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Ground state properties of 5,7-diphenyl-4,7-dihydro-[1,2,4]triazolo[1,5-

a]pyrimidine, compound 1, and its derivatives are investigated 

experimentally and theoretically in 1,4-Dioxane (Dioxane) and N,N- 

Dimethylformamide (DMF). The calculations show that all the studied 

compounds 1-7 are non-planar as indicated from the values of the dihedral 

angles, resulting in a significant impact on the electronic and structural 

properties. The ground state properties of compounds 1-7 at B3LYP/6-

311G(df,pd) show that compound 2,which contains the nitro group, has the 

lowest ELUMO and Eg, indicating highest reactivity. Compound 7 is found to 

have the highest polarity. The observed UV spectra in Dioxane and DMF of 

compounds 1, 2, 4, 5 and 6 exhibit 2 bands in both solvents, compound 3 

exhibits 4 bands in Dioxane and 3 bands in DMF, while compound 7 exhibits 

3 bands in both solvents. The difference in the spectral features of the studied 

compounds can be attributed to the extent of the hyper conjugation of the 

triazolo[1,5-a]pyrimidine moiety and the nature of the substituent of the two 

phenyl groups. Band maxima (λmax) and intensities of the spectra are found to 

have solvent dependence reflected as blue and red shifts. The theoretical 

spectra computed at TD-B3LYP/6-311G(d,p) in gas phase, Dioxane and 

DMF nicely reproduce the observed spectra. 

 
Copy Right, IJAR, 2015,. All rights reserved 

 

 

INTRODUCTION 

 
Triazolopyrimidine derivatives are fused heterocyclic derivatives that have a broad range of activities. It was found 

that some of these compounds have analgesic, anticonvulsant, anti-inflammatory [1], antimicrobial [2], growth 

inhibition of some microorganisms [3], antitumor [4-8], antiparasitics [9], inhibition of p. falciparum [10], anti-

cancer agents [11-14] ,antibiotic agent [15], adsorption inhibitors for the corrosion of mild steel [16], inhibition of 

the CD40 Pathway of Monocyte Activation [17], antifungal [18], macrophage activation [19], hepatitis C virus 

polymerase inhibitors [20], acetohydroxyacid synthase inhibitor [21], potential agents against trypanosomatids [22], 

antibacterial agents [23-25], adenosine A2a receptor antagonists [26, 27], latent leishmanicidal [28], antimalarial 

[29], human adenosine A3 receptor ligands [30], cardiovascular vasodilators [31], and herbicides activities [32]. 

Intense studies and calculations have been obtained for triazolopyrimidine derivatives, where the UV spectra of 

some triazolopyrimidine derivatives were studied, the results show the effect of the polar and non-polar solvents on 

the intensities and λmax of the peaks observed in the UV spectra [33], Moxon et al obtained the absorption and 

fluorescence spectra of one triazolopyrimidine compound in a wide range of solvents [34], for triazolopyrimidine 

complexes, UV–Vis spectroscopies of copper(II), nickel(II) and zinc(II) complexes were investigated [35]. 

Furthermore, a ruthenium(II) complex binding with a triazolopyrimidine ligand was prepared and experimentally 

studied by UV–Vis spectroscopy, where its electronic structure and UV–Vis spectrum were calculated using the 

TD–DFT method [36]. Dobado et al [37] performed molecular orbital studies on anionic and neutral structures of 
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some triazolopyrimidine derivatives at B3LYP/6-311+G** level and the quality of the theoretical results has been 

tested against the experimental X-ray structures for the three most stable neutral forms, yielding very good 

agreement. A more recent molecular orbital study was performed on different compounds of triazolopyrimidine 

derivatives at DFT-B3LYP/6-31G level of theory and excited states were calculated using ZINDO/S [33]. 

The UV spectroscopic studies along with HOMO–LUMO analysis have been used to elucidate information 

regarding charge transfer within the molecule. One key approach to understand solvent effects is the solvent-induced 

changes in the electronic transition of solutes, generally referred to as solvatochromism. Because of the wide range 

of biological activities of the triazolopyrimidine derivatives, these proposed triazolo [1,5-a] pyrimidine derivatives 

are considered of scientific interest to be explored. The electronic structures of molecules usually manifest itself in 

the electronic absorption and emission spectra, this manifestation enables the detailed understanding of the forces 

that govern the electronic structure of the studied triazolo [1, 5-a] pyrimidine derivatives.  

Although, several investigations have been published that dealt with the electronic spectra of some 

triazolopyrimidine derivatives, yet there is no such systematic study of solvent and substituent effect on the observed 

spectra for these proposed triazolo [1,5-a] pyrimidine derivatives, such study is of critical importance in 

understanding their electronic structure which may correlate with their biological activity. The aim of this work is: 

(1) to explore the ground state properties of the studied triazolo [1,5-a] pyrimidine derivatives at the Density 

Functional level of Theory (DFT) method using B3LYP/6 -311G(df, pd); (2) study the type and extent of 

conjugative interaction between different subsystems of triazolo [1,5-a] pyrimidine derivatives; (3) the effect of 

solvent polarity on the observed spectra by using Dioxane as a nonpolar solvent and DMF as a polar solvent. These 

two solvents were selectively chosen because of their excellent dissolving ability of the studied sold compounds, 

hence, predicting the relative stabilities, extent of charge transfer character and assignment of the observed 

electronic transitions; (4) the effect of different substituents on the electronic spectra of triazolo [1,5-a] pyrimidine 

derivatives. 

 

2. Experimental 
 

2.1 Compounds 

The compounds studied were prepared and purified using standard procedures cited in the literature [38]. The 

proposed molecules consist of two fused triazolopyrimidine rings attached to two terminal phenyl groups via 

pyrimidine ring. Substituent effect is investigated by insertion of various substituents in position 4 in both phenyl 

groups, Ph-X and Ph-Y, as shown in scheme 1, which shows the structure of  the seven proposed compounds 1-7 of 

triazolo [1, 5-a] pyrimidine derivatives, where compound 1 is 5,7-diphenyl-4,7-dihydro-[1,2,4] triazolo [1,5-a] 

pyrimidine, 2 is 5-(4-fluorophenyl)-7-(4-nitrophenyl)-4,7-dihydro-[1,2,4]triazolo [1,5-a] pyrimidine, 3 is 5-(4-

fluorophenyl)-7-(4-methoxyphenyl)-4,7-dihydro-[1,2,4] triazolo [1,5-a] pyrimidine, 4 is 5,7-bis(4-fluorophenyl)-4,7-

dihydro-[1,2,4] triazolo [1,5-a] pyrimidine, 5 is 7-(4-bromophenyl)-5-(4-fluorophenyl)-4,7-dihydro-[1,2,4] triazolo 

[1,5-a] pyrimidine, 6 is 5-(4-fluorophenyl)-7-(p-tolyl)-4,7-dihydro-[1,2,4] triazolo [1,5-a] pyrimidine, 7 is 7-(4-

fluorophenyl)-5-(4-methoxyphenyl)-4,7-dihydro-[1,2,4] triazolo [1,5-a] pyrimidine. 

 

 
 

Triazolopyrimidine 

Compounds 
X Y 

1 H H 

2 NO2 F 
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3 OCH3 F 

4 F F 

5 Br F 

6 CH3 F 

7 F OCH3 

 

Scheme 1 

 

2.2 Solvents 

Polar (Dimethyl Formamide, DMF) and non-polar (Dioxane) were obtained from Merck, AR grade and used 

without further purification. The two solvents show excellent dissolving ability for compound 5,7-diphenyl-4,7-

dihydro-[1,2,4] triazolo [1,5-a] pyrimidine and its derivatives. 

 

2.3 Apparatus 

The electronic absorption spectra were measured using a Perkin Elmer Lambda 4B spectrophotometer using 1.0 cm 

fused quartz cells, where the spectrometer records linearly the percent of transmittance over the range 200-700 nm.  

Compounds 1,2,3,4,5,6, and 7 are dissolved in Dioxane at different concentrations of 0.000135 M, 0.0000625 M, 

0.0000826 M, 0.0000924 M, 0.00008385, 0.0001588 M, 0.0000735M, respectively. Compounds 1,2,3,4,5,6, and 7 

are dissolved in DMF at different concentrations of  0.0002 M, 0.00005 M, 0.00005 M, 0.0001 M, 0.0001455 M, 

0.00014325 M, 0.0001485 M, respectively. The UV spectra of the dissolved compounds are recorded at ambient 

temperatures using a 1.0 cm fused quartz cell fitted into the spectrometer. The absorption spectra are acquired by 

displaying molar absorptivity versus wavelength. 

 

 

3. Computational details 
In this study, DFT (B3LYP) [39, 40] method was used. This function is a combination of the Becke's three 

parameters non-local exchange potential with the non-local correlation functional of lee et al. Full geometry 

optimization was performed using 6-311G (df, pd) as a basis set to generate the optimized structures and ground 

state properties of the studied triazolo [1,5-a] pyrimidine derivatives. The electronic transition properties, which 

include maximum excitation wavelength (λmax) and relative intensities (oscillator strengths, f), were obtained using 

the Time Dependent Density Functional Theory (TD-DFT) [41] at 6-311G(d,p) as a basis set. Theoretical absorption 

spectra were calculated in gas phase, Dioxane and DMF using TD-DFT, while in Dioxane and DMF, SCRF method 

was used, where the Polarizable Continuum Model (PCM) using the integral equation formalism variant (IEFPCM) 

is the default SCRF method [42, 43]. All calculations were performed using Gaussian 09W program package [44]. 

 

4. Result and Discussion  
 

4.1 Ground state Properties 

 

 

 

 

 

 

 

 

 

 
(a)      (b)     (c) 



ISSN 2320-5407                               International Journal of Advanced Research (2015), Volume 3, Issue 5, 703-722 

 

 706 

 

 

 

 

   

  
(d)      (e)     (f) 

 

 

 

 

 

 

 

 
 

(g)      

      

Figure 1. The optimized structure, perspective view of dipole moment of triazolo [1, 5-a] pyrimidine derivatives (a) 

1 , (b) 2, (c) 3, (d) 4, (e) 5, (f) 6, (g) 7 at B3LYP/6-311G (df, pd). 

 

 

The full geometry optimization of the proposed molecules were carried out at the B3LYP/6-311G(df,pd) are 

presented in Fig. 1. The energies of HOMO, LUMO, energy gap Eg and dipole moment of all derivatives are 

presented in Fig. 2 and Table 1. 

 

 

Table 1, Theoretical calculation of total energy, EHOMO, ELUMO, Energy gap (Eg) and dipole moment of compounds 1-

7, calculated at B3LYP/6-311G(df,pd) in gas phase. 

G.S. 

Properties 
1 2 3 4 5 6 7 

ET (au) -875.4766363 -1179.3053139 -1089.302333 -1074.0114824 -3548.2884968 -1014.0728369 -1089.3034277 

EHOMO (eV)
a
 -5.803 -6.230 -5.806 -5.971 -6.021 -5.844 -5.764 

ELUMO (eV)
b
 -1.277 -2.662 -1.234 -1.359 -1.423 -1.253 -1.081 

Eg (eV) 4.527 3.567 4.572 4.612 4.597 4.591 4.683 

µ (debye) 4.00 5.36 3.43 2.85 3.05 2.88 5.63 

D(5-6-10-15)
c
 63.129 48.855 68.854 71.672 69.514 66.096 73.934 

D(9-8-16-17)
c
 36.513 37.991 36.295 36.843 36.268 36.720 36.235 

 a I.E. = - EHOMO 

 b E.A. = - ELUMO 

 cFor numbering system (c.f. Fig. 1). 
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Figure 2. Energy of HOMO, LUMO and energy gap (Eg), eV of the studied compounds at B3LYP/6-311G(df, pd) 

level of theory. 

 

 

It is apparent from Fig. 1 that the optimized structures of compounds 1-7 are non-planar. To verify the non-planarity 

of these compounds it is found that the fused triazolo [1, 5-a] pyrimidine ring is almost planar, however the Ph-Y 

moiety is slightly out of the plane of the fused triazolo [1, 5-a] pyrimidine ring as indicated by the values of the 

dihedral angle D(9-8-16-17), which ranged from 36˚ to 38˚ for all the studied compounds, as shown in Table 1. 

Moreover, Ph-X is out of plane of the triazolo [1,5-a] pyrimidine fused ring by D(5-6-10-15), ranging from 49˚ to 

74˚ for all the studied compounds (c.f. Table 1). One possible explanation of such non-planarity is the steric effect 

between Ph-X and the hydrogen atom binding to carbon atom (C6), as shown in Fig. 1. Moreover, there is another 

explanation why Ph-X is located out-of-plane, which involves the difference in the hybridization of C6, which has 

SP3 hybridization and flanked between SP2 carbons of Ph-X and pyrimidine ring. This difference in hybridization 

leads to geometrical changes at C6, giving rise to non-planarity of Ph-X. The insertion of F, Br, CH3, NO2, and 

OCH3 groups in position 4 of either of the terminal phenyl groups doesn't make a noticeable change in the geometry 

of compounds 1-7, as shown in Fig. 1. The ionization energy, I.E., measures the donating property (oxidation 

power) of the molecule. The I.E. of compound 1 is calculated to be 5.803 eV, insertion of F atom in position 4 of 

Ph-Y and nitro group in position 4 of Ph-X results in the formation of compound 2 for which I.E. is 6.230 eV. The 

variation of I.E. with substituents is investigated by monitoring the calculated I.E. with variation of substituents in 

position 4 of Ph-X of compound 2. Insertion of OCH3, F, Br and CH3 in position 4 of Ph-X of compound 2 results in 

the formation of compounds 3, 4, 5 and 6, respectively, which results in changing the I.E. to 5.806, 5.971, 6.021, and 

5.844 eV, respectively. The reverse of the substituents of position 4 of Ph-X and Ph-Y of compound 3 results in the 

formation of compound 7, for which the I.E. is calculated to be 5.764 eV, indicating that the reverse of the position 

F and OCH3 does not result in a significant change of I.E. The order of decreasing the I.E. (increasing the oxidation 

power) of the proposed molecules, is: 2>5>4>6>3 >1>7,as shown in Table 1 and Fig. 2. The electron affinity, E.A, 

measures the accepting property (reduction power) of the molecule. The E.A. of compound 1 is calculated to be 

1.277 eV. The analysis of E.A, indicates that the order of decrease of the reduction power is: 2 > 5 > 4 > 1 >6 > 3 > 

7, as shown in Table 1 and Fig. 2. The band gap, Eg is the energy difference between EHOMO and ELUMO, it signifies 

the facile electron transition from EHOMO to ELUMO, i.e. the reactivity of molecule. The results in Table 1 and Fig. 2 

show that the reactivity of these molecules increases in the order:  7 <4 <5 <6 < 3 < 1 < 2. The dipole moment 

measures the polarizability of the molecule, where the order of decrease of the dipole moment is: 7 > 2 > 1> 3 > 5 > 

6 > 4, as shown in Table 1 and Fig. 1. 

 

4.2 Electronic absorption spectra 

The electronic absorption spectra of triazolo [1, 5-a] pyrimidine derivatives 1-7 studied in this workdepend on the 

type and extent of interaction between different moieties. Four possible types of interaction between subsystems can 

exist, as shown in scheme 2. For example: (i) no interaction between the fused triazolo [1, 5-a] pyrimidine ring and 

the two terminal phenyl groups Ph-X and Ph-Y; (ii) cross conjugation between Ph-X and triazolo [1, 5-a] 

pyrimidine; (iii) partial conjugation between Ph-Y and triazolo [1, 5-a] pyrimidine; (iv) full conjugation between the 

three subsystems Ph-X, Ph-Y and triazolo [1, 5-a] pyrimidine. 



ISSN 2320-5407                               International Journal of Advanced Research (2015), Volume 3, Issue 5, 703-722 

 

 708 

 

   
    (i)     (ii) 

   
    (iii)     (iv) 

 

Scheme 2 

 

 

4.2.1 Electronic absorption spectra of compound 1 

 
 

Figure 3. Electronic absorption spectra of compound 1; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF. 

 

 

The experimental and theoretical electronic absorption spectra of compound 1 in Dioxane and DMF are presented in 

Fig. 3 and Table 2. The experimental UV spectrum in Dioxane shows two intense bands at 308 and 262 nm, 

increasing solvent polarity from Dioxane to DMF results in a noticeable blue shift of the first band and a small red 

shift of the second band, where the first band shifted to 293 nm and the second band shifted to 266 nm.Furthermore, 

increasing solvent polarity causes a marked decrease in the intensity of the two bands. The two observed bands are 

assigned as π-π* transitions, as reflected from the values of their molar absorptivity (ε = 4000 - 13000). 
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Table 2, Experimental and theoretical UV spectra of compound 1, calculated at TD-B3LYP/6-311G(d,p). 

 

 

To help predicting and assigning the origin of the experimental spectrum of compound 1, the theoretical gas phase 

transitions of the various subsystems a, b and c are calculated using TD-B3LYP/6-311G(d,p), which are presented in 

Fig. 4 and Table 3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a 

 

 

 

 

 

 

 

 

 

 

 

b   c    d    compound 1 

 

 

Ex. 

states 

Theoretical 
 

Experimental Assig. 

Gas phase 

 

Dioxane 

 

DMF Dioxane DMF  

Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm 

 

λmax , nm λmax , nm  

S1 72 -> 73 0.700 0.0555 313.5 72 -> 73 0.701 0.0841 310.2 72 -> 73 0.699 0.0933 305.9 308.0 293.0 Electron 

delocal. 

S2 72 -> 74 0.699 0.0019 282.1 72 -> 74 0.696 0.0031 276.1 72 -> 74 

72 -> 75 

0.675 

-0.175 

0.0009 270.6    

S3 72 -> 75 0.701 0.0011 269.1 72 -> 75 0.702 0.0023 268.6 72 -> 74 

72 -> 75 

0.162 

0.675 

0.0061 269.4    

S4 72 -> 76 0.697 0.0048 259.6 72 -> 76 0.696 0.0062 258.6 72 -> 76 0.696 0.0051 258.7    

S5 69 -> 73 

71 -> 73 

0.113 

0.671 

0.2468 248.0 71 -> 73 0.678 0.3758 246.8 70 -> 73 

71 -> 73 

-0.112 

0.669 

0.4037 244.1 262.0 266.0 Electron 

delocal. 

S6 65 -> 74 

68 -> 73 

69 -> 74 

70 -> 74 

71 -> 74 

-0.124 

0.486 

0.145 

0.197 

-0.412 

0.0007 240.3 65 -> 74 

68 -> 73 

70 -> 74 

71 -> 74 

72 -> 74 

0.113 

0.514 

0.202 

-0.387 

-0.112 

0.0035 239.5 68 -> 73 

70 -> 74 

71 -> 74 

71 -> 75 

72 -> 74 

0.534 

-0.140 

-0.325 

-0.183 

0.121 

0.0088 238.8    
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Figure 4. Theoretical UV-spectra calculated at TD-DFT B3LYP/6-311G(d,p) level of theory of : (a) 4,7-dihydro-

[1,2,4]triazolo[1,5-a]pyrimidine; (b) 7-phenyl-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine; (c) 5-phenyl-4,7-

dihydro-[1,2,4]triazolo[1,5-a]pyrimidine; (compound 1) 5,7-diphenyl-4,7-dihydro-[1,2,4]triazolo[1,5-a]pyrimidine. 

 

 

Table 3, Theoretical vertical excitations of Compound 1 and its subsystems calculated at TD- B3LYP/6-311G(d,p) 

in gas phase* 

Single point vertical excitation a b c Compound 1 

1 250.0 263.4 281.7 259.6 

2  274.9 308.1 269.1 

3    282.1 

4    313.5 

* Structures of Compound 1 and its subsystems a, b and c are shown in Fig. 4. 

 

 

For subsystem a, one transition is computed at 250 nm; subsystem b, two transitions are computed at 263.4, and 

274.9 nm; subsystem c, two transitions are computed at 281.7, and 308.1 nm; compound 1, four transitions are 

computed at 259.6, 269.1, 282.1, and 313.5 nm. The correlation of the theoretical transitions of the various 

subsystems, shown in Table 3, indicates that the transition at 281.7 nm of subsystem c correlates with the transition 

at 282.1 nm of compound 1. Moreover, the transition at 308.1 nm of subsystem c correlates with that at 313.5 nm of 

compound 1. This indicates that the partial conjugation of Ph-Y and triazolo [1, 5-a] pyrimidine of subsystem c 

reproduces the full conjugation of compound 1, which verifies the negligible influence of the interaction of Ph-X on 

the triazolo [1, 5-a] pyrimidine due to the non-planarity of the former with the latter (c.f. scheme 2). 

In order to account for the experimentally observed UV Spectra of compound 1 in Dioxane and DMF, one needs to 

consider the theoretically calculated vertical transitions using TD/B3LYP/6-311G(d,p) level. In Dioxane, the band 

appearing in the experimental spectrum at 308 nm is reproduced theoretically using Dioxane as a solvent by the 

vertical excitation S1 at 310.2 nm, as shown in Table 2, which involves orbitals Φ72 and Φ73. The observed 

wavelength in the UV spectrum is 2.2 nm lower than the calculated wavelength. Increasing solvent polarity in DMF, 

causes λmax of this band to appear at 293 nm. The theoretical calculation in DMF reproduces the wavelength of this 

band at 305.9 nm (S1), showing that the orbitals Φ72 and Φ73 are also involved in this transition, indicating that the 

calculated wavelength is higher than the observed wavelength. Theoretical gas phase calculations reproduce this 

band at 313.5 nm (S1), which also involves Φ72 and Φ73, indicating that gas phase calculations give higher 

wavelength than the theoretical wavelength calculated using Dioxane or DMF as a solvent. The second band, 

experimentally observed at 262 nm in Dioxane, is reproduced theoretically in Dioxane at 246.8 nm (S5), which is 

lower than the experimental wavelength, which involves the orbitals Φ71 and Φ73 in the transition. In DMF, this band 

appears at 266 nm, where theoretical calculations in DMF reproduce this band at 244.1 nm (S5), which is lower than 

the observed wavelength, which involves the orbitals Φ71 and Φ73 in the transition. Comparing with gas phase, 

theoretical calculations give a transition at 248.0 nm (S5), which is higher than the theoretical wavelengths 

calculated in Dioxane or DMF, it also involves orbitals Φ71 and Φ73. The nature of the electronic transition can be 

inferred from examining the electron density contours of molecular orbitals, which are shown in Fig. 5 for all the 

studied compounds. The three orbitals Φ71, Φ72 and Φ73, involved in the theoretical transitions of compound 1, are 

shown in Fig. 5a, 5b and 5c, respectively, where the first band, involving Φ72
-1

 Φ73, and the second band, involving 

Φ71
-1

 Φ73,show a delocalization of electron density.  

 

 

 

 

 

 

 

 

 
a    b    c    d 
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e    f    g    h 

 

 

i    j    k    l 

 

m    n    o    p 

 

q    r    s    t 

 

u    v    w    x 
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    y    z 

 

Figure 5. Electron density contour of (a) Ф71, (b) Ф72, (c) Ф73 of 1; (d) Φ84, ( e) Φ85, (f) Φ86, (g) Φ88 of 2; (h) Ф83, (i) 

Ф84, (j) Ф85, (k) Ф86, (l) Ф87 of 3; (m) Ф79, (n) Ф80, (o) Ф81 of 4; (p) Ф92, (q) Ф93, (r) Ф94 of 5; (s) Ф79, (t) 

Ф80, (u) Ф81 of 6; (v) Ф83, (w) Ф84, (x) Ф85, (y) Ф86, (z) Ф87 of 7. 

 

4.2.2 Electronic absorption spectra of compound 2 

 
 

Figure 6. Electronic absorption spectra of compound 2; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF.   

 

 

Compound 2 results by inserting of NO2 group in position X and F atom in position Y in Ph-X and Ph-Y of 

compound 1. As in compound 1, the experimental and theoretical electronic absorption spectra of compound 2 in 

Dioxane and DMF are shown in Fig. 6 and Table 4.  

 

 

Table 4, Experimental and theoretical UV spectra of compound 2, calculated at TD-B3LYP/6-311G(d,p). 

Ex. 

states 

Theoretical 

 

Experimental 
Assig. 

Gas phase 

 

Dioxane 

 

DMF Dioxane DMF 

Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm λmax , nm λmax , nm  

S1 87 -> 88 0.704 0.0210 407.9 87 -> 88 0.705 0.0266 431.4 87 -> 88 0.705 0.0267 461.9    

S2 80 -> 88 

81 -> 88 

81 -> 92 

0.129 

0.679 

-0.119 

0.0000 323.4 79 -> 88 

80 -> 88 

80 -> 92 

0.307 

0.620 

-0.100 

0.0000 322.2 86 -> 88 0.704 0.0463 333.9    

S3 86 -> 88 0.700 0.0490 304.1 86 -> 88 0.704 0.0592 317.7 79 -> 88 

79 -> 92 

0.694 

-0.102 

0.0001 320.8 319.0 322.0 CT-band 

S4 87 -> 89 0.690 0.0691 299.4 87 -> 89 0.691 0.0935 299.4 83 -> 88 

84 -> 88 

87 -> 89 

87 -> 90 

0.137 

-0.167 

0.655 

-0.120 

0.1033 298.8    

S5 87 -> 90 0.699 0.0048 287.3 83 -> 88 

85 -> 88 

85 -> 91 

87 -> 91 

0.587 

-0.290 

-0.104 

-0.174 

0.0194 285.9 83 -> 88 

84 -> 88 

87 -> 89 

0.586 

-0.297 

-0.209 

0.0338 295.3    

S6 78 -> 88 

78 -> 92 

0.689 

-0.114 

0.0002 286.3 78 -> 88 

78 -> 92 

0.687 

-0.105 

0.0014 283.5 78 -> 88 

83 -> 88 

84 -> 88 

87 -> 90 

-0.104 

0.251 

0.538 

-0.351 

0.2273 283.3    

S7 83 -> 88 

84 -> 88 

85 -> 88 

87 -> 91 

0.159 

0.409 

-0.139 

0.515 

0.0064 279.0  87 -> 90 0.691 0.0103 282.7  85 -> 88 

87 -> 90 

87 -> 91 

0.582 

0.173 

0.349 

0.0036 280.4     
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S8 83 -> 88 

84 -> 88 

85 -> 88 

87 -> 91 

-0.123 

-0.388 

0.309 

0.462 

0.0114 275.2  85 -> 88 

87 -> 91 

-0.306 

0.625 

0.0357 278.9  78 -> 88 

87 -> 90 

0.630 

-0.262 

0.0007 279.9     

S9 84 -> 88 

85 -> 88 

87 -> 91 

0.318 

0.604 

-0.108 

0.1939 268.0  83 -> 88 

85 -> 88 

87 -> 91 

0.338 

0.549 

0.241 

0.2452 275.0  78 -> 88 

83 -> 88 

84 -> 88 

85 -> 88 

87 -> 89 

87 -> 90 

0.271 

0.225 

0.279 

-0.158 

0.102 

0.498 

0.0718 279.5  286.0 287.0 Electron 

delocal. 

 

 

In Dioxane, the experimental spectrum is composed of two bands at 319 and 286 nm. Increasing solvent polarity 

from Dioxane to DMF results in a small red shift of the two bands, where the first band shifted to 322 nm and the 

second band shifted to 287 nm. Furthermore, increasing solvent polarity causes an increase in the intensity of both 

bands. The two observed bands are assigned as π-π* transitions. To interpret the experimentally observed UV 

Spectra of compound 2 in Dioxane and DMF, the theoretically calculated vertical transitions using TD/B3LYP/6-

311G(d,p) level is considered. In Dioxane, the band appearing in the experimental spectrum at 319 nm is reproduced 

theoretically using Dioxane as a solvent at 317.7 nm (S3), showing a fair agreement with the observed λmax, which 

involves orbitals Φ86 and Φ88. Increasing solvent polarity in DMF, makes this band to appear at 322 nm. Theoretical 

calculations of vertical excitation in DMF reproduce this band at 333.9 nm (S2), showing that the same orbitals are 

involved in this transition as in Dioxane calculations, indicating that the calculated wavelength is higher than the 

observed wavelength. Gas phase calculations reproduce this band at 304.1 nm (S3), which also involves the same 

orbitals as in DMF and Dioxane, indicating that the gas phase calculations give a lower wavelength than that 

calculated using DMF or Dioxane as a solvent. The second band λmax, observed at 286 nm in Dioxane, is reproduced 

theoretically in Dioxane at 275.0 nm (S9), indicating that the orbitals Φ85 and Φ88 are involved in this transition. In 

DMF, this band appears at 287 nm, where theoretical calculations in DMF reproduce this band at 283.3 nm (S6), 

which shows a fair agreement with the experimental wavelength, where the orbitals Φ84 and Φ88 are involved in this 

transition. Theoretical gas phase calculations give a value of 268.0 nm (S9) for this band, which involves orbitals 

Φ85 and Φ88 in the transition as in Dioxane. Moreover, theoretical gas phase wavelength for this transition is found to 

be lower than the theoretical wavelengths calculated in Dioxane or DMF. The four orbitals Φ84, Φ85, Φ86, and Φ88 are 

involved in the theoretical transitions of compound 2, as shown in Fig. 5d, 5e, 5f and 5g, respectively, where the 

first band, involving Φ86 and Φ88 orbitals for gas phase , Dioxane and DMF, shows a charge transfer CT character, 

while the second band, involving Φ84, Φ85 and Φ88 orbitals, shows a delocalization of electron density character 

when both configurations, Φ84
-1

 Φ88 in DMF, and Φ85
-1

 Φ88 in gas phase and Dioxane, are involved.  

 

4.2.3 Electronic absorption spectra of compound 3 

 
 

Figure 7. Electronic absorption spectra of compound 3; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF. 

 



ISSN 2320-5407                               International Journal of Advanced Research (2015), Volume 3, Issue 5, 703-722 

 

 714 

Compound 3 results by keeping F atom in Ph-Y and inserting OCH3 group in position X of compound 2. The 

experimental and theoretical electronic absorption spectra of compound 3 in Dioxane and DMF are shown in Fig. 7 

and Table 5.  

 

 

Table 5, Experimental and theoretical UV spectra of compound 3, calculated at TD-B3LYP/6-311G(d,p). 

Ex. 

states 

Theoretical 

 

Experimental 

Assig. Gas phase 

 

Dioxane 

 

DMF Dioxane DMF 

Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm λmax , nm λmax , nm 

S1 84 -> 85 0.696 0.0692 309.4 84 -> 85 0.698 0.1036 306.5 84 -> 85 0.697 0.1179 301.7 328.0 327.0 Electron 

delocal. 

S2 84 -> 86 0.696 0.0064 300.1 84 -> 86 0.696 0.0095 293.3 84 -> 86 0.695 0.0116 285.4 297.0 295.0 CT-band 

S3 83 -> 85 0.698 0.0755 276.6 83 -> 85 0.697 0.0965 273.8 83 -> 85 

84 -> 87 

-0.341 

0.609 

0.0242 268.9 275.0 273.0 CT-band 

S4 84 -> 87 0.700 0.0021 266.3 84 -> 87 0.700 0.0034 266.5 83 -> 85 

84 -> 87 

0.605 

0.347 

0.0813 268.3    

S5 83 -> 86 0.699 0.0012 258.5 83 -> 86 0.695 0.0020 253.0 83 -> 87 

84 -> 88 

0.253 

0.638 

0.0094 250.9    

S6 83 -> 87 

84 -> 88 

0.255 

0.637 

0.0065 249.9 83 -> 87 

84 -> 88 

0.282 

0.625 

0.0091 250.1 81 -> 85 

81 -> 88 

83 -> 86 

83 -> 87 

83 -> 88 

84 -> 88 

-0.115 

0.160 

-0.394 

0.459 

0.116 

-0.215 

0.0352 245.7    

S7 81 -> 85 

81 -> 88 

83 -> 87 

83 -> 88 

84 -> 88 

-0.180 

0.211 

0.556 

0.152 

-0.263 

0.0225 244.9  81 -> 85 

81 -> 88 

83 -> 87 

83 -> 88 

84 -> 88 

-0.152 

0.195 

0.556 

0.145 

-0.290 

0.0352 245.3  80 -> 85 

81 -> 88 

82 -> 86 

83 -> 86 

83 -> 87 

84 -> 88 

-0.113 

0.110 

-0.137 

0.545 

0.341 

-0.136 

0.0091 244.9  255.0  Electron 

delocal. 

 

The observed spectrum of compound 3 in Dioxane is composed of four bands appearing at 328, 297, 275 and 255 

nm. Compound 3 in DMF exhibits three bands at 327, 295 and 273 nm, where the fourth band, observed in Dioxane, 

disappeared in the experimental UV spectrum in DMF. The change of solvent polarity from Dioxane to DMF does 

not result in a significant change in wavelength for all the observed bands. The intensity of all bands is increased 

upon increasing solvent polarity. All bands are assigned to have π-π* character. TD/B3LYP/6-311G(d,p) vertical 

excitation calculations helped in the interpretation of the observed UV Spectra of compound 3 in Dioxane, which 

gives excitations at 306.5 (S1), 293.3 (S2), 273.8 (S3) and 245.3 (S7) nm, showing a satisfactory agreement with the 

second and third bands, and a fair agreement with the fourth band. Vertical excitation calculations of compound 3 in 

DMF gives four bands at 301.7 (S1), 285.4 (S2), 268.3 (S4) and 245.7 (S6) nm, which shows a fair agreement with 

the second and third bands, while the fourth band is reproduced theoretically and unobserved experimentally in 

DMF. In gas phase, vertical excitation calculations of compound 3 reproduce the four bands at 309.4 (S1), 300.1 

(S2), 276.6 (S3) and 244.9 (S7) nm.  The vertical excitation calculations indicate that the orbitals Ф84 and Ф85 are 

involved in the transition for the first band in gas phase, Dioxane, and DMF, as shown in Fig. 5i and 5j, which show 

a delocalization of electron dentistry. The orbitals Ф84 and Ф86 are involved in the transition for the second band in 

gas phase, Dioxane and DMF, as shown in Fig. 5i and 5k, which show a charge transfer CT character. The 

calculations in gas phase, Dioxane and DMF elucidate that the orbitals Ф83 and Ф85 are involved in the transition for 

the third band, showing a charge transfer character, as shown in Fig. 5h and 5j. Forthe fourth band, the orbitals 

involved in the theoretical vertical excitation for gas phase, Dioxane and DMF, are Ф83 and Ф87, as shown in Fig. 5h 

and 5l, where electron density delocalization character manifests itself. 

 

4.2.4 Electronic absorption spectra of compound 4 
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Figure 8. Electronic absorption spectra of compound 4; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF.   

 

 

Inserting F atom in position X of compound 2 results in the formation of compound 4. The experimental and 

theoretical electronic absorption spectra of compound 4 in Dioxane and DMF are shown in Fig. 8 and Table 6.  

 

Table 6, Experimental and theoretical UV spectra of compound 4, calculated at TD-B3LYP/6-311G(d,p). 

Ex. 

states 

Theoretical 
 

Experimental Assig. 

Gas phase 

 

Dioxane 

 

DMF Dioxane DMF 

 
Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm 

 

λmax , nm 
λmax , 

nm 

S1 80 -> 81 0.698 0.0518 307.3 80 -> 81 0.699 0.0834 305.3 80 -> 81 0.698 0.0932 302.3 319.0 319.0 Electron 

delocal. 

S2 80 -> 82 0.700 0.0044 295.3 80 -> 82 0.700 0.0069 288.9 80 -> 82 0.698 0.0088 282.6    

S3 80 -> 83 0.702 0.0001 273.5 80 -> 83 0.702 0.0003 274.4 80 -> 83 0.701 0.0003 276.4    

S4 80 -> 84 0.697 0.0020 259.4 80 -> 84 0.695 0.0032 258.3 80 -> 84 0.692 0.0034 258.9    

S5 78 -> 81 

79 -> 81 

0.129 

0.672 

0.2129 249.8 79 -> 81 0.675 0.3458 248.5 78 -> 81 

79 -> 81 

-0.131 

0.663 

0.3833 245.7 263.0 267.0 Electron 

delocal. 

S6 75 -> 81 

78 -> 82 

79 -> 82 

0.332 

-0.318 

0.517 

0.0079 244.2 76 -> 81 

78 -> 82 

79 -> 82 

0.358 

0.287 

0.513 

0.0085 242.0 76 -> 81 

78 -> 82 

79 -> 82 

0.391 

0.222 

0.514 

0.0048 239.7    

 

 

In Dioxane, the experimental spectrum is composed of two bands at 319 and 263 nm. In DMF, the two bands are 

observed at 319 and 267 nm. The change of solvent polarity to DMF results in no change of band maximum (λmax) 

for the first band, which implies solvent independence, while the second band is red shifted by 4 nm. The increase of 

solvent polarity results in a slight increase in the intensity of the two bands. The two observed bands are assigned to 

have π-π* character. To explain the observed UV Spectra of compound 4 in Dioxane and DMF, vertical excitations 

are calculated, which give 305.3 nm (S1) for the first band, using Dioxane as a solvent, where the theoretical 

transition involves orbitals Φ80 and Φ81. Theoretical calculations in DMF give 302.3 nm (S1) for the same band, 

where the orbitals involved in this transition are the same as in Dioxane. Gas phase vertical excitations reproduce 

this band at 307.3 nm (S1), which also involves the orbitals Φ80 and Φ81. The second band observed at 263 nm in 

Dioxane, is reproduced theoretically at 248.5 nm (S5), where calculations in Dioxane indicate that orbitals Φ79 and 

Φ81 are involved in this transition. Theoretical calculations in DMF show that, this band appears at 245.7 nm (S5), 

which is lower than the experimental wavelength, where calculations show that the orbitals involved in this 

transition are the same as in Dioxane. Gas phase calculations give a transition at 249.8 nm (S5), indicating that the 

orbitals involved in the transition are also Φ79 and Φ81 as in both solvents. The orbitals involved in the theoretical 
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transitions of compound 4 are Φ79, Φ80 and Φ81, as shown in Fig. 5m, 5n and 5o. Both first and second bands, 

involving Φ80
-1

 Φ81 and Φ79
-1

 Φ81 transition configurations, respectively, for gas phase, Dioxane and DMF, show 

electron delocalization character. 

 

4.2.5 Electronic absorption spectra of compound 5 

 
 

Figure 9. Electronic absorption spectra of compound 5; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF.   

 

 

Replacing F atom in position X of compound 4 with Br atomresults in the formation of compound 5. The 

experimental and theoretical electronic absorption spectra of compound 5 in Dioxane and DMF are shown in Fig. 9 

and Table 7.  

 

Table 7, Experimental and theoretical UV spectra of compound 5, calculated at TD-B3LYP/6-311G(d,p). 

Ex. 

states 

Theoretical 
 

Experimental 
Assig. 

Gas phase 

 

Dioxane 

 

DMF Dioxane DMF 

Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm 

 

λmax , nm λmax , nm  

S1 93 -> 94 0.697 0.0618 309.2 93 -> 94 0.697 0.0926 308.1 93 -> 94 0.695 0.1009 306.6 317.0 314.0 Electron 

delocal. 

S2 93 -> 95 0.700 0.0043 293.7 93 -> 95 0.700 0.0062 287.8 93 -> 95 0.702 0.0019 284.1    

S3 93 -> 96 0.703 0.0013 279.5 93 -> 96 0.702 0.0034 280.9 93 -> 96 0.697 0.0116 281.2    

S4 93 -> 97 0.698 0.0010 268.1 93 -> 97 0.697 0.0022 267.5 93 -> 97 0.694 0.0048 267.5    

S5 90 -> 96 

92 -> 94 

0.104 

0.673 

0.1976 254.2 90 -> 96 

92 -> 94 

0.105 

0.670 

0.3328 251.9 90 -> 95 

92 -> 94 

0.104 

0.655 

0.3786 248.8 268.0 268.0 Electron 

delocal. 

S6 88 -> 94 

91 -> 95 

92 -> 95 

0.330 

-0.423 

0.432 

0.0080 244.3 89 -> 94 

89 -> 97 

91 -> 95 

92 -> 95 

-0.357 

0.109 

-0.385 

0.437 

0.0088 242.1 91 -> 98 

93 -> 98 

0.112 

0.689 

0.0070 244.0    

 

 

Similar to compound 4, the experimental spectrum of compound 5 is composed of two bands, where their values are 

close to their corresponding bands in compound 4. In Dioxane, the two bands observed at 317 and 268 nm, where in 

DMF the two bands appear at 314 and 268 nm. The change of solvent polarity from Dioxane to DMF results in an 

insignificant blue shift for the first band, while the second band shows no band shifting. Unlike compound 4, the 

increase of solvent polarity results in a decrease in the intensity of the bands. The two observed bands are assigned 

to have π-π* character. All the observed transitions, theoretically calculated vertical excitations and their 

assignments are shown in Table 7. The orbitals, Φ92, Φ93 and Φ94, involved in the theoretical transitions of 

compound 5, are displayed in Fig. 5p, 5q and 5r. 
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4.2.6 Electronic absorption spectra of compound 6 

 

 
 

Figure 10. Electronic absorption spectra of compound 6; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF. 

 

 

Inserting CH3 group in position X of compound 2 results in the formation of compound 6. The experimental and 

theoretical electronic absorption spectra of compound 6 in Dioxane and DMF are shown in Fig. 10 and Table 8. 

 

Table 8, Experimental and theoretical UV spectra of compound 6, calculated at TD-B3LYP/6-311G(d,p). 

Ex. 

states 

Theoretical 
 

Experimental 
Assig. 

Gas phase 

 

Dioxane 

 

DMF Dioxane DMF 

Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm 

 

λmax , nm λmax , nm  

S1 80 -> 81 0.698 0.0599 308.8 80 -> 81 0.699 0.0924 306.9 80 -> 81 0.698 0.1035 303.1 313.0 291.0 Electron 

delocal. 

S2 80 -> 82 0.700 0.0048 298.4 80 -> 82 0.700 0.0075 291.7 80 -> 82 0.698 0.0095 284.4    

S3 80 -> 83 0.703 0.0009 267.7 80 -> 83 

80 -> 84 

0.694 

0.114 

0.0017 261.9 80 -> 83 

80 -> 84 

0.695 

0.108 

0.0020 263.1    

S4 79 -> 81 

80 -> 84 

0.280 

0.632 

0.0261 255.2 80 -> 83 

80 -> 84 

-0.113 

0.684 

0.0056 257.9 80 -> 83 

80 -> 84 

-0.108 

0.684 

0.0039 258.1    

S5 79 -> 81 

80 -> 84 

0.627 

-0.290 

0.1552 254.0 79 -> 81 0.685 0.2692 253.0 79 -> 81 0.679 0.2969 249.6 267.0 268.0 Electron 

delocal. 

S6 74 -> 81 

75 -> 81 

78 -> 82 

79 -> 82 

0.126 

0.281 

-0.351 

0.510 

0.0079 245.3 76 -> 81 

78 -> 82 

79 -> 82 

0.341 

-0.379 

0.458 

0.0089 242.7 76 -> 81 

78 -> 82 

79 -> 82 

-0.383 

-0.373 

0.427 

0.0055 240.0    

 

 

In Dioxane, the experimental spectrum is composed of two bands at 313 and 267 nm. Increasing solvent polarity 

from Dioxane to DMF results in a noticeable blue shift by 22 nm for the first band, where the first band shifted to 

291 nm and the second band shifted to 268 nm, it also results in decreasing of the intensity of both bands. The two 

observed bands are assigned as π-π* transitions. All the observed transitions, theoretically calculated vertical 

excitations and their assignments are shown in Table 8. The three orbitals, Φ79, Φ80 and Φ81, involved in the 

theoretical transitions of compound 6, are shown in Fig. 5s, 5t and 5u. 

 

4.2.7 Electronic absorption spectra of compound 7 
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Figure 11. Electronic absorption spectra of compound 7; (a) experimental in Dioxane, (b) experimental in DMF, (c) 

theoretical in gas phase, (d) theoretical in Dioxane, (e) theoretical in DMF. 

 

 

Unlike compound 3, the π-isoelectroniccompound 7 is produced by switching F atom with OCH3 group of 

compound 3. The experimental and theoretical electronic absorption spectra of compound 7 in Dioxane and DMF 

are shown in Fig. 11 and Table 9. 

 

Table 9, Experimental and theoretical UV spectra of compound 7, calculated at TD-B3LYP/6-311G(d,p). 

Ex. 

states 

Theoretical 
 

Experimental 
Assig. 

Gas phase 

 

Dioxane 

 

DMF Dioxane DMF 

Config. Coeff. f λ , nm Config. Coeff. f λ , nm Config. Coeff. f λ , nm 

 

λmax , nm λmax , nm  

S1 84 -> 85 0.687 0.0519 301.9 84 -> 85 0.690 0.0903 300.8 83 -> 85 

84 -> 85 

0.108 

0.688 

0.1168 299.7 330.0 331.0 Electron 

delocal. 

S2 84 -> 86 0.692 0.0176 286.4 84 -> 86 0.688 0.0243 281.4 84 -> 86 0.694 0.0015 281.9 274.0 288.0 CT-band 

S3 84 -> 87 0.697 0.0009 278.9 84 -> 87 0.693 0.0016 280.0 81 -> 85 

84 -> 87 

-0.123 

0.688 

0.0270 277.0    

S4 83 -> 85 

84 -> 88 

0.163 

0.677 

0.0032 262.4 83 -> 85 

84 -> 88 

-0.284 

0.635 

0.0256 261.7 83 -> 85 

84 -> 88 

-0.485 

0.498 

0.1323 261.0    

S5 83 -> 85 

83 -> 86 

84 -> 88 

0.632 

-0.179 

-0.140 

0.4241 254.7 83 -> 85 

84 -> 85 

84 -> 88 

0.623 

0.117 

0.268 

0.5743 257.7 83 -> 85 

84 -> 85 

84 -> 88 

0.485 

-0.136 

0.471 

0.4415 257.9 254.0 267.0 Electron 

delocal. 

S6 80 -> 85 

83 -> 85 

83 -> 86 

-0.257 

0.189 

0.603 

0.1102 250.7 80 -> 85 

83 -> 86 

-0.261 

0.629 

0.0369 249.5 81 -> 85 

83 -> 87 

0.271 

0.626 

0.0156 246.9    

 

 

Observed spectra of compound 7 in Dioxane and DMF are composed of three bands appearing at 330, 274 and 254 

nm for the former and 331, 288 and 267 nm for the latter. Changing of solvent polarity from Dioxane to DMF does 

not result in a significant change in wavelength for the first band, the second band is red shifted by 14 nm, while the 

third band is red shifted by 13 nm. The increase of solvent polarity results in a significant decrease in the intensity of 

the first band, the intensity of the second band remains unchanged, while the intensity of third band is increased. All 

bands are assigned to have π-π* character. Theoretical calculations is capable of assigning the observed UV Spectra 

of compound 7, which give excitations at 300.8 (S1), 281.4 (S2) and 257.7 (S5) nm in Dioxane. In DMF, the three 

bands reproduced at 299.7 (S1), 277.0 (S3) and 257.9 (S5) nm, while in gas phase the calculations give the bands at 

301.9 (S1), 286.4 (S2) and 254.7 (S5) nm. All the observed transitions, theoretically calculated vertical excitations 

and their assignments are shown in Table 9. The orbitals, Φ83, Φ84, Φ85, Φ86 and Φ87, involved in the theoretical 

transitions of compound 7, are shown in Fig. 5v, 5w, 5x, 5y and 5z. 
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Conclusion 
Electronic structure of 5,7-diphenyl-4,7-dihydro-[1,2,4] triazolo [1,5-a] pyrimidine, compound 1 and its derivatives 

are investigated theoretically at B3LYP/6-311G(df,pd). The results indicate a satisfactory agreement between the 

theoretical calculations of vertical excitations computed at the TD-B3LYP/6-311G(d,p) and the experimental 

spectral observations as indicated by the quality of the theoretical UV spectra compared with the experimental one. 

All the studied compounds are found to be non-planar, where the dihedral angles results show that Ph-Y moiety is 

tilted by (36˚-38˚) and Ph-X moiety is out of the molecular plane by (49˚-72˚), resulting in a significant impact on 

the electronic and structural properties of compounds 1-7. The ground state properties of compounds 1-7 show that 

compound 2, which contains the nitro group, has the lowest ELUMO, and Eg indicating highest reactivity, while 

compound 7 is found to have the highest polarity, as the computed dipole moments indicate. Electronic absorption 

spectra are investigated experimentally in Dioxane and DMF; and theoretically in gas phase, Dioxane and DMF 

using TD-B3LYP/6-311G(d,p). Band maxima (λmax) and intensities of the observed spectra are found to have 

solvent dependence. For compounds 1, 2, 4, 5 and 6, the first band shows a blue shift for compounds 1, 5, and 6 and 

a red shift for compound 2, while compound 4 shows solvent independence. The second band shows a red shift for 

compounds 1 and 4, while compounds 2, 5 and 6 show solvent independence. Compound 3 shows a slight blue shift 

for all bands, while in compound 7, the first band shows no solvent dependence, while the second and third bands 

show a red shift. The dissimilarity between the UV spectra of the π-isoelectronic compounds 3 and 7 may be 

attributed to the nature of the hyper conjugation between Ph-X, Ph-Y and the triazolo[1,5-a] pyrimidine fused ring 

(c. f. scheme 2). All the observed bands are assigned to be π-π* transitions as reflected from their intensities. 
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