriptors; 0 new

188 Possible activities at Pa > Pi

GENERAL 

0,243   0,018    Thrombolytic 

0,277   0,053    Carcinogenic

0,380   0,162    Ionotropic 

0,267   0,086    Carcinogenic 

0,324   0,176    Teratogen 

0,179   0,162    Hypnotic 

EFFECTS

0,622   0,163    Myocardial ischemia treatment 

0,234   0,128    Growth factor agonist 

0,272   0,010    Tyrosine kinase inhibitor

 0,181   0,164   Sodium channel blocker 

0,420   0,315    Nerve growth factor agonist 

MECHANISMS

0,377   0,023    Endothelial growth factor antagonist 

0,529   0,111    Neurotrophic factor enhancer 

TOXICITY

0,638   0,103    Hematotoxic 

0,283   0,160    Embryotoxic 



	3
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	32 Substructure descriptors; 0 new.
193 Possible activities at Pa > Pi 

GENERAL 

0,456   0,086    Ionotropic 

0,260   0,058    Carcinogenic

0,239   0,060    Prostate disorders treatment 

0,341   0,170    Neurotransmitter uptake inhibitor 

0,258   0,092    Cancer procoagulant inhibitor 

0,258   0,093    Plasminogen activator inhibitor 

0,366   0,213    Insulin promoter 

0,331   0,224    Urease inhibitor 

EFFECTS

0,294   0,008    Tyrosine kinase inhibitor 

0,384   0,137    Gynecological disorders treatment 

0,298   0,059    Growth hormone agonist 

0,361   0,131    Pulmonary hypertension treatment 

0,383   0,153    Menopausal disorders treatment 

0,299   0,087    Plasmin inhibitor

0,181   0,108    Calcium channel antagonist 

0,330   0,032    Calcium channel agonist 

0,231   0,184    Skeletal muscle relaxant 

MECHANISMS

0,413   0,112    Ovulation inhibitor 

0,452   0,204    Oxidoreductase inhibitor 

0,299   0,087     Plasmin inhibitor 

0,304   0,194     Microtubule formation stimulant 
TOXICITY

0,714   0,070      Hematotoxic 

	4
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	32 Substructure descriptors; 0 new. 

204 Possible activities at Pa > Pi 

GENERAL 

0,594   0,072    Oxidoreductase inhibitor 

0,431   0,108    Ionotropic 

0,413   0,033    Carcinogenic 

0,407   0,041    Glycine receptor antagonist 

0,305   0,006    Photosensitizer 

0,337   0,037    Growth hormone agonist 

0,279   0,035    Mutagenic 

0,458   0,273    Nerve growth factor agonist 

0,307   0,190    Teratogen 

0,219   0,118    Ulcerogenic 

0,213   0,108    Sodium channel blocker 

EFFECTS

0,308   0,008   Tyrosine kinase inhibitor 

0,458   0,273    Nerve growth factor agonist 

0,132   0,127    Melatonin antagonist 

0,347   0,034    Endothelial growth factor antagonist 

MECHANISMS

0,384   0,189    Neurotrophic factor 

0,458   0,273    Nerve growth factor agonist 

0,256   0,094    Cancer procoagulant inhibitor

0,271   0,270    Cytochrome P450 inhibitor 

TOXICITY

0,845   0,037    Hematotoxic 

0,226   0,214    Embryotoxic 

	5
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	31 Substructure descriptors; 0 new. 

205 Possible activities at Pa > Pi 

GENERAL 

0,617   0,047    Teratogen

 0,507   0,049    Immunosuppressant 

0,508   0,097    General pump inhibitor 

0,401   0,036    Carcinogenic 

0,397   0,142    Ionotropic 

0,260   0,056    Skin irritation

0,210   0,049    Mutagenic

0,155   0,125    Protein kinase inhibitor 

EFFECTS

0,253   0,067    Sodium channel blocker 

0,191   0,122    Chloride channel agonist 

0,278   0,251     Nucleotide metabolism regulator 

0,317   0,171     Microtubule formation stimulant 

0,288   0,251     Cytokine modulator 

0,498   0,120      Lipid metabolism regulator 

MECHANISMS

0,273   0,267    Cytochrome P450 inhibitor 

0,507   0,049     Immunosuppressant 

0,511   0,063     HDL-cholesterol increasing 

0,353   0,030    Growth hormone agonist 

0,503   0,139     Neurotrophic factor enhancer 

0,508   0,097     General pump inhibitor 

0,317   0,171     Microtubule formation stimulant 

0,250   0,130     Lipid peroxidase inhibitor 

TOXICITY

0,522   0,062    Toxic 

0,485   0,054    Embryotoxic 

0,982   0,003    Hematotoxic 

0,133   0,106     Cytotoxic 



	6
	
[image: image43.wmf]4-Indol-1-yl-3-vinyl-1H-quinolin-2-

one



[image: image44.wmf]N

O

N


	33 Substructure descriptors; 1 new. 

350 Possible activities at Pa > Pi 

GENERAL

0,533   0,038    Bilirubin oxidase inhibitor 

0,506   0,082    Vasodilator

0,452   0,033    Skeletal muscle relaxant 

0,285   0,016    Chloride channel agonist 

0,274   0,007    Photosensitizer 

0,294   0,027    Cyclic AMP modulator 

0,394   0,192    Follicle-stimulating hormone agonist 

0,287   0,090    Endothelial growth factor antagonist 

EFFECTS

0,285   0,016    Chloride channel agonist 

0,271   0,028     Protein kinase inhibitor 

0,317   0,095     DNA synthesis inhibitor 

0,202   0,119     Ribonuclease inhibitor 

0,160   0,025     Tyrosine kinase inhibitor 

0,139   0,023     Potassium channel activator 

MECHANISMS

0,494   0,043     Kinase inhibitor 

0,294   0,027     Cyclic AMP modulator 

0,233   0,107     Gastrin inhibitor 

 TOXICITY

0,586   0,136    Hematotoxic 

	7
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	34 Substructure descriptors; 0 new. 

195 Possible activities at Pa > Pi

GENERAL 

0,550   0,034    Bilirubin oxidase inhibitor 

0,427   0,033    Carcinogenic

0,408   0,029    Skin irritation

0,281   0,007    Photosensitizer 

0,382   0,140    Teratogen 

0,400   0,160    Neurotrophic factor 

EFFECTS

0,220   0,015    Tyrosine kinase inhibitor 

0,305   0,177    Free radical scavenger 

0,237   0,081    Sodium channel blocker 

0,273   0,209    Cholesterol synthesis inhibitor

0,189   0,128    Chloride channel agonist 

MECHANISMS

0,377   0,191     HDL-cholesterol increasing 

0,248   0,105     Cancer procoagulant inhibitor 

TOXICITY

0,339   0,175    Toxic 
0,811   0,044    Hematotoxic 
0,387   0,089    Embryotoxic 



	8
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	32 Substructure descriptors; 0 new.
254 Possible activities at Pa > Pi 

GENERAL

0,598   0,019    Sigma receptor agonist 

0,493   0,091    Vasodilator

0,451   0,080    Ovulation inhibitor 

0,436   0,099    Neurotrophic factor 

0,365   0,026    Growth hormone agonist 

0,371   0,057    Antismoking 

0,279   0,127    Skeletal muscle relaxant 

0,271   0,120    Carcinogenic

0,233   0,168    Muscle relaxant 
0,258   0,008    Photosensitizer 

EFFECTS

0,385   0,241      Membrane permeability inhibitor 

0,110   0,090       Liver fibrosis treatment 

0,178   0,102       Tubulin antagonist 

0,277   0,145       DNA synthesis inhibitor 

0,368   0,148       Prostate cancer treatment 

0,221   0,171       Calcium channel agonist 

0,215   0,070       Vasopressor 

MECHANISMS

0,335   0,154     Cognition disorders treatment 

0,368   0,148     Cytochrome P450 inhibitor 

0,531   0,019     Cognition disorders treatment 

0,463   0,267     Nerve growth factor agonist 

TOXICITY

0,794   0,048      Hematotoxic 

0,385   0,090       Antitoxic 



	9
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	26 Substructure descriptors; 0 new.
217 Possible activities at Pa > Pi 

GENERAL 

0,311   0,064    Carcinogenic 

0,237   0,045    Mutagenic 

0,363   0,163    Interferon agonist 

0,217   0,103    Sodium channel blocker 

0,316   0,208    Nucleotide metabolism regulator 

0,382   0,264    Neurotrophic factor enhancer 

0,169   0,053    Coagulant 

0,228   0,155    Calcium channel agonist 

0,319   0,257    Ionotropic 

EFFECTS

0,558   0,031      HDL-cholesterol increasing 

0,225   0,201      ATPase stimulant 

0,386   0,200       Follicle-   stimulating   hormone  agonist 

MECHANISMS

0,255   0,051     Platelet antagonist 

0,403   0,204     Lipid metabolism regulator 

0,316   0,208     Nucleotide metabolism regulator 

0,161   0,096     Insulin sensitizer 
TOXICITY

0,436   0,297      Hematotoxic 

0,265   0,236      Nephrotoxic 
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[image: image51.wmf]6-Chloro-5-methyl-3,4-divinyl-1H-qu

inolin-2-one
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	32 Substructure descriptors; 0 new. 

206 Possible activities at Pa > Pi 

GENERAL 

0,589   0,054    Teratogen 

0,380   0,067    Muscle relaxant 

0,264   0,008    Photosensitizer 

0,299   0,046    Skin irritation

0,334   0,178    Immunosuppressant 

0,282   0,124    Skeletal muscle relaxant 

0,348   0,209    Ionotropic 

0,382   0,337    Transplant rejection treatment 

EFFECTS

0,083   0,075    Tyrosine kinase inhibitor 

0,296   0,042    Sodium channel blocker 

0,452   0,204    Oxidoreductase inhibitor 

MECHANISMS

0,250   0,101    Cancer procoagulant inhibitor 

0,297   0,230    Cytochrome P450 inhibitor 
0,370   0,126    Kinase inhibitor 

0,204   0,137    Platelet antagonist 

TOXICITY

0,511   0,066     Toxic 

0,982   0,004     Hematotoxic 

0,566   0,033     Embryotoxic 
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[image: image53.wmf]4-Cyclopentyl-3-vinyl-1H-quinolin-2

-one
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	32 Substructure descriptors; 0 new. 

254 Possible activities at Pa > Pi 

GENERAL

0,493   0,091    Vasodilator

0,455   0,087    Ionotropic 

0,461   0,074    Acute neurologic disorders treatment 

0,365   0,026    Growth hormone agonist 

0,306   0,044    Carcinogenic

0,332   0,043    Endothelial growth factor antagonist 

0,371   0,057    Antismoking 

0,223   0,126    Carcinogenic 

0,200   0,100    Chloride channel agonist 

0,233   0,168    Muscle relaxant 

0,177   0,125    Prostate disorders treatment 

0,497   0,116    Follicle-stimulating hormone agonist 

EFFECTS

0,385   0,241    Membrane permeability inhibitor 

0,277   0,145    DNA synthesis inhibitor 

0,110   0,090    Liver fibrosis treatment 

0,516   0,058    Heart failure treatment 

0,221   0,171    Calcium channel agonist 

0,367   0,255     Rheumatoid arthritis treatment 

0,367   0,255     Autoimmune disorders treatment 

0,303   0,161     Multiple sclerosis treatment 

MECHANISMS

0,451   0,080    Ovulation inhibitor 

0,368   0,148    Cytochrome P450 inhibitor 

0,598   0,019     Sigma receptor agonist 

0,424   0,076     Kinase inhibitor 

0,358   0,155     Neurotransmitter uptake inhibitor 

0,367   0,165      Platelet adhesion inhibitor 

TOXICITY

0,794   0,048    Hematotoxic 

	12
	
[image: image55.wmf]5-Methyl-3,7-divinyl-1H-quinoline-2

-thione
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	29 Substructure descriptors; 0 new.
143 Possible activities at Pa > Pi 

GENERAL 

0,208   0,194        Carcinogenic

0,215   0,052         Mutagenic 

0,279   0,215         Teratogen 

0,309   0,044         Skin irritation

0,342   0,048         Eye irritation

0,355   0,310         Mucomembranous protector 

EFFECTS

0,231   0,222         Hypertensive

0,348   0,126         Microtubule formation stimulant 

0,273   0,079         Growth hormone agonist 

0,249   0,104         Cancer procoagulant inhibitor 

0,350   0,261         Lipid metabolism regulator 

0,386   0,059         Sigma receptor agonist 

0,360   0,227         Folliclestimulating hormone agonist 

MECHANISMS
0,348   0,126         Microtubule formation stimulant 

0,355   0,310         Mucomembranous protector 

0,371   0,151         Ovulation inhibitor 

 TOXICITY

0,810   0,044          Hematotoxic 
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[image: image57.wmf]4-Isoquinolin-1-yl-3-vinyl-1H-quino

lin-2-one
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	33 Substructure descriptors; 0 new. 

359 Possible activities at Pa > Pi 

GENERAL 

0,573   0,005    Protein kinase inhibitor 

0,579   0,065    Neurotrophic factor enhancer 

0,525   0,034    Kinase inhibitor 

0,494   0,090    Vasodilator

0,539   0,166    Nerve growth factor agonist 

0,379   0,059    Skeletal muscle relaxant 

0,329   0,039    Carcinogenic

EFFECTS

0,512   0,119      Transplant rejection treatment 

0,334   0,280      Lipid metabolism regulator 

0,348   0,065      Corneal wound healing stimulator 

0,227   0,158      Calcium channel agonist 

0,107   0,049      Potassium channel activator 

0,212   0,170      Respiratory analeptic 

MECHANISMS

0,573   0,005      Protein kinase inhibitor 

0,289   0,033      Signal transduction pathways inhibitor
0,457   0,148     Peroxidase inhibitor 

0,443   0,151      Follicle-stimulating hormone agonist 

0,334   0,217      Urease inhibitor 

0,156   0,102      Insulin sensitizer 

0,204   0,158      Gastrin inhibitor 



	14
	
[image: image59.wmf]8-Benzoyl-3-vinyl-1H-quinolin-2-one
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	30 Substructure descriptors; 0 new.
234 Possible activities at Pa > Pi 

GENERAL

0,662   0,013    Free radical scavenger 

0,680   0,036    Lipid metabolism regulator 

0,464   0,080    Ionotropic 

0,314   0,011    Chloride channel agonist 

0,306   0,033    Prostate disorders treatment 

0,238   0,035    Insulin sensitizer 

0,231   0,041    Hair growth stimulant 

0,303   0,193    Teratogen 

EFFECTS

0,231   0,014     Tyrosine kinase inhibitor 

0,680   0,036      Lipid metabolism regulator 

0,141   0,022      Potassium channel activator 

0,372   0,365      Nerve growth factor agonist 

0,306   0,033      Prostate disorders treatment 

MECHANISMS

0,484   0,086     HDL-cholesterol increasing 

0,504   0,138     Neurotrophic factor enhancer 

0,121   0,108      Microtubule formation inhibitor 

0,211   0,199      Calcium channel agonist 

 TOXICITY

0,720   0,068    Hematotoxic 
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[image: image61.wmf]7-Methyl-6-phenyl-1H-quinolin-2-one
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	26 Substructure descriptors; 

0 new. 9 Possible activities at Pa > 70% 

GENERAL

0,847   0,016    Arylalkyl acylamidase inhibitor 

0,852   0,049    Prolyl aminopeptidase inhibitor 

0,830   0,054    (-)-(4S)-limonene synthase inhibitor 

0,772   0,021    CYP2D16 substrate

0,722 0,014      (R)-Pantolactone dehydrogenase

                          (flavin) inhibittor 

0,718   0,023     Proteasome ATPase inhibitor

0,710 0,022       Pyruvate dehydrogenase(cytochrome)     inhibitor

0,710 0,022       Trans-2-enoyl-CoA reductase

                          (NAD+) inhibitor 

0,721   0,055    2-Haloacid dehalogenase

                          (configuration-inverting) inhibitor 
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[image: image63.wmf]2-Thioxo-3,6-divinyl-1,2-dihydro-qu

inoline-8-carbaldehyde
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	30 Substructure descriptors; 0 new.
179 Possible activities at Pa > Pi 

GENERAL 

0,370   0,048    Carcinogenic

0,412   0,036    Eye irritation

0,195   0,054    Mutagenic

EFFECTS

0,338   0,080    DNA synthesis inhibitor 

0,811   0,004    Respiratory  distress  treatment 

0,673   0,065    Sickle-cell anemia treatment 

MECHANISMS

0,343   0,023    Glycerol-2-phosphatase inhibitor 

0,426   0,114     Neurotrophic factor 

0,210   0,042     Iron antagonist 
TOXICITY

0,560   0,157     Hematotoxic 

	17
	
[image: image65.wmf]4,6,7-Trimethyl-3-vinyl-1H-quinolin

-2-one
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	28 Substructure descriptors; 0 new. 

248 Possible activities at Pa > Pi 

GENERAL

0,632   0,044    Teratogen 

0,521   0,044    Immunosuppressant 

0,481   0,063    Sulphur dioxygenase inhibitor 

0,514   0,106    Follicle-stimulating hormone agonist 

0,478   0,065    Vasodilator

0,426   0,113    Ionotropic 

0,342   0,036    Carcinogenic

0,346   0,047    Eye irritation

0,294   0,047    Skin irritation

0,395   0,169    Neurotrophic factor 

0,231   0,171    Muscle relaxant 

EFFECTS

0,092   0,078    Potassium channel activator 

0,116   0,044    Tyrosine kinase inhibitor 

0,521   0,044    Immunosuppressant 

0,349   0,299    General pump inhibitor 

0,324   0,160     Microtubule formation stimulant 

0,335   0,190    Nucleotide metabolism regulator 

0,202   0,106    Growth factor antagonist 

0,514   0,106    Follicle-stimulating hormone agonist 

0,092   0,078    Potassium channel activator 

0,433   0,302    Nerve growth factor agonist 

MECHANISMS

0,275   0,264     Cytochrome P450 inhibitor 

0,481   0,063     Sulphur dioxygenase inhibitor 

0,335   0,190     Nucleotide metabolism regulator 

0,256   0,125     Sigma receptor agonist 

0,433   0,302     Nerve growth factor agonist 

TOXICITY

0,498   0,071    Toxic 
0,986   0,003    Hematotoxic 
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[image: image67.wmf]7-Fluoro-3,6-divinyl-1H-quinolin-2-

one
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	28 Substructure descriptors; 0 new. 

175 Possible activities at Pa > Pi 

GENERAL 

0,292   0,063    Growth hormone agonist 

0,366   0,155    Urease inhibitor 

0,275   0,074     Cancer procoagulant inhibitor 

0,411   0,247     Oxidoreductase inhibitor 

0,292   0,063     Growth hormone agonist 

0,243   0,210     Plasmin inhibitor 

MECHANISMS

0,474   0,068    Acute neurologic disorders treatment 

0,272   0,269    Cytochrome P450 inhibitor 
TOXICITY

0,631   0,108    Hematotoxic 
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[image: image69.wmf]4-Pyrrol-1-yl-3-vinyl-1H-quinolin-2

-one
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	31 Substructure descriptors; 1 new.

418 Possible activities at Pa > Pi 

GENERAL

0,687   0,081    Cardioprotectant 

0,442   0,131    Vasodilator

0,344   0,036    Carcinogenic

0,423   0,115     Ionotropic 

0,344   0,034    Growth hormone agonist 

0,333   0,085    Muscle relaxant 

0,302   0,053    Cancer procoagulant inhibitor 

0,257   0,204    Hypocalcaemic 

EFFECTS

0,129   0,029    Potassium channel activator 

0,270   0,021    Chloride channel agonist 

0,162   0,115    Protein kinase inhibitor 

0,106   0,051    Tyrosine kinase inhibitor 

0,129   0,029    Potassium channel activator 

MECHANISMS

0,215   0,115     Platelet antagonist 

0,303   0,110     Antiulcerative 

0,407   0,041     Glycine receptor antagonist 

0,253   0,242     Cognition disorders treatment 

0,129   0,029      Potassium channel activator 

0,284   0,250     Cytochrome P450 inhibitor 

TOXICITY

0,661   0,092    Hematotoxic 
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[image: image71.wmf]6-Methyl-2-thioxo-3-vinyl-1,2-dihyd

ro-quinoline-8-carbaldehyde
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	33 Substructure descriptors; 0 new

185 Possible activities at Pa > Pi 

GENERAL

0,793   0,046    Phosphatase inhibitor

0,604   0,097    Sickle-cell anemia treatment 

0,493   0,074    Antianemic 

0,409   0,037    Carcinogenic

0,220   0,050    Mutagenic 

0,207   0,044    Iron antagonist 

0,228   0,129    Insecticide 

EFFECTS

0,604   0,097    Sickle-cell anemia treatment 

0,266   0,006    Elastase inhibitor 

0,215   0,182    HIV-1 reverse transcriptase inhibitor 

MECHANISMS

0,335   0,082    DNA synthesis inhibitor 

0,240   0,222     Plasmin inhibitor 
TOXICITY

0,542   0,173     Hematotoxic 
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[image: image73.wmf]3'-Vinyl-1'H-[1,4']biquinolinyl-2'-

one
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	40 Substructure descriptors; 4 new. 

203 Possible activities at Pa > Pi 

GENERAL

0,641   0,045    Nerve growth factor agonist 

0,497   0,023    Skeletal muscle relaxant 

0,467   0,057    Neurotrophic factor 

0,397   0,040    Carcinogenic

0,359   0,074    Muscle relaxant 

0,299   0,012    Biliverdin reductase inhibitor 

0,333   0,050    T cell inhibitor 

0,209   0,024    Photosensitizer 

0,165   0,129    Thrombolytic 

EFFECTS

0,120   0,041     Thyroid hormone agonist 

0,135   0,129     Topoisomerase I inhibitor 

0,120   0,041     Thyroid hormone agonist 

0,349   0,215     Cyclic AMP agonist 

MECHANISMS

0,270   0,079    Cancer procoagulant inhibitor 

0,358   0,310     Peroxidase inhibitor 

0,542   0,040     HDL-cholesterol increasing 

0,221   0,185     Retinal dehydrogenase inhibitor 

0,305   0,283     Urease inhibitor 
 TOXICITY

0,680   0,083      Hematotoxic 
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[image: image75.wmf]6-Methyl-4-piperidin-1-yl-3-vinyl-1

H-quinolin-2-one
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	38 Substructure descriptors; 1 new. 

297 Possible activities at Pa > Pi 

GENERAL 

0,531   0,042    Ionotropic 

0,502   0,085    Vasodilator

0,528   0,112    Neurotrophic factor enhancer 

0,425   0,055    Muscle relaxant 

0,527   0,184    Nerve growth factor agonist 

0,424   0,127    Insulin promoter 

0,467   0,182    Transplant rejection treatment 

0,440   0,153    Follicle-stimulating hormone agonist 

0,329   0,061    Carcinogenic

0,260   0,008    Photosensitizer 

0,312   0,051    Growth hormone agonist 

0,357   0,158    Immunosuppressant 

EFFECTS

0,281   0,128     DNA synthesis inhibitor 

0,120   0,035     Potassium channel activator 

0,146   0,128     Trypsin inhibitor 

0,232   0,146     Calcium channel agonist 

0,085   0,052     Vasopressin 1 antagonist 

0,305   0,192     Microtubule formation stimulant 

0,315   0,056     Endothelial growth factor antagonist 

0,248   0,191     Sodium channel blocker 

0,361   0,130    Cognition disorders treatment 

0,350   0,164     Alzheimer's disease treatment 

MECHANISMS

0,386   0,136    Ovulation inhibitor 

0,528   0,112    Neurotrophic factor enhancer 

0,424   0,127     Insulin promoter 

0,315   0,056     Endothelial growth factor antagonist 

0,441   0,036     Skeletal muscle relaxant 

TOXICITY

0,701   0,075    Hematotoxic 
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[image: image77.wmf]7,8-Dimethyl-3-vinyl-1H-quinolin-2-

one



	29 Substructure descriptors; 0 new. 

136 Possible activities at Pa > 30% 

GENERAL

0,368   0,004      Photosensitizer 

0,335   0,050     Eye irritation, weak 

0,304   0,066      Carcinogenic 

0,356   0,129     Vasodilator, peripheral 

0,319   0,046      Growth stimulant 

0,319   0,046      Growth hormone agonist 

EFFECTS

0,439   0,067     Urease inhibitor 

0,368   0,004     Photosensitizer           

0,318   0,210     Kinase inhibitor

 0,313   0,062    Antihemorrhagic            

 0,352   0,080    Glycine receptor antagonist 

 0,498   0,195    Urologic disorders treatment 

MECHANISMS

0,353   0,237     Insulin promoter 

0,318   0,210     Kinase inhibitor 

0,340   0,256     Penicillin amidase inhibitor 

0,324   0,329     Insulysin inhibitor 

TOXICITY

0,888   0,027     Hematotoxic 
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[image: image78.wmf]7-Bromo-4-pyrimidin-1-yl-3-vinyl-1H

-quinolin-2-one
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	42 Substructure descriptors; 2 new. 

161 Possible activities at Pa > Pi 

GENERAL 

0,624   0,008    Skeletal muscle relaxant 

0,547   0,018    Muscle relaxant 

0,505   0,082   Vasodilator

0,478   0,063   Collagen inhibitor 

0,289   0,050   Growth factor agonist 

0,336   0,223    Interferon agonist 

EFFECTS

0,313   0,291     Follicle-stimulating hormone agonist 
0,357   0,030     Endothelial growth factor antagonist 
0,163   0,114    Protein kinase inhibitor 

0,141   0,032     Tyrosine kinase inhibitor 

MECHANISMS

0,257   0,031    Sodium/bile acid cotransporter inhibitor
0,141   0,032   Tyrosine kinase inhibitor 
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[image: image80.wmf]4-(2-Oxo-2H-pyridin-1-yl)-3-vinyl-1

H-quinolin-2-one
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	35 Substructure descriptors; 1 new. 

394 Possible activities at Pa > Pi 

GENERAL

0,356   0,038    Hypnotic 

0,418   0,103    Immunosuppressant 

0,323   0,021    Growth factor antagonist 

0,255   0,009    Photosensitizer 

0,253   0,061    Carcinogenic

0,345   0,212    Ionotropic 

0,234   0,179    Skeletal muscle relaxant 

EFFECTS

0,203   0,007    Potassium channel activator 

0,272   0,076    Cancer procoagulant inhibitor 

0,250   0,156    Sleep disorders treatment 

0,219   0,179    Calcium channel agonist 

MECHANISMS

0,326   0,198    Ovulation inhibitor 
0,387   0,247    Cytochrome P450  inhibitor 
TOXICITY

0,449   0,279    Hematotoxic 
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[image: image82.wmf]3,7,8-Trimethyl-1H-quinolin-2-one
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	24 Substructure descriptors; 0 new. 

199 Possible activities at Pa > 30% 

GENERAL

0,420   0,079    Kinase inhibitor 

0,444   0,104    Insulin promoter 

0,340   0,026    Sodium channel blocker 

0,372   0,132    Atherosclerosis treatment 

0,326   0,153    Vasodilator

 0,406   0,235    Mucomembranous protector 

0,314   0,307    Antialcoholic 

0,731   0,162     Muscle relaxant 

EFFECTS

0,385   0,055     Multiple sclerosis treatment 

0,340   0,023     Vasopressor 

0,618   0,016      Inflammatory Bowel disease treatment
0,466   0,181     Fibrinogen receptor antagonist 

MECHANISMS

0,404   0,164    HDL-cholesterol increasing 

0,566   0,043    Neuroprotector 

0,331   0,224    Autoimmune disorders treatment 

TOXICITY

0,558   0,159     Hematotoxic 
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[image: image84.wmf]7-Pyridin-2-yl-3-vinyl-1H-quinolin-

2-one
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	33 Substructure descriptors; 0 new. 

452 Possible activities at Pa > Pi 

GENERAL

0,647   0,040    Nerve growth factor agonist 

0,542   0,069    Insulysin inhibitor 

0,497   0,059    Ionotropic 

0,435   0,061    Radiosensitizer 

0,440   0,083    Vasodilators

0,354   0,072    Antismoking 

0,316   0,042    Carcinogenic

0,281   0,056    Growth factor agonist 

0,425   0,215    Mucomembranous protector 

0,245   0,085    Hypnotic 

0,234   0,081    Renal disease treatment 

0,254   0,103    Calcium channel agonist 

0,358   0,230    Follicle-stimulating hormone agonist 

EFFECTS

0,521   0,109     Transplant rejection treatment 

0,413   0,021     Corneal wound healing stimulator 

0,793   0,014      Heart failure treatment 

0,521   0,109      Transplant rejection treatment 

0,234   0,081      Renal disease treatment 

MECHANISMS

0,692   0,014      Alzheimer's disease treatment 

0,212   0,040      Liver fibrosis treatment 

0,228   0,138      HIV-1 reverse transcriptase inhibitor 

TOXICITY

0,581   0,140    Hematotoxic 
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[image: image86.wmf]2-Oxo-3-vinyl-1,2-dihydro-quinoline

-4-carbothioic acid
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	32 Substructure descriptors; 2 new.
461 Possible activities at Pa > Pi 

GENERAL

0,954   0,001    Bilirubin oxidase inhibitor 

0,519   0,076    Teratogen 

0,516   0,152    Mucomembranous protector 

0,313   0,009    Antidote

0,399   0,139    Ionotropic 

0,260   0,008    Photosensitizer 

0,317   0,065    Carcinogenic

0,574   0,029    Hepatoprotectant 

EFFECTS

0,450   0,017    Heart failure treatment 

0,544   0,101    Lipoprotein lipase inhibitor 

0,141   0,062    Collagenase inhibitor 

0,452   0,089    Collagen inhibitor 

0,417   0,041    Liver fibrosis treatment 

0,574   0,029    Free radical scavenger 

MECHANISMS
0,504   0,025     Neurotrophic factor 

0,450   0,098     Platelet aggregation inhibitor 

0,113   0,023     Thyroid hormone antagonist 

0,450   0,017     Cardiotonic 

0,441   0,152     Follicle-stimulating hormone agonist 

0,314   0,056     Endothelial growth factor antagonist 

TOXICITY

0,408   0,120    Toxic 
0,981   0,004    Hematotoxic 

0,500   0,050    Embryotoxic 
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[image: image88.wmf]7-Methyl-1H-quinoline-2-thione
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	23 Substructure descriptors; 0 new.
290 Possible activities at Pa > Pi 

GENERAL 

0,478   0,173    Mucomembranous protector 

0,335   0,050    Plasmin inhibitor 

0,290   0,079    Carcinogenic

0,229   0,086    Renal disease treatment 

0,349   0,206    Ionotropic 

0,239   0,099    Gastrin inhibitor 

0,345   0,209    ATPase inhibitor 

0,176   0,167    Hypnotic 

0,250   0,243    Teratogen 

EFFECTS

0,267   0,058    Sodium channel blocker 

0,290   0,197    Free radical scavenger 

0,482   0,125    Follicle-stimulating hormone agonist 

0,296   0,265   Alzheimer's disease treatment 

0,194   0,115   Chloride channel agonist 

MECHANISMS

0,335   0,050    Plasmin inhibitor

 0,499   0,073   HDL-cholesterol increasing 

0,213   0,195    Calcium channel agonist

0,382   0,225    Lipid metabolism regulator 

TOXICITY

0,436   0,297     Hematotoxic 

0,378   0,092     Nephrotoxic 
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[image: image90.wmf]2-Thioxo-3-vinyl-1,2-dihydro-quinol

ine-5-carbaldehyde
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	31 Substructure descriptors; 0 new.
209 Possible activities at Pa > Pi 

GENERAL 

0,323   0,059    Carcinogenic 

0,289   0,065    Growth hormone agonist 

0,230   0,033    Iron antagonist 

0,182   0,065    Mutagenic 

0,191   0,076    Skin irritation

EFFECTS

0,335   0,082    DNA synthesis inhibitor 

0,326   0,271    Follicle-stimulating hormone agonist 

0,297   0,232    Muscular dystrophy treatment 

0,677   0,064    Sickle-cell anemia treatment 

MECHANISMS

0,339   0,185    Ovulation inhibitor 

0,289   0,065    Growth hormone agonist 

0,239   0,224    Plasmin inhibitor
TOXICITY

0,543   0,172     Hematotoxic 
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[image: image92.wmf]4-Pyridin-4-yl-3-vinyl-1H-quinolin-

2-one
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	32 Substructure descriptors; 0 new. 

328 Possible activities at Pa > Pi 

GENERAL

0,555   0,048    Vasodilator

0,385   0,030    Carcinogenic

0,467   0,134    Follicle-stimulating hormone agonist 

0,412   0,126    Ionotropic 

0,289   0,006    Photosensitizer 

0,461   0,269    Nerve growth factor agonist  

0,230   0,150    Calcium channel agonist 

0,213   0,192    Growth factor agonist 

EFFECTS

0,094   0,071     Potassium channel activator 

0,417   0,212     Membrane permeability inhibitor 

0,624   0,005     Protein kinase inhibitor 

0,160   0,025     Tyrosine kinase inhibitor 

0,417   0,212      Membrane permeability inhibitor 

MECHANISMS

0,396   0,122     Cytochrome P450 inhibitor 

0,150   0,115      Liver fibrosis treatment 

0,316   0,228     Alzheimer's disease treatment 

0,354   0,030     Growth hormone agonist 
TOXICITY

0,631   0,108     Hematotoxic 
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[image: image94.wmf]2-Oxo-3-vinyl-1,2-dihydro-quinoline

-5-carboxylic acid
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	33 Substructure descriptors; 0 new. 

826 Possible activities at Pa > Pi 

GENERAL

0,458   0,019    Ulcerogenic 

0,416   0,089    Urease inhibitor 

0,349   0,031    Growth hormone agonist 

0,446   0,149    Follicle-stimulating hormone agonist 

0,432   0,141    Vasodilator

0,282   0,007    Photosensitizer 

0,220   0,026    Tryptophan synthase inhibitor 

0,330   0,163    Chemoprotective s

0,285   0,140    Skin diseases treatment 

0,296   0,199    Teratogen 

EFFECTS

0,276   0,014     Prostate cancer treatment 

0,259   0,163     Antidiabetic symptomatic 

0,485   0,085     Heart failure treatment 

0,408   0,014     Autoimmune disorders treatment 

MECHANISM

0,305   0,222    Ovulation inhibitor 

0,391   0,111    ATPase inhibitor 

0,198   0,142    Multiple sclerosis treatment 

0,294   0,102    Hepatic disorders treatment 

0,120   0,105    HIV-1 integrase inhibitor 

TOXICITY

0,387   0,261    Cardiotoxic 
0,891   0,026    Hematotoxic 
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[image: image96.wmf]8-Acetyl-3-vinyl-1H-quinolin-2-one
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	32 Substructure descriptors; 0 new.
268 Possible activities at Pa > Pi 

GENERAL

0,663   0,088      Mucomembranous protector 

0,509   0,053      Ionotropic 

0,327   0,039      Carcinogenic

0,338   0,142      Vasodilator

0,247   0,247      Teratogen 

0,126   0,115      Mutagenic 

EFFECTS

0,649   0,120       Membrane integrity agonist 

0,525   0,187       Nerve growth factor agonist 

0,308   0,053       Growth hormone agonist 

0,183   0,146       Chloride channel agonist 

MECHANISMS

0,580   0,064       Neurotrophic factor enhancer 

0,317   0,271      Inflammatory Bowel disease treatment 
0,286   0,232     Microtubule formation stimulant 

0,183   0,146       Chloride channel agonist 

0,284   0,233       Neurotransmitter uptake inhibitor 

 TOXICITY

0,773   0,053            Hematotoxic 
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[image: image98.wmf]4-Pyrrolidin-1-yl-3-vinyl-1H-quinol

in-2-one
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	33 Substructure descriptors; 1 new. 

321 Possible activities at Pa > Pi 

GENERAL 

0,563   0,044    Vasodilator

0,556   0,032    Ionotropic 

0,473   0,028    Skeletal muscle relaxant 

0,476   0,168    Transplant rejection treatment 

0,367   0,113    Radiosensitizer 

0,461   0,212    Neuroprotector 

0,354   0,147    Kinase inhibitor 

0,377   0,196    Insulin promoter 

0,284   0,125    DNA synthesis inhibitor 

EFFECTS

0,262   0,175    Proteasome inhibitor 

0,235   0,120    Antituberculosic 

0,218   0,180    Calcium channel agonist 

MECHANISM

0,272   0,132    Sleep disorders treatment 

0,382   0,112   Cognition disorders treatment 

TOXICITY

0,729   0,065    Hematotoxic 
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[image: image100.wmf]4-Allyl-3-vinyl-5,6-dihydro-1H-quin

olin-2-one; compound with ethane
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	36 Substructure descriptors; 1 new. 

112 Possible activities at Pa > 30% 

GENERAL

0,430   0,024    Skin irritation

0,377   0,031    Carcinogenic

0,369   0,033    Narcotic 

0,380   0,068     Antimutagenic 

0,314   0,050    Growth hormone agonist 

0,448   0,016     Psychotropic 

0,323   0,281    Antialcoholic 

0,348   0,099    Vasodilator

EFFECTS

0,335   0,188      Cytokine modulator 

 0,393   0,173     Alzheimer's disease treatment 

0,425   0,256      Transplant rejection treatment

0,510   0,030      Urease inhibitor

MECHANISMS
MECHANISMS
0,579   0,022       Immunosuppressant 

 0,564   0,091      Oxidoreductase inhibitor 

0,335   0,188       Cytokine modulator 

TOXICITY

0,544   0,054    Toxic

0,433   0,069    Embryotoxic 

0,978   0,004    Hematotoxic
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[image: image102.wmf]Formic acid 4-methyl-2-oxo-3-vinyl-

1,2-dihydro-quinolin-8-ylmethyl est

er
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	38 Substructure descriptors; 0 new. 

107 Possible activities at Pa > Pi 

GENERAL

0,668   0,036    Teratogen 

0,453   0,203    Oxidoreductase inhibitor 
0,230   0,015    Photosensitizer 

0,273   0,076    Cancer procoagulant inhibitor 

0,227   0,076    Carcinogenic

0,161   0,108    Skin irritation

0,306   0,282    Ionotropic 

0,267   0,254    Immunosuppressant 

EFFECTS

0,378   0,268     Heart failure treatment 

0,267   0,254     Multiple sclerosis treatment 

0,379   0,054     Alzheimer's disease treatment 

0,198   0,133     Sodium channel blocker

MECHANISMS

0,317   0,048     Growth hormone agonist 

0,273   0,076     Cancer procoagulant inhibitor 

TOXICITY

0,974   0,005    Hematotoxic 

0,245   0,194    Embryotoxic 
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[image: image104.wmf]2-Oxo-3-vinyl-1,2-dihydro-quinoline

-5-carbaldehyde
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	30 Substructure descriptors; 0 new.
267 Possible activities at Pa > Pi 

GENERAL

0,528   0,014    Neurotrophic factor 

0,439   0,023    Skin irritation

0,425   0,034    Eye irritation

0,277   0,007    Photosensitizer 

0,295   0,071    Carcinogenic 

0,167   0,073    Mutagenic 

0,437   0,155     Follicle-stimulating hormone agonist 

EFFECTS

0,455   0,123     Heart failure treatment 

0,340   0,273     Inflammatory Bowel disease treatment

0,192   0,012     Atherosclerosis treatment 

0,437   0,088     Gynecological disorders treatment 

MECHANISMS

0,528   0,014     Alzheimer's disease treatment 

0,290   0,061     Cancer procoagulant inhibitor 

0,099   0,050     HIV-1 integrase  inhibitor 

 TOXICITY

0,684   0,081     Hematotoxic 
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[image: image106.wmf]7-Methyl-1H-quinolin-2-one



[image: image107.wmf]N

O


	23 Substructure descriptors; 0 new.

384 Possible activities at Pa > 30% 

GENERAL

0,360   0,039        Ulcerogenic 

0,425   0,124        Antineurotic

0,325   0,046        Hypnotic 

0,350   0,077        Antismoking 

0,538   0,043        Vasodilator, peripheral 

0,327   0,273        Antialcoholic 

EFFECTS

0,360   0,307      Ophthalmic drug 

0,728   0,043      Antiulcerative

0,728   0,063      Mucomembranous protector 

0,383   0,124      ATPase inhibitor 

MECHANISMS

0,785   0,021       Leucolysin inhibitor 

0,644   0,027       Neurotrophic factor enhancer

 0,644   0,027      Alzheimer's disease treatment 

0,644   0,027       Cognition disorders treatment 

0,425   0,230       Fibrinogen receptor antagonist 

TOXICITY

0,450   0,130       Toxic 

0,450   0,278       Hematotoxic 

0,334   0,130       Nephrotoxic
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[image: image108.wmf]3,4-Divinyl-5,6-dihydro-1H-quinolin

-2-one; compound with ethane
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	31 Substructure descriptors; 1 new.

111 Possible activities at Pa > 30% 

GENERAL

0,606   0,050    Teratogen 

0,401   0,054    Antimutagenic 

0,325   0,039    Carcinogenic  

0,351   0,169    Antiviral 

0,398   0,131    Antidiabetic 

0,625   0,069    Antithrombotic 

EFFECTS

0,835   0,008    Cholesterol synthesis inhibitor 

0,335   0,039    Carcinogenic 

0,398   0,131    Alzheimer's disease treatment 

0,384   0,054    Antimigraine

0,391   0,039    Eye irritation, weak 

0,401   0,054    Antimutagenic 

MECHANISMS

0,625   0,037    Antineoplastic 

0,423   0,050    Antineurogenic pain 

TOXICITY

0,524   0,043    Embryotoxic 

0,983   0,003    Hematotoxic
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[image: image110.wmf]4-(9H-Purin-1-yl)-3-vinyl-1H-quinol

in-2-one



 EMBED ISISServer  [image: image111.wmf]N

O

N

N

N

N


	43 Substructure descriptors; 4 new. 

400 Possible activities at Pa > Pi 

GENERAL 

0,456   0,043    Carcinogenic

0,445   0,049    Muscle relaxant 

0,233   0,015    Photosensitizer 

0,281   0,072    Growth hormone agonist 

0,227   0,054    Chloride channel agonist 

0,259   0,087    Adenylate kinase inhibitor 

0,349   0,206    Ionotropic 

0,328   0,191    Kinase inhibitor 

0,201   0,107    Growth factor antagonist 

EFFECTS

0,182   0,090    Protein kinase inhibitor

0,158   0,025    Tyrosine kinase inhibitor 

0,226   0,217    Sodium channel blocker 

0,227   0,054    Chloride channel agonist 

MECHANISMS

0,532   0,063     Nucleotide metabolism regulator 

0,242   0,114     Cancer procoagulant inhibitor 

0,303   0,180     Choline kinase inhibitor 

0,305   0,219     Cytochrome P450 inhibitor 

TOXICITY

0,572   0,147        Hematotoxic 



	41
	
[image: image112.wmf]4-Propionyl-3-vinyl-1H-quinolin-2-o

ne
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	34 Substructure descriptors; 0 new.
265 Possible activities at Pa > Pi 

GENERAL

0,528   0,002    Photosensitizer 

0,548   0,067    Teratogen 

0,503   0,056    Ionotropic 

0,528   0,099    Follicle-stimulating hormone agonist 

0,433   0,033    Eye irritation

0,270   0,055    Carcinogenic

0,384   0,194    Vasodilator

0,239   0,065    Skin irritation

0,253   0,144    Muscle relaxant 

0,303   0,287    Urease inhibitor 

0,142   0,130    Antidepressant, Imipramin-like 

0,254   0,249    Radiosensitizer 

0,272   0,268    Microtubule formation stimulant 

EFFECTS

0,283   0,046     Prostate cancer treatment 

0,487   0,083     Heart failure treatment 

0,468   0,065     Multiple sclerosis treatment 

0,136   0,086     Radical formation agonist 

0,324   0,048     Endothelial  growth  factor antagonist 

MECHANISMS

0,330   0,198     Gynecological  disorders  treatment 

0,283   0,251     Cytochrome P450 inhibitor 

0,152   0,083      Melatonin antagonist 

0,136   0,086      Radical formation agonist 

0,273   0,075      Cancer procoagulant inhibitor 

TOXICITY

0,508   0,067    Toxic 
0,985   0,003    Hematotoxic 

0,534   0,041    Embryotoxic 

	42
	
[image: image114.wmf]4-Pyrazin-1-yl-3-vinyl-1H-quinolin-

2-one
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	34 Substructure descriptors; 1 new. 

206 Possible activities at Pa > Pi 

GENERAL 

0,493   0,024     Skeletal muscle relaxant 

0,393   0,063     Muscle relaxant 

0,262   0,008     Photosensitizer 

0,409   0,163     Vasodilator

0,280   0,052     Carcinogenic

0,239   0,041     Protein kinase inhibitor 

0,297   0,060     Growth hormone agonist 

EFFECTS

0,301   0,071     Endothelial growth factor antagonist 

0,355   0,078     Glycine receptor antagonist 

0,358   0,230     Follicle-stimulating  hormone agonist 

0,261   0,025     Chloride channel agonist 

MECHANISMS

0,317   0,204     Cytochrome P450 inhibitor 

0,392   0,102     Kinase inhibitor 

0,355   0,078     Glycine receptor antagonist 

0,278   0,060     Gastrin inhibitor 

0,436   0,221     Oxidoreductase inhibitor 

TOXICITY 

0,545   0,171            Hematotoxic 
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[image: image116.wmf]2-(2-Oxo-3-vinyl-1,2-dihydro-quinol

in-4-ylamino)-propionaldehyde
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	37 Substructure descriptors; 2 new. 

432 Possible activities at Pa > Pi 

GENERAL 

0,350   0,031    Growth stimulant 

0,233   0,131    Growth factor agonist 

0,608   0,077    Nerve growth factor agonist 

0,373   0,047    Carcinogenic

0,319   0,064    Plasmin inhibitor 

0,290   0,044    Sodium channel blocker 

0,251   0,010    Photosensitizer 

0,473   0,074    Ionotropic 

EFFECTS

0,243   0,233     Immunostimulant 

0,197   0,136     Ribonuclease inhibitor 

0,285   0,061     Pancreatic disorders treatment 

0,182   0,061     Trypsin inhibitor 

0,158   0,141     Protease inhibitor 

0,387   0,021     Bone formation stimulant 

0,176   0,026      Potassium channel activator 

MECHANISMS

0,534   0,027    Autoimmune disorders treatment 

0,372   0,006    Multiple sclerosis treatment 

0,497   0,030     Neurotrophic factor 

0,387   0,117     ATPase inhibitor 

0,111   0,043     Potassium channel activator 

0,083   0,057     Vasopressin 1 antagonist 

TOXICITY

0,628   0,110    Hematotoxic 
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[image: image118.wmf]8-Methyl-2-thioxo-3-vinyl-1,7-dihyd

ro-2H-quinolin-6-one
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	34 Substructure descriptors; 1 new

184 Possible activities at Pa > Pi 

GENERAL

0,567   0,007     Neurotrophic factor 

0,473   0,063      Ovulation inhibitor 

0,314   0,062     Carcinogenic 

0,269   0,223     Free radical scavenger 

0,142   0,093     Mutagenic 

0,334   0,168     Teratogen 

0,249   0,092     Eye irritation

0,209   0,078     Skin irritation

EFFECTS

0,337   0,081     DNA synthesis inhibitor 

0,385   0,241     Membrane permeability inhibitor 

0,266   0,027     Hair growth stimulant 

0,362   0,172     Menopausal disorders treatment 

0,287   0,228     Neurotransmitter uptake inhibitor 

MECHANISMS

0,428   0,140     HDL-cholesterol increasing 

0,275   0,019     Iron antagonist 

TOXICITY

0,444   0,096    Toxic 

0,253   0,034     Cytotoxic 
0,614   0,118     Hematotoxic 
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[image: image120.wmf]6-Amino-4-phenyl-3-vinyl-1H-quinoli

n-2-one
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	30 Substructure descriptors; 0 new. 

323 Possible activities at Pa > Pi

GENERAL

0,420   0,079    Kinase inhibitor 

0,335   0,037    Growth hormone agonist 

0,318   0,027    Mutagenic 

0,358   0,153    Teratogen 

0,273   0,124    Muscle relaxant 

0,227   0,109    Ulcerogenic 

0,164   0,093    Skin irritation

0,377   0,346    Transplant rejection treatment 

0,480   0,126     Follicle-stimulating hormone agonist

EFFECTS

0,095   0,071     Potassium channel activators

0,493   0,077     Heart failure treatment 

0,214   0,189     Multiple sclerosis treatment 

0,420   0,017     Antiparkinsonian 

0,095   0,071     Potassium channel activator 

MECHANISMS

0,742   0,017      Neuroprotector 

0,171   0,042      HIV-1 integrase   inhibitor  

0,443   0,086      Ovulation inhibitor 

0,337   0,180      Cytochrome P450 inhibitor 

TOXICITY

0,271   0,246        Toxic 

0,926   0,015        Hematotoxic 

0,315   0,140        Embryotoxic 
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[image: image122.wmf]Oxo-(2-oxo-3-vinyl-1,2-dihydro-quin

olin-4-yl)-acetaldehyde
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	32 Substructure descriptors; 0 new. 

345 Possible activities at Pa > Pi 

GENERAL 
0,921   0,002    Bilirubin oxidase inhibitor 

0,543   0,001    Photosensitizer 

0,471   0,096    Teratogen 

0,437   0,103    Ionotropic 

0,342   0,171    Immunosuppressant 

0,287   0,121    Cellulase inhibitor 

0,319   0,182    Peptide agonist 

EFFECTS
0,177   0,044    Tryptophan synthase inhibitor 

0,348   0,156    Kinase inhibitor 

0,303   0,068    Endothelial growth factor antagonist 

0,380   0,143    Endopeptidase K inhibitor 

0,377   0,059    Glycine receptor antagonist 

0,410   0,325     Nerve growth factor agonist 
MECHANISMS

0,471   0,087    Polygalacturonase inhibitor 

0,377   0,059    Glycine receptor antagonist 

0,329   0,039    Cancer procoagulant inhibitor 

0,131   0,130     Melatonin antagonist 
TOXICITY

0,366   0,151    Toxic 
0,979   0,004    Hematotoxic 

0,433   0,069    Embryotoxic 
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	33 Substructure descriptors; 3 new.
128 Possible activities at Pa > Pi 

GENERAL

0,379   0,045     Carcinogenic

0,386   0,124     Urease inhibitor 

0,283   0,070     Eye irritation

0,231   0,068     Skin irritation

0,174   0,065     Mutagenic

0,254   0,240     Teratogen 

EFFECTS

0,312   0,264     HDL-cholesterol increasing 

0,090   0,081     Potassium channel activator 

0,343   0,133     Microtubule formation stimulant 

0,323   0,090     DNA synthesis inhibitor 

MECHANISMS

0,373   0,150     Ovulation inhibitor 

0,386   0,124     Urease inhibitor 

0,203   0,196      Lipid peroxidase inhibitor 
 TOXICITY

0,818   0,043     Hematotoxic 
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[image: image126.wmf]2-Oxo-3-vinyl-1,2-dihydro-quinoline

-4-carboxylic acid methylamide
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	32 Substructure descriptors; 0 new.
235 Possible activities at Pa > Pi 

GENERAL

0,526   0,074    Teratogen 

0,424   0,099    Immunosuppressant 

0,354   0,030    Growth hormone agonist 

0,407   0,131    Ionotropic 

0,267   0,007    Photosensitizer 

0,389   0,256     Mucomembranous protector 

0,250   0,062    Carcinogenic

0,265   0,081    Eye irritation

0,232   0,131    Cardiodepressant 

0,518   0,104    Follicle-stimulating hormone agonist 

EFFECTS

0,152   0,130    Protein kinase inhibitor 

0,185   0,074    Signal transduction pathways inhibitor 
0,534   0,047    Heart failure treatment 

0,222   0,100    Platelet antagonist 

0,134   0,121    Melatonin antagonist 

MECHANISMS

0,485   0,055    Ovulation inhibitor 
0,395   0,060    Chemoprotective 

0,276   0,073    Cancer procoagulant inhibitor 

0,433   0,099     Inflammatory Bowel disease treatment 

TOXICITY

0,462   0,087    Toxic 
0,980   0,004    Hematotoxic 

0,470   0,058    Embryotoxic

0,339   0,125    Nephrotoxic 
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[image: image128.wmf]4-[1,3,5]Triazin-1-yl-3-vinyl-1H-qu
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	34 Substructure descriptors; 2 new. 

236 Possible activities at Pa > Pi 

GENERAL

0,472   0,028    Skeletal muscle relaxant 

0,489   0,064    Ionotropic 

0,324   0,044    Growth hormone agonist 

0,266   0,007    Photosensitizer 

0,276   0,053    Carcinogenic

0,254   0,096    Cancer procoagulant inhibitor 

0,213   0,116    Hypnotic 

EFFECTS

0,196   0,141     Ribonuclease inhibitor 

0,156   0,069     Thymidine kinase inhibitor 

0,127   0,037     Tyrosine kinase inhibitor 

0,214   0,187      Growth factor agonist 

MECHANISMS

0,412   0,110      Cytochrome P450 inhibitor 

0,107   0,090      Tryptophan-tRNA ligase inhibitor 

0,287   0,286       Kinase inhibitor 

0,291   0,013       Biliverdin reductase inhibitor

TOXICITY

0,577   0,143       Hematotoxic 
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[image: image130.wmf]2-Oxo-3-vinyl-1,2-dihydro-quinoline
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	31 Substructure descriptors; 4 new. 

262 Possible activities at Pa > Pi 

GENERAL

0,496   0,060    Ionotropic 

0,381   0,030    Carcinogenic

0,342   0,034    Growth hormone agonist 

0,371   0,108    Radiosensitizer 

0,288   0,121    DNA synthesis inhibitor 

0,362   0,225    Vasodilator

0,398   0,306    Transplant rejection treatment 

0,164   0,075    Mutagenic 

0,208   0,123    Hypnotic 

EFFECTS

0,343   0,040    RNA synthesis inhibitor 

0,288   0,121    DNA synthesis inhibitor 

0,323   0,187     Neurotransmitter uptake inhibitor 

0,142   0,019    Gynecological  disorders  treatment 

0,101   0,080     Liver fibrosis treatment 

0,195   0,137     Sodium channel blocker 

0,091   0,078     Potassium channel activator 

MECHANISMS

0,403   0,043      Glycine receptor antagonist 

0,473   0,181      Oxidoreductase inhibitor 

0,297   0,056      Cancer procoagulant inhibitor 

0,188   0,131      Chloride channel agonist 

TOXICITY

0,823   0,042      Hematotoxic 


All compounds except 4-Indol-1-yl-1H-quinolin-2-one and 2-Oxo-3-vinyl-1,2,-dihydro-quinoline-4-carboxylic acid are hematotoxic.

Several compounds having quinoline moiety are found to be embryotoxic.

4-Allyl-3-vinyl-5,6,-dihydro-1H-quinolin-2-one  was found to have narcotic property as seen from PASS analysis.

Thus, from the Table 9 it is found that all the 50 compounds have potent biological and pharmaceutical activity.

FIGURE 1

INFRA RED SPECTRA OF 4-METHYL-3-VINYL QUINOLINE-2(1H)THIONE

[image: image132.png]‘Sample Name: PUP1

Date of Measuremen: 1410372008

Resoluton 4

Fianame: 5





FIGURE 2

INFRA RED SPECTRA OF 4-PHENYL-3-VINYL QUINOLINE-2(1H)THIONE
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FIGURE 3

INFRA RED SPECTRA OF  6-CHLORO-4-PHENYL-3-VINYL QUINOLINE-2(1H)THIONE
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FIGURE 4

INFRA RED SPECTRA OF 6-NITRO-4-PHENYL-3-VINYL QUINOLINE-2(1H)THIONE
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FIGURE 5

INFRA RED SPECTRA OF 4-CARBOXY-3-VINYL QUINOLINE-2(1H)THIONE
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5. SUMMARY AND CONCLUSION

The following is the summary of the present work on “Use of Lawesson’s reagent in the facile synthesis of few thiones and theoretical prediction of activity of few nitrogen heterocycles”

· The significance of thiones, Lawesson’s reagent and the use of computer softwares are highlighted in the review of literature and is evident from the results.

· The time of the synthesis of thiones was found to be (4 times more and the yield of the thiones was found to be (2 times less by the conventional method than the microwave synthesis.

· By the microwave assisted synthesis with THF as solvent, the yield of the thiones were found to be (2 times high and there was a considerable reduction of time by about 4 times compared to the conventional method.

· By the microwave assisted solvent-free synthesis, the yield and time of formation of the thiones were found to be comparable with that of microwave assisted synthesis with THF as solvent.

· A suitable mechanism of formation of thiones by the reaction of quinolones with Lawesson’s reagent has been proposed.

· The calculation of lipophilicity for 50 nitrogen heterocycles has been done after the creation of ‘mol files’ for the compounds using ISIS/Draw 2.5.

· Of the 50 compounds analyzed, except 2 all compounds were found to have log P value <5 and obeys Lipinski’s rule of five.

· ADME boxes version 4.0 was used for the calculation of log P value which revealed that in most of the compounds having log P value between 4 and 5, there was a phenyl moiety which is ring activating.

· The activity of the compounds was predicted using the computer software PASS which clearly indicated that all the compounds studied possess significant biological and pharmaceutical activity.
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