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 General Discussion and Summary 

The stability of the quinazoline nucleus (fused heterocyclic compound) has 

inspired researchers to introduce many bioactive moieties to this nucleus to synthesize 

new potential medicinal agents. The quinazolinone skeleton is a frequently encountered 

heterocycle in medicinal chemistry literature with applications including antibacterial, 

analgesic anti-inflammatory, antifungal, antimalarial, antihypertensive, CNS depressant, 

anticonvulsant, antihistaminic, antiviral and anticancer activities (Asif, 2014). 

Chapter 1 dealt with the synthesis of 2-substituted-benzo[d][1,3]oxazin-4-one and 

3-(Aryldeneamino)-2-phenyl-quinazoline-4(3H)-ones by reported methods and the 

synthesized compounds were characterized by ESI-MS, UV and vibrational 

spectroscopy. All characteristic peaks have been observed in the spectroscopic data. 

Chapter 2 addressed the characterization of dimeric association in 2-substituted-

benzo[d][1,3]oxazine-4-one. The dimeric association was characterized with the help of 

mass spectroscopy, UV-Vis spectroscopy, vibrational spectroscopy and NMR 

spectroscopy. All techniques provided clear indication of the presence of dimeric 

association. Visible changes were observed in the association constants in different 

solvents.  This may be attributed to the ability of the solvent to engage in hydrogen 

bonding which can compete with self-association and to differential solution of the 

different dipoles of the associated and unassociated species.  It is observed that the value 

of dimerization constant is lesser in protic polarisable solvents like methanol and 

chloroform (0.1M to 1E-05M range). But in the polar protic solvent, water, the 

dimerization constants was comparatively much higher. As water is the least polarisable 

among the solvents studied, it can be explained that solvent polarizability has significant 

role in dissolving the monomer. So far, various studies have reported the presence of 

weak interactions having C-H-O H-bond in solid state but as far as the liquid state is 

concerned, it still remains unanswered and needs further investigation or study. The 

hydrogen bonded dimer of dimethyl ether, with three C-H...O-C improper, blue-shifting 

H-Bond interactions, has been reported by Tatamitani et al (2002). Their experimental 
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data combined with high-level ab initio calculations showed this kind of interaction to be 

improper, blue-shifted hydrogen bonding, with an average shortening of the C-H bonds 

involved in the hydrogen bonding of 0.0014 Å. They proposed that this kind of 

interaction is not very strong, but very common, and for this reason is expected to play an 

important role in biology and in chemistry.  Interestingly, the occurrence of C–H-O 

hydrogen bonds in liquids has aroused much interest recently (Gil et al., 1995; 

Jedlovszky  & Turi, 1997; Ribeiro-Claro et al., 1997;Yukhnevich & Tarakanova, , 1998; 

Karger et al., 1999; Marques et al., 2001)  

Chapter 3 dealt with the study of morphology of 2-methyl-4H-

benzo[d][1,3]oxazin-4-one. Polymorphism, the existence of more than one crystalline 

form of a compound, is a well known and widely studied phenomenon (Davey, 2003). It 

is now widely accepted that the occurrence of polymorphism in molecular crystalline 

solids has a huge impact on the production of fine pharmaceuticals products (Rodriguez-

Spong et al., 2004).   The crystals of 2-methyl-4H-benzo[d][1,3]oxazin-4-one  on 

keeping,  gradually turned into powder and some sublimates made a layer on the wall of 

the container. On keeping for 15-20 days, the entire powdered mass turned into an 

agglomeration having mp 188.2
o
C (Form II). Previous authors have reported that 

acetamidobenzamide exists in two crystal polymorphic forms: α and β having different 

melting temperature (Barnett et al., 2006; Kelleher et al., 2007). They also reported that α 

form features an approximately planar molecular conformation and an intramolecular 

N−H...O hydrogen bond. In present study, both the polymorphic forms are of same 

chemical structure, similar unit cell and similar stacking pattern; only difference is the 

compactness of the stacking.  We have also analyzed that less compactly packed form has 

a higher melting point - which is due to excess favorable dipole-dipole interaction 

strength gained through sacrifice of pi-pi stabilizing interaction.  The 2-substituted-4H-

benzo[d][1,3]oxazin-4-ones remain as a mixture of monomer and dimer in equilibrium 

and the corresponding dimerization constants were also evaluated. The obtained data 

suggested that the amount of dimers in solutions is considerable. The monomer dimer 

equilibrium constant as calculated indicates that the first is a kinetically formed dimer 

and the second is the thermodynamically formed dimer. 
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In Chapter 4 we have tried to investigate the impact of the above mentioned 

dimerization on their antibacterial activity. MIC was determined for each compound. 

From this data, MIC breakpoint of > 1000 µg/ml has been found for each 2-substituted-

benzo[d][1,3]-oxazine-4-one against E.coli K12. When expressed in micrograms the 

percent inhibition is found to increase with the increase of the concentration of the 

studied compounds.  Interestingly, the compounds have shown higher antibacterial 

activity in dilute solution which gradually decreased at higher concentrations, when 

expressed in per molar inhibition. It was proposed that the antibacterial activity was 

largely contributed by the monomer rather than the corresponding dimer. Previous 

authors have also reported self association propensity and aggregate size leading to 

reduced cellular bioavailability (Khan et al., 2006). Perhaps, this is the first report of 

antibacterial property at different concentrations in molar term i.e. percent inhibition in 

molar term.  Therefore, in the present study, we have tried to deal with the effect of self 

association of the molecules in their biological activity. 

In Chapter 5, In silico and In vitro studies were carried out to establish the drug 

likeliness behavior and antiproliferative activity of Quinazoline-4(3H)-one via inhibition 

of hDHFR activity. Drug likeliness, molecular descriptor property, ADME and drug 

score of compounds were evaluated by using different bioinformatic tools and softwares. 

Molecular docking was also carried out to explore the binding affinity of synthesized 

compounds with human DHFR. The docking result showed that all ten synthesized 

compounds have low binding energy and inhibition constant as compared to the standard 

drug methotrexate. Results also revealed that Asp 64 also plays a vital role in binding of 

these quinazoline derivatives with hDHFR. Interestingly, all these amino acids are also 

present in the active site of hDHFR. In hDHFR inhibition assay, the reference compound 

methotrexate showed IC50 value of  8±1.34, while compounds 3a, 3b, 3c, 3d, 3f, 3g, 3h 

and 3i showed IC50 value comparable with  Methotrexate. The generated pharmacophore 

has 3 aromatic rings and two hydrogen bond acceptors and qualified for all the four 

parameters of Lipinski’s rule of five. In the last few years, the attention was oriented 

towards the synthesis and biological evaluation of quinazoline derivatives as they exhibit 

a broad spectrum of biological activities. Moreover, there is an increasing interest in 

finding novel field of applicability for quinazoline compounds as anticancer drugs 

(Marzaro et al., 2012; Ravez et al., 2015). Importantly, FDA has approved several 
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quinazoline derivatives as anticancer drugs since the past 15 years, such as gefitinib , 

erlotinib and lapatinib (Roskoski et al, 2014). The synthesized compounds (1a, 2a and 3a-

3j) and reference compounds (curcumin and methotrexate) were tested for their 

antiproliferative activity against three cancerous cell lines; HepG2 (human liver cancer 

cell line), MCF-7 (human breast cancer cell line) and HeLa (human cervical cancer cell 

line) using MTT assay. Results revealed that, among tested compounds 7 showed activity 

against HepG2 cell lines, 5 showed against MCF7 cell line and 5 showed against HeLa 

cell lines. HepG2 cell line was shown to be the most sensitive toward the tested 

compounds.  

Chapter 6 addressed the low solubility of Quinazoline-4(3H)-one under the 

venture to increase their medicinal application. β-Cyclodextrin (β-CD) was used for 

formation of inclusion complexes, since, CDs offer advantages over other materials 

because they possess a hydrophobic cavity in which a wide variety of lipophilic guest 

molecules can be hosted (Gomes et al., 2014). A  number of descriptive studies on CD 

complexation have been published that characterize the solubility and/or dissolution 

increase of various poorly soluble compounds (Sinha et al., 2005; Uzqueda et al., 2006; 

Lee et al., 2009; Kou et al., 2011, Mangolim  et al., 2014). The aim of this chapter was to 

compare different methods of Quinazoline-4(3H)-one complexation with β-CD and to 

evaluate the formation of the complexes using FT-IR, FT-Raman, DSC and Powder X-

ray diffraction techniques.  Infrared and raman spectra of inclusion complexes were 

analysed by identification of the carbonyl (C=O), methyl and C-H stretching. In the 

spectra of the inclusion complex, these bands were shifted towards higher frequencies 

and the asymmetric vibration peak of C=O band with increased intensity was obtained. 

The diffraction pattern of the complex was found to be different from the diffraction 

pattern of pure β-CD and the pure compounds. In the inclusion complexes, new peaks as 

well as shifting of peak positions were observed. DSC results revealed that melting point 

of compounds were slightly shifted and furthermore there was a reduction in intensity. 

The FT-IR, FT-Raman, DSC and PXRD results produced important evidence of 

Quinazoline-4(3H)-ones and β-CD inclusion complex formation. The solubility of the 

stated compounds was effectively enhanced in water by the formation of their inclusion 

complexes by using an easy and economical method.  


