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Abstract: This paper presents a facile synthetic route to 

2
) and choloro- and methoxy- substituted aromatic 

aldehyde yielded the heterocyclic bicyclic compounds (1) and 

(2), respectively. The compounds are characterised by FT-IR 

and 1

The ground state geometries are optimised by using density 

 level of theory to 

compare the geometric parameters (bond lengths, bond angles 

the experimental data. To shed light on the electronic and 

 and time 

dependent DFT have been applied, respectively. Intra-molecular 

charge transfer has been observed in both the compounds. The 

solvent (acetone, acetonitrile, dimethylformamide, dimethyl 

 level of theory.

Keywords: Density functional theory, optoelectronic 

properties, synthesis, time dependent density functional theory.

INTRODUCTION

et al., 2009). The cyclic compounds containing carbon, 

hydrogen and heteroatoms have exhibited diverse 

et al., 2008). Oxazolidine is a class of cyclic compounds, 

such as antibacterial, antitumor and antimicrobial activities 

for synthetically and pharmaceutically important 

amino alcohols present in natural products (Kim et al., 

2003). Oxazolidines are synthesised by several routes, 

aminoalcohol and aldehyde or ketones forming mono 

oxazolidines (Kang et al

bicyclic bisoxazolidines has been the least explored area 

to date (Saiz et al., 2011). 2-amino-2-methylpropane-1,3-

2
) is a versatile compound possessing three 
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2 
as a ligand 

to synthesise tetranuclear lanthanide coordination 

behaviour (Abbas et al., 2012).

2 

p-chloro-benzaldehyde and o-methoxy benzaldehyde. 

optimised using density functional theory (DFT) 

geometric parameters (bond lengths, bond angles and 

METHODOLOGY

performed using an Elementar Vario EL analyser. FT-IR 

nicolet 6700, USA FT-IR spectrometer. 1

and calibrated to residual solvent peaks. The electronic 

collected on an Oxford-Diffraction diffractometer, 

 (1) 

in 10 mL absolute ethanol) a solution of 2-amino-2-

methyl-1,3-propandiol (1 mmol in 10 mL ethanol) 

18 17 2
NO

2
: 

-1

1

3

 ( ) 

(2 mmol in 10 mL absolute ethanol) a solution of 

2-amino-2-methyl-1,3-propandiol (1 mmol in 10 mL 

20 23
NO

4
-1) 

1

3

 

analysis by 

group Pbca

3 -3, and absorption 
-1

max int

I I

et al., 1994) 
2 using full-matrix least squares using 

R1 wR2

 

P2
1
/c. All the measurements 

3, Z = 4, crystal density = 1.321 mgm-3, and absorption 
-1

max int

I I). 

Among density functional theory (DFT) functionals 

et al., 2002; 

et al., 2006; Irfan et al., 2017a; b). In 

the present study, the ground state (S
0

et al
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et al

et al

performed at the same level of theory. No imaginary 

a
), time dependent 

et al., 1996; Irfan, 

2013; 2014; Irfan et al

RESULTS AND DISCUSSION

Different synthetic strategies are opted to design bis 

et al. 

2 

2
 is 

thermodynamic control and monitored through thin layer 

as crystalline products in a single solvent; e.g. ethanol 

giving good yield and purity. 

Crystal structures analysis

Pbca and P2
1
/c, 

respectively. The crystal

parameters of both compounds are given in Table 1 for 

better comparison. 

 

lengths for compounds (1) and (2) are given in Tables 2 

and 3, respectively.

Geometries

The geometrical parameters, bond lengths, bond angles, 

in Table 4. The optimised geometrical parameters are in 

(atom numbering scheme, Figure S2 - supplementary 

information

 

increases/decreases 33.27/72.07  compared to compound 

compound compound (1). In 

compound 

Electronic properties

Figure 4 illustrates the distribution pattern of the frontier 

molecular orbitals; highest occupied molecular orbitals 

compounds 

distributed on the phenyl ring and N atom of the central 

OH OH
NH2

O

R

R
1

+

(1); R = Cl, R1 = H

(2); R = H, R1 = OCH
3

N
OO

R

CH3

R
1

H

-H2O

-H2O

N
OO

RR

CH3

R
1

R
1

O

R

R
1

oxazoline ring

bicyclic oxazolidine ring

Reaction scheme for the synthesis of compounds (1) 

and (2)
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and N atom to phenyl moieties in compound 

in compound (2), charge is transferred from phenyl to 

has been observed in both systems. The E
gap 

of these 

of theory. The substitution of methoxy at phenyl ring 

compound

(a) (b)

(a) compound (1) and (b) compound 

: Crystal packing diagrams of compounds (1) and (2) top and bottom, respectively, 
(a) (b)
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18 17 2
NO

2 20 23
NO

4

Space group Pbca P2
1
/c

a

b

c

V 3

Z 8 4

F

T
-1

h

k

l

R
int

 0.109 0.027

S 1.02 1.07

I (I) 1839 2678

R F2 F2

wR(F2

Table 1: 

and (2) 

compound 

and oscillator strengths is observed in studied compounds. 

The synthesis of compounds (1) and (2) are also 
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 Opt Exp. Opt Exp.

 

 Torsion angles   

 Dipole moments   

of theory

(1)

HOMO    LUMO 

(2)  

Hydrogen ( ), Carbon ( ), Oxygen ( ), Nitrogen ( ) and Chlorine ( )

Figure 3: Representation of HOMOs (left) and LUMOs (right) density of studied compounds at 
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 f
a
 f

b

 0.0122 237

  

 0.0179 238 0.0917 247

 0.0176 238 0.0909 246

 0.0184 238 0.0939 247

 0.0174 238 0.0902 247

a E , E  and E
gap

b E , E  and E
gap

Table 5:

(E
gap

) in eV of 1a 

and b

a
) 

(nm) and oscillator strengths (f

level of theories in different solvents
2
) and choloro- and 

methoxy-substituted aromatic aldehyde yielded bicyclic 

oxazolidines (1) and (2), respectively. These compounds 

experimental geometrical parameters. Intra-molecular 

methoxy groups increased the energies of the highest 

occupied and unoccupied molecular orbitals. 
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