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Abstract—The synthesis of Nitro substituted 2, 4-diphenyl 
quinoline has been synthesized by Friedlander 
Condensation at 140 °C. The photophysical properties of 
derivative of quinoline have been studied in acidic as well 
as basic solution. The results show that derivatives of 
quinoline are a promising class of materials for use in 
optical and optoelectronic applications. Powder form of 
nitro-diphenyl quinoline exhibits photoluminescence with 
emission maximum at 468 nm when excited at 383 nm. The 
PL spectra of blended films showed strong band in the blue 
region at 425 - 430 nm, when excited at 383 nm. In this 
study we focus our attention basically on the comparative 
study of optical properties of our sample in solvent. 

Index  Terms—Photoluminescence, Diphenyl quinoline, 
Friedlander condensation. 

 
I. INTRODUCTION (HEADING 1) 
  
In recent years, the search for novel nonlinear optical 

materials with large nonlinear optical properties has 

increased because of their applications in integrated 

optics such as optical modulation, optical 

information, optical data storage, optical power 

limiting, fluorescence excitation microscopy and 

imaging [1]. In this regard, organic materials are 

potential candidates because they can be tailored 

chemically to fit wide range of photonics and opto-

electronics applications [2]. Recently, Cassano et al., 

[3] have showed that by a proper choice of the side 

chains in a series of dialkoxy substituted poly(p-

phenylenevinylene), it is possible to enhance the 

third-order nonlinear optical coefficients. They also 

reported a new strategy of tuning the linear and 

nonlinear optical coefficients in polymers based on 

the effect of the simultaneous presence of electron-

acceptor and electron-donor substituted aromatic 

rings in the conjugated polymer backbone [4]. From  

 

the photonics and opto-electronics applications point 

of view, the basic requirement for a good nonlinear 

optical material is that it should exhibit high optical 

quality with large and stable optical nonlinearity in 

the solid state. It was observed that the lone electron 

pair in the nitrogen atom makes it possible inter chain 

association via hydrogen bonds in the ground state 

and that protonation can assist the aggregate 

formation and can occur either in the electronic 

ground or excited states. When the powder is excited 

at 383 nm, it emits intense blue light of wavelength 

468 nm. However, the spectrum is significantly 

broad, which may be due to additional π–π* 

interactions. The PL spectra of blended films showed 

strong band in the blue region at 425 - 430 nm, when 

excited at 383 nm.[5].  
        The promise of П-conjugated polymers as 

advanced materials for applications in electronics, 

optoelectronics, and nonlinear optics has motivated 

our continuing investigation of several classes of П-

conjugated polymer [6]. 
 

II. EXPERIMENTAL 
 

             Nitro substituted 2, 4-diphenylquinoline 

(DPQ) was synthesized by Friedlander condensation 

method. 2 - aminobenzophenone reacts with 3-

nitroacetophenone in presence of diphenyl phosphate 

and m-Cresol at 140 oC, water vapours come out, and 

finally undergoes crystallization   and   gives   2 (3’- 

nitrophenyl)- 4-phenylquinoline (nitro-diphenyl 
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quinoline). This synthesis method was carried out as 

previously reported [5].         
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 Fig.1. 2 (3’- nitrophenyl)- 4-phenylquinoline 

 

The solid nitro-diphenyl quinoline was dissolved in 

organic solvents such as dichloromethane and acetic 

acid for preparing the solutions with different molar 

concentration. The photoluminescence spectra were 

obtained by HITACHI F- 4000 spectrofluorometer. 

All these measurements were carried at room 

temperature. 

III. RESULT AND DISCUSSION 
 

     In order to evaluate materials for opto- or 

optoelectronic devices, it is useful to study the 

materials in both liquid solutions and in solid 

matrices. The solubility of 2 (3’- nitrophenyl)- 4-

phenylquinoline was tested in organic solvents such 

as acetic acid, dichloromethane. The nitro-DPQ 

exhibited good solubility in several solvents such as 

chloroform, dichloromethane, acetic acid, formic 

acid, etc. Nitrogen containing conjugated polymers 

has been the subject of a fair large number of studies 

due to their good performance in several applications 

[7].  

         The luminescence of organic compounds is 

essentially based on localized π-electron systems 

within individual organic molecules. The 

investigation of the photoluminescence (excitation 

and emission) spectra show any excitation photon 

energy, in the spectral range extending from the 

electronic transition band, contributes to the 

photoluminescence. We have taken PL of our sample 

in dichloromethane and Acetic acid as shown in Fig. 

2 and 3. In solution, nitro-DPQ shows a strongly 

solvent dependent emission band. We measured the 

PL spectra in solutions at different concentrations 

(10−3 and 10−6 M) to investigate the concentration 

dependence of the PL emission. The excitation and 

emission spectra of nitro-DPQ in dichloromethane for 

these concentrations are similar (excitation λex = 380 

nm and λem = 430 nm), with change in intensity and 

for acetic acid excitation λex = 380 nm and λem = 

450 nm. 

 

Fig.2. (a) Excitation at 380 nm in Acetic acid  
and (b) emission peak at 450 nm (1) 10-3 Molar, (2)10-6 

Molar   

 
Fig.3. (a) Excitation at 380 nm in Dichloromethane  

and (b) emission peak at 430 nm (1) 10-3 Molar, (2)10-6 
Molar   

The powder emission spectra (383 nm excitation) and 

have a peak at 468 nm. There is hypsochromic shift 

of nearly 38 nm in dichloromethane and 18 nm in 

acetic acid  solution spectrum from solid state powder 
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form. The blue-shift is observed when the 

conjugation length is shortening due to any kind of 

structural effects. The photoluminescent properties of 

the synthesized molecules were found to be suitable 

for blue dopants. The role played by protonation in 

photophysical behavior was also considered, since 

this class of polymers is only soluble in strong acid 

media.  
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This work comprised the study of the photophysical 

properties of nitrogen containing polymers with 

confined conjugation and the role of this element in 

some interesting properties.  

IV. CONCLUSION 
 

       Quinoline moiety is of great importance to 

chemists as well as biologists as it is one of the key 

building elements for many naturally occurring 

compounds.  A comprehensive study of the 

photophysical properties of a family of eminent blue 

emitting Diphenyl Quinoline derivative in solution 

has been carried out. The affordable starting materials 

for the chemical synthesis of the different quinoline 

emitters and its simplicity make this material class 

suitable, providing new approaches that promise to be 

cheaper and more saving energy efficient than the 

technologies currently available.  

         The organic compound is a blue emitting 

chromophore in solid crystalline powder as well as in 

solution form. Derivatives of diphenyl quinoline may 

be considered as promising candidate for luminescent 

applications as blue fluorescent emitters in acidic and 

basic media. 
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