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Abstract
In this paper, the quantum chemistry calculations related to the structural parameter of the

three anions and the resulting complexes with glycine and alanine have been performed. The
calculations were carried out using the HF and DFT method and in the base series 6-31G *.
Natural Transplantation Orbital (NBO), hybrid capacity for bindings and is obtained. The
ratio of the internal electrons, Valance and Reedberg to the natural charge of atoms and its

relation with complex stability have been considered.
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1. Introduction
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In the last 40 years, the presence of a small amount of chromium in human and animal nutrition has been
known to be known. Chromium is present in more natural forms with chromium, and this form is much
more stable than its form. The role of chromium in antioxidant activity and favorable effects on stability
and nucleic acids are known. Although its most important metabolic effect is the increase in insulin
activity due to the presence of chromium in an organic metal molecule, which is known as the factor of
tumor growth factor. The structural details are unknown. But it seems that the factor consists of nicotinic
acid, glutamic acid, glycine and cystine. In humans, chromium concentration in the lung tissue is
highest. Molybdenum plays a key role in metabolic processes such as sulfur dioxide, purine catabolism,
nitrate absorption and hormonal synthesis in plants. Chromium and molybdenum are intermediate
elements of a periodic table group, both of which are both low but essential in nutrition because they
play a key role in the metabolism of the body's chemical activities. Anion analysis of these compounds
has been performed to compare the properties of the elements of the periodic table in a group of the

periodic table.

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 Becke’s 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 glycine and alanine were designed primarily using of Gauss View 5.0.8 and

nanotube modeler 1.3.0.3 soft wares. The interaction effects of Fluoxetine 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.

Submit the manuscript to www.ijnc.ir

Page 29



International Journal of New Chemistry, 2017, 4 (1), 28-38 H.Shahzad

In this report, all computations of quorum gas constituents in the gas phase have been performed.
For calculations of chromium, molybdenum, the Lanl2DZ base series and for the 6-31G * base
series are used for carbon and hydrogen, and nitrogen and oxygen. All compounds are initially
optimized by the Hatter method and the density function theory. In this work, glycine and alanine
are located around the chromite and molybdate ions. NBO normal orbital analysis was performed
with the NBO key word. The values of the ratio of the electron ratios of the valence electrons and
the additional electrons of each atom to the partial charge on that atom are obtained for the

complexes studied by the NBO method in the 6-31G * series in both HF and DFT methods.

3. Results

In Fig. 1, the ratio of the electron beam to the atoms for the two complexes has been shown and
there are completely two graphs in the negative loads, while in the positive loads the ratio of the
electron-brain ratios to the charge for the complex is greater, which indicates that the stability of
this complex is greater. Figure 2 shows the ratio of the ratio of the electrons to the load on the
atom for and shown in the two diagrams in the negative load section on the atom, but in positive
loads, the ratio of the electrons to the charge for a lower value, which indicates a higher stability
than the ratio It is a complex. Figure 3 shows that, in the range of negative loads on the atom, the
ratio of the excess electrons to the partial load (load / leaf reed) is greater than that, but this trend is
reversed in the range of positive loads, that is, the ratio (load / leaf reed) is less than . For the range
of negative loads, the ratio of total is shown in Fig. 4 for the range of negative loads, while for the
total positive load ratio the total ratio is less than the HF and DFT methods, one is the one that
indicates the general accuracy of the method and the method for doing these calculations and also
The stability of the molybdenum complex is more than that. In Fig. 5, the ratio of the ratio of
electron nuclei to the atomic mass in the complexes is in the range of negative bands, while the
ratio of the electron cores to the atomic charge in the range of positive loads is greater than that
which indicates the stability of the complex. Fig. 6 The ratio of the electrons to the load in the

complexes and the lower ratio of the electrons to the load, which itself indicates a higher stability
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than that. Fig. 7 shows the additional electron diagram of the charge on the atom for 2 complexes.
Here, the curve in the boundary of the curve loads is greater than the ratio of the additional

electrons to the charge for the complex, and in the range of positive loads, the ratio of the

additional electrons to the charge is lower, indicating that its complex stability is greater than that.
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Fig. 1 Characterization of the changes of the brain electrons to the partial charge of the atom in complexes and in the 6-31G *

base series in two methods HF and DFT
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Fig. 2 Characterization of the changes in the thickness layer electrons to the partial load of the atom in the

complexes and in the 6-31G * base series in two methods HF and DFT
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Fig3. Characterization of the changes of additional electrons to the partial charge of the atom in complexes, and in
the 6-31G * base series in two methods HF and DFT

Submit the manuscript to www.ijnc.ir

Page 31




International Journal of New Chemistry, 2017, 4 (1), 28-38 H.Shahzad

HF/6-31G*
B3LYP/6-31G*
45 45
40 ,
35 gg ]
30 30 1
s 25 25 -
5 s
2 20 - S 204
15 " 154
10 10 4 .
M . 2] 4\
0 : = . . . . \ 0 I
- - -5 = -
1 0.5 o 0.5 1 5 2 25 0.5 o 0.5 1 CroaoLy
Charge MoOA-BLY Charge MoO4-GLY

Figd shows the evolution of total electrons to the partial charge of the atom in complexes and in the standard series 6-31G * in
both HF and DFT
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Fig. 5 Characterization of the changes of the brain electrons to the partial load of the atom in the complexes and in the standard
series 6-31G * in two methods HF and DFT
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Fig. 6 Characterization of the variations of the electron layer thickness to the partial load of the atom in the complexes, and in
the standard series 6-31G * in both HF and DFT
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Fig. 7 Characterization of the changes of the additional electrons to the partial charge of the atom in the complexes
and in the standard series 6-31G * in two methods HF and DFT
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Fig 8. shows the evolution of total electrons to the partial load of the atom in complexes and in the standard series 6-31G * in

both HF and DFT

In Table 2, the hybrid coefficients of all anionic bonds obtained from the NBO method in the 6-31G * base
series are presented with two HF and DFT methods. Comparison of the bonds in these two compounds. It
is stated that in molybdenum anion, the number of double bonds and (graft) bands according to both HF
and DFT methods is more than chromite. In the HF method, the number of bonds in the anion is less than
molybdenum until and when it occurs. However, in the DFT The number of bonds in anion is more
molybdenum than the complex with glycine or alanine. In Table 1, the share of orbital (P & D) in complex
links and calculated by NBO technique in the 6-31G * series series is presented with two HF and DFT
methods. The share of orbital (P & D) in metal-oxygen bonds in anion. Complexes and differences do not
show much difference, while the share of orbitals (P & d) in metal-oxygen bondings in anions. The complex
is considerably more complex than the other. The results obtained from the HF and DFT method confirm

the two cases.
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Table 1. Percentage of orbital d and p in complex compounds, and by NBO method in 6-31G * series in both HF and DFT

methods
Cr0,"GLI(HF) CrO,"GLY(B3LIP)
bonds c T o T
p d p d ? d p d
Cr-0, 283 0.3625 - : 001 102 - -
Cr-0, 2113 1.72 ; 0.6206 38.32
M 20 | .5_] 06 159 | eh | e
Cr-0, 296 1.302 99.99 39.23 324 122
Cr-0, 2483 0.8475 - . 331 102
Mo0GLY(HF) Mo0,"GLI(B3LIP)
bonds a T a T
D d P d P d P d
Mo-0, 193 0.7216 - : 263 0.7879
1o-0, N 1406 | 301 |
204 1.01 80.02 047 274 09519 1422 9.26
Mo-0, 210 1.01 8424 28.29 278 1183 278 16.9185
Mo-0,; 8242 2540 2998 2927
W T2 Ve sy |22 99 Jww | ms

For anion, there is no link between Cr and oxygen atoms, while when Gly + or AlIA + is
placed side by side, a similar number of grafts is generated in the anion. For ionic state, the
number of bands and multiple bands in the individual anions before the formation of the complex
4 were graft, whereas after the complexation with Gly + and AIA +, the number of bonds to 5 was

multiple.
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Table 2 Hybrid coefficients of all anionic links and its complex with Gly + and AIA + obtained from the

NBO method in the 6-31G * series with two HF and DFT methods

o = 0.4989(sp**'d>*) , +0.8666(sp™d"™)

Cr — O, | o=0.5587(sp™"d> "), +0.8294(sp"Pd*?)

7 =0.3764(p%PdP ), +0.9265(p),,

Cry — O; | o=0.5587(sp""d™ ™ f*%) 5, +0.8294(sp" "),

o =0.5514(sp"Cd** £, +08342(sp™ "),

Crp — O, | =0.5514(sp" d** 2Ny +0.8342(sp % d" ), | = 0.3871(sp” P d ™ 7)), +0.9220(p),,

7 =0.3724(sp™ a0 +0.9281(p ),

=075 16’6(Sp°']8{?7:'35f0':: )(}_ 3 0_8562(‘5?)?.46{?70.02 }a‘

T =0.3871(sp”Pd £, +0.9220(p )g

Cr; — O | o=0.5587(sp""'d>® O™, +0.8294(sp™ P d" ") 4

Cr — O, | o =0.4840(sp°Pd), +08751(sp**d" ™), | o =0.5243(sp""'d>*),, +0.8515(sp™ ¥ d"™),,

= T

Cr,—O;| o= 0.5679(,53;0-030’4-99)0[ £ 0.823 ](.spj's"dml)@ 020_5754{wa01d3.34)q _'_0_81.79(33)5.Dafo.mjlcé
T =0.4560(sp™*d*™), +0.8900(sp™ Fd""),, 7 =0.5278(p"d ™) +0.8494(p "),
T =0.3926(sp" Pd> ™) 4, +0.9197(sp"*), T =0.5159(sp" "'d™* ), +0.8566(sp™ 7 d"®)

o =0.5507(sp""d**), +0.8347(sp* H*™)

Cr — O, o = 0.5386(sp”'d> M), +0.8425(sp>Fd M),

s

T = 9.3861(53099,;9{?99;;)“ +9_9225(Sp99 Dsaavu,mjo‘

Cr — O; | 0 =0.4869(sp" 7 d ™), +0.8735(sp™d" ™), | o =0.5261(sp°"d>™), +0.8504(sp*>d"™),,

Bona R BP0, A

Cri — O, | o = 0.4814(sp°2d*™), +0.8765(sp*d" ™), o = 0.4829(sp* T d* ) g, +0.8757(sp” d")
o =0.5586(sp"Pd>*), +0.8294(sp"Fd"™) o =0.5749(sp° Pd* ), +0.8182(sp 7 d" M),
C.Fi 03 = 0_4540(‘5}?0.32&119.37)01 +O_8858{Sp21'91d0'm)Q ‘Tl =0.43 10(3}?99'996{99'99)02 _0_9024{Sp99_99d10.02)Q
7 =0.397Usp™ " d> o, +0.9178(sp™ ¥ d* ™) T, =0.5149(sp™ 'd™ ), +0.8572(sp™Fd™ )
o= 0.547%sp" B>, +0.8365(sp T 720 o =0.5390(sp ™ d>%) . +0.8423(sp" " ™™
o o e a, ) fen T a
o — Oy 9000 10900 0000 154
7 =0.3900(sp™Ed®®) ;. +0.9204(sp™Pd®) 7=04213(sp"Fd7F) ;. +0.9069(sp™ T d ),
Cr; — O5 | o=0.4888(sp” d" ), +0.8724(sp**d" ") & =0.4878(sp""d> ), +0.8730(sp’ ¥d*™M),,

n compounds containing Mo, the proportion of nuclear electrons to the natural charge of the atom
is greater than this ratio in the same compounds, including Cr, while the ratio of valence and
extracellular electrons on the atoms to Mo compounds is lower than that of Cr compounds (Table

3).
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Table 3. Electron-to-Atom Ratio in Chromate and Molybdate Complexes with Glycine and Alanine Calculated by
NBO Technique in Base Series 6-31G * in both HF and DFT

HF=_B3L¥FP {6 —31G")
I
Core Valamce Fydberg Total
Charg e Charge Charge Charge

12.3938% 3.0945 0.08472 15.5730
CrOI-GLY 1800595 ] 49457 0.09893 | 23.0505

MoOFGLY 14.6927 1.4290 0.04556 16.1673
137552 | 22601 | o.0500 | 22.0754

Cro AL 4 12.4032 3.0976 0.0847 15.5850
17977 ] 49386 | 0.098s | 23.0130

MoQI 414 14.6933 2.3882 0.0458 151680
138850 |- 22495 | o.oss2 | 21.8%00

Conclusion

In the compounds containing Mo, the proportion of nuclear electrons to the natural charge of the
atom is greater than this ratio in the same compounds, including Cr, while the ratio of valence and
additional electrons to the atoms is related to Mo compounds less than Cr compounds. For anion,
there is no link between Cr and oxygen atoms, while when Gly + or AlA + is placed side by side, a
similar number of grafts is generated in the anion. For ionic mode, multiple bands and numbers, In
its single anion, it was 4 before the formation of the complex 4 complex, while after the formation
of the complex with Gly + and AIA +, the number of multiple bonds reached 5. The fact that after
complex formation and with Gly + and AIA +, the number of multiple bonds within these anions
increases. The stability of these complexes can be predicted from the initial anions, of course, and
Kth values confirm this fact. The stability of most of the Mo compounds in relation to Cr
compounds is related to the greater ability of Mo to form multiple bonds with the O atom.
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5. Conclusion:

Computational Quantum Mechanics at the theory level of B3LYP/6-31G on the structure of Fullerene and
Fullerene Derivatives of Fluoxetine drug was done separately and only when the structure of Fluoxetine was
attached to Fullerene and the results of this computation can be classified as follows:

= The investigation of all the parameters show that the attachment of Fluoxetine structure to Fullerene
structure will influence the energy levels and dipole moment changes and these changes are able to be
investigated in the electrical and chemical parameters of Fullerene Derivatives structure.

= The results showed that energy gap of FS is the highest and FFS (3) is the lowest. It should be noted
that conductivity of FFS (3) is the highest and FS is the lowest.

= Chemical potential of FFS (3) is more than FS and after of them is FFS (1) and (2).

= Chemical hardness of FS is the highest and the lowest value is related to FFS (3).

= Dipole moment of FS is first and FFS (3) is the second.

= Bond length in FFS (3) in each bond is the most but bond of C1 and O in FFS (2) is the most.
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