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Abstract 

In this paper, the effect of halogen compounds on tetrahedrozoline with nanosized fullerene 

was investigated. First, the structures of Tetrahydrozoline on a fully vectorized nanoclay 

were optimized with halogen compounds on carbon 69 (R-X: X = F, Cl, Br; R = C60-

Tetrahydrozoline-C69-). Then orbital calculations were performed using NBO technique, and 

structural parameters and bipolar moments of compounds were also analyzed. The results 

showed that the energy levels of the molecular orbitals (LUMO and HOMO) in the R-F have 

the lowest values, and C69-F are the shortest bond and the strongest among the C69-X bonds. 

Comparison of bipolar moments of compounds shows that the more the halogen is heavier, 

the lower the dipole moment of the compound. All computations were performed using the 

Hartree-Fake method and the base series 6-31G * in the Gaussian 2003 software and in the 

gas phase. 
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 1. Introduction 

Tetrahydrozoline is a drug that causes vascular contraction and is produced from imidazoline. 

Figure 1-1 shows the structure of this drug. 
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Fig 1.  The Tetrahydrozoline structure 

 

 This drug is in the category of adrenergic drugs. Adrenergic drugs are used in the treatment of 

various diseases. For example, Tetrahydrozoline is one that is used locally for nasal congestion. 

The Tetrahydrozoline properties are similar to other imidazolines such as pegazolin, 

oximetazoline, and xylometazolin. 

Nanotechnology is now widely used as a research tool in biomedical field for drug transport. 

The fullerene family, especially the derivatives of the C60, exhibits photochemical, 

electrochemical and physical properties for biomedical applications. Therefore, in this work, 

fullerene was used as a nano-terminated Tetrahydrozoline drug. Figure 1-2 illustrates how to 

attach fullerene to tetrahydrosulin with a halogen component on carbon 69[1-10]. 

 

Fig 2.  The structure of the C60-Tetrahydrozoline-C69-X 

 

2. Computational details 

. First, four combinations of R (Tetrahydrozoline-C69) -X (tetrahedrozoline with halogen 

substituent), as well as these combinations with fullerene carriers, namely four R (C60-

Tetrahydrozoline-C69) -X, X = H, F, Cl, Br were constructed using Gauss View software and 

then optimized at the HF / 6-31G * level in the gas phase by means of the Gaussian 03 software. 

The natural bonding orbital analysis (NBO) for non-nanocomposite compounds was also 
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performed at HF / 6-31G * level. Finally, the bipolar moments, structural parameters and energy 

levels of molecular orbitals were obtained for these compounds using these calculations and 

analyzed [11-13]. 

 

3. Results 

Analyzing data on molecular orbital energy levels in non-nanocomposite compounds, according 

to Table 3-1 and Figure 1, shows that GAP energy in RF is higher than other halogens The 

highest value. Comparison of structural parameters in non-nanocomposite compounds (Table 2-

2 and Fig. 3.2) shows that the length of the C69-F bond in R-F is shorter than other halogen 

derivatives. 

Table1. LUMO and HOMO energies in R-X compounds 

 
Energy levels 

HOMO LUMO Gap  
R-H -0.345 0.153- 0.192 

R-F -0.346 -0.177 0.169 

R-Cl -0.346 -0.180 0.166 

R-Br -0.345 -0.179 0.166 

 

 

Fig 3.  Changes in HOMO and LUMO energies in R-X with substitution change 

Table 2. Structural Parameters in R-X Nanomaterials 

bonds Angles 

 C69-X86 C74-C69-X86 C75-C69-X86 C66-C69-X86 

R-H 1.092 107.9138 105.3870 107.9837 

R-F 1.4114 108.2748 106.5741 109.3065 

R-Cl 1.8887 103.7004 108.9964 107.2061 

R-Br 2.0215 101.6689 108.4196 104.5313 
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Fig 4. Change the length of the C69-X bond in the R-X by changing the substitution 

 

The results of the analysis of bipolar moments in nanotube Tetrahydrozoline formulations, as 

well as non-nanocomposite compounds of fullerene and the effect of different substrates on 

them, are presented in Table 3-3 and Figure 3-3. 

 

Table 3-3: Bipolar moments of R-X nanocomposite compounds without interconnected nanoclay 

 
 (Debyeِ)Dipole moment 

C60-TETRAHYDROZOLINE ONLY-TETRAHYDROZOLINE 

R-H 32.5555 6.9693 

R-F 31.1335 7.8624 

R-Cl 30.5429 7.7492 

R-Br 29.8146 7.6550 

   

 

Fig 5. A dipole moment change with a sub solute in non-nanocomposite and non-nanocomposite 

compounds 
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As can be seen, bipolar moments show a decreasing trend with a heavier amount of halogen 

substituents. 

4. Conclusion:   

The resulting tables and diagrams show that because the energy Gap in the R-F composition is 

higher than other compounds, the electron transfer from HOMO to LUMO is more difficult and 

less reactive. Also, the shorter length of the C69-F bond in the R-X compound indicates that the 

C69-F bond is stronger than other C69-X bindings. Generally, according to Fig. 3.2, the strength 

of bond strength in the compounds follows the R-X process: R-F> R-Cl> R-Br. Also, the dipole 

moments change graphs show that for the bipolar momentum we have: R-F> R-Cl> R-Br. 
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