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Abstract 

In this research at the first 2-amino-3-(3,4-dihydroxyphenyl) propanoic aciddrug  drug and its 

fullerene derivative were optimized. NBO calculations and NMR for the complexes were 

carried out at the B3LYP/6-31G*quantum chemistry level. Different parameters such as 

energy levels, the amount of Chemical Shift in different atoms, the amount of 

HOMO/LUMO, chemical potential (µ ), chemical hardness (η), Thermodynamic Properties 

was determined and the coefficients of hybrid bonds (π, σ) and the orbital portion of the 

bonds p (π, σ) was performed. In another part, the core and the valence electrons of atoms 

were compared. This drug as a major therapeutic category is antidepressant drug. In this 

study of fullerenes, we used nano drug carriers. The data in tables and graphs and shapes 

were compared and discussed. 
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 1. Introduction 

Many particular features have made derivatized fullerenes the object of numerous investigations over the 

last decade [1]. Among them, the chemical, photophysical, and electrochemical properties play amajor role, 

especially in view of possible applications, ranging from medicine [2] to material science, to artificial 

photosynthesis. Since macroscopic samples of C60 became available in 1990, many applications have been 

suggested, particularly in the bio-area. This class of compounds can be active as HIV-protease inhibitors, as 

antibacterial and neuroprotective agents, and can also induce the photocleavage of DNA. Fullerene is one of 

the other artificial forms of carbon element which is made by heating graphite. Low solubility of the 

fullerenes in fluids limits application of these materials as medicinal effective material. But hydrophobic 

size, three-dimensionality and electron properties cause its use as medicine. Levodopa is a medication used 

to treat Parkinson's disease. Parkinson's disease is associated with low levels of a chemical called dopamine 

(doe PA meen) in the brain. Levodopa is turned into dopamine in the body and therefore increases levels of 

this chemical. Levodopa is used to treat the stiffness, tremors, spasms, and poor muscle control of 

Parkinson's disease[3]. Levodopa is a chemical building-block that your body converts into dopamine. It 

replaces the dopamine that is lost in Parkinson’s. Mechanical quantum calculations in theory level of HF/6-

31G were performed on structure of levo-dopa and nanofullerene-levo-dopa and some different properties 

such as σiso and chemical shifts  in nano structure of fullerene and levo-dopa drug were studied. [4-5]. 

 

 

Fig 1. View of 2-amino-3-(3,4-dihydroxyphenyl)propanoic acid 

http://www.parkinsons.org.uk/about_parkinsons/what_is_parkinsons/causes_of_parkinsons.aspx#dopamine
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2. Computational details 

  All Computations are performed by means of GAUSSIAN 03 packing [9]. Geometries for all compounds 

are computed by means of the density functional theory (DFT) with Beckeʼs three-parameter functional 

(B3) plus Lee, Yang, and Parr (LYP) correlation functional. For all atoms, the standard 6-31G basis set is 

utilized. The structures of 2-amino-3-(3,4-dihydroxyphenyl)propanoic aciddrug  on Fullerene were 

designed primarily using of Gauss View 5.0.8 and nanotube modeler 1.3.0.3 soft wares. The interaction 

effects of 2-amino-3-(3,4-dihydroxyphenyl)propanoic aciddrug  on Fullerene were investigated   

 through attachment to three different base positions. All these calculations are done under the assumption of 

standard state of gas phase, pressure of 1 atmosphere, and temperature of 25 degrees centigrade. The 

calculations are performed, using a Pentium 4 PC with a Windows 7 OS and a Core i5 processor. In this 

report, at the first levo-dopa drug located on fullerene and its derivatives with c60 were optimized.  then 

NICS calculations have done in 6-31G* basis set in HF methods and in gas phase. The gauge-included 

atomic orbital (GIAO) approach was used in the chemical shielding tensor calculations and chemical 

shielding  isotropy  (σ iso)  and chemical shift (δ ) were obtained by σ iso = (σ11 + σ22 + σ33)/3 and δ= σ11- σ iso    

in this report was used of computer for calculating the values of chemical shielding  isotropy  and chemical 

shift.total calculations were done with use of pentium 3,with processor intel®,core i4, with memory of 4 

gigabytes and inside of operating system of windows xp. All calculations were done in Hartree- Fock and in 

the 6-31G * basis set using Gaussian 98 software and in gas phase.the figure of levo-dopa(R) and its nano 

carrier with c60(R-C60) carrier of F,is shown in figure 1. 

   

figure.1. levo-dopa and its nano carrier with C60(R-C60) 

3. Result and discussion: 

 Table.1.values of σiso and δ in (R-C60), and (R ) 

 

 

 

R R-C60  

H10 H8 H6 H70 H68 H66  

26.8601 26.3944 25.2617 26.5701 25.3174 24.6168 σiso 

5.7375 6.2032 7.3359 6.0275 7.2802 7.9808 δ 



International Journal of New Chemistry, 2016, 3 (2), 52-56                                M. Firoozeh 

 

 Submit the manuscript to www.ijnc.ir 
Page 55 

 
  

 

Table.2.values of gap energy ,chemical hardness,Dipole moment,chemical potential in 

(R-C60), and (R ) 

 gap energy chemical hardness Dipole moment chemical potential 

R 0.14380 0.224515 4.2838 -0.080715 

R-C60 0.26548 0.13274 5.5242 -0.14669 

 

The results showed that the values of  gap energy and chemical hardness were decreased in nano carrier, whereas 

dipole moment and chemical potential had  higher value. in addition, considering NICS(0) parameter inside benzene 

ring, the comparison between drug and nano carrier showed that the value of this parameter in nano is more than the 

one in drug ,also the hydrogens inside benzene ring more have been deshielded. 

4. Conclusion: 

The result showed by connecting of fullerene to drug, reactivity will be more. in the other hand , the value of dipole 

moment indicated that solubility of drug will increase in polar solvent in body, such as aqua.  Hydrogen deshielding  

in benzene ring of fullerene Nano carrier of drug, and decreasing of chemical shielding  isotropy can be indicated the 

capacity of these hydrogens in participating in electrophilic  substitution reactions.  
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