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Abstract

The antibiotic activity of 2-amino-4,6-dimethylpyrimidine has been analyzed using molecular spectroscopy tools.
The biological activity was interpreted and drug likeness was evaluated by calculating biological parameters. The
activeness of the internal molecular parts was assessed by the assignment of fundamental modes of vibrations. The
chromophores action for the inducement of the antibiotic activity of the compound was analyzed from the electronic
excitation absorption peaks. The σ-bond, π-bond and δ-bond interaction lobes were identified and the exchange of
energy between the orbitals was investigated from frontier molecular orbital profile. The asymmetrical charge
distribution among different entities of the molecule for the perseverance of anti-tuberculosis mechanism was
recognized. The NMBO interaction profile was evaluated by the NBO calculation adapted with Gaussian and the
exchange of maximum energy transaction among various functional groups for the incentive of antibiotic were
determined. The second order Polarizability of the compound emphasized the consistency of the antibiotic activity of
the molecule. Thermodynamic activity of the molecule with respect to the temperature was stressed the
decomposition rate and Gibbs free energy helped to determine the steadiness of the compound. The inhibition
catalytic efficiency of the title molecule was fully tested by molecular docking study.

Keywords: 2-amino-4,6-dimethylpyrimidine; δ-bond interaction;
NMBO; Antibiotic activity; Tuberculosis; Thermodynamic activity

Introduction
The pyrimidine belongs to the family of heterocyclic compounds

nitrogen containing heterocycles are an important class of compounds
in the medicinal chemistry occurs widely in living organisms (nucleic
acids) and place unique position in heterocyclic and medicinal
chemistry due to its useful biological activities and clinical
applications[1,2]. Pyrimidine is biologically very imperative
heterocyclic molecule which signified by most ubiquitous members of
the diazine groups with Uracil and thymine being components of RNA
and DNA and with cytosine. The pyrimidine compound is basically
profuse in nature and is of great importance to human body since their
structural subunits exist in many natural products; vitamins and
antibiotics [3,4]. Hence, they have great attention in the design of
antibiotic and biologically energetic compounds.

Usually, the Structural modification of antibiotic compounds
enriched the antimicrobial resistance drugs extending the lifespan of
drug agents [5]. The effect of substitutions making the structural
modification and thus tri-substituted and tetra-substituted pyrimidine
containing electron withdrawing group like amino group in
pyrimidine were found to show more potent in vitro antimicrobial
activity [6]. In addition to that, the further substitutions of methyl
groups in different positions in the ring are improving the antifungal,
anti-leishmanial and anti-inflammatory [7-9]. Thus, the methyl groups
substituted in ortho and para positions in pyridine ring with amino
group called 2-amino-4,6-dimethyl pyrimidine has enriched in vitro

antibacterial and antitubercular activities and also antiviral agents such
as the non-nucleoside reverse transcriptase inhibitors. It was also
found that, the present molecule has well developed antimicrobial
resistance which is currently available for chemotherapeutics usage
[10].

There is high demand to analyze Pharmacodynamic activity and
root cause of generation drug property on organic compositions for
the immediate improvement of drug formulations in pharmacological
field. However, after screening the current review 2-amino-4,6-
dimethyl pyrimidine, there was no effort taken to analyze unknown
properties and druglikeness with the help of molecular spectroscopy
and computational tools. In this work, the biological parameters have
been calculated and different analyses were made to focus the
pharmaceutical activity of the present compound.

Material and Methods

Physical state
The compound has been taken in solid form which is pure and

spectroscopic grade.

Recording profile
The FT-IR and FT-Raman spectra of the compound were recorded

using a Bruker IFS 66V spectrometer and the instrument adopted with
an FRA 106 Raman module equipped with aNd:YAG laser source
operating at 1.064 µm line widths with 200 mW power [11].
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The high resolution 1HNMR and 13CNMR spectra were recorded
using 300 MHz and 75 MHz FT-NMR spectrometer [12].

The UV-Vis spectrum was recorded in the range of 100 nm to 800
nm, with the scanning interval of 0.2 nm, using the UV-1700 series
instrument [13].

Computational profile
By fixing internal coordinate system, the present molecule was

designed and by performing scanning process, the geometry was
optimized. The high level hybrid calculations have been performed to
calculate all the parameters which were used to carry over different
analyses. The composite compound made by fusing ligand groups on
base where the modified geometrical parameters, Mulliken charge
displacement and the vibrational spectral properties were tabulated to
study physical and chemical parameters. The entire quantum chemical
computations were carried out by Gaussian 09 D. 01.version software
in upgraded computer [13].

The computational calculations were performed using B3LYP and
B3PW91 methods adopted with 6-31++G(d, p) and 6-311++G(d, p)
basis sets. The energy profile of present compound related with
electronic spectra, the NBO and HOMO-LUMO energies were
calculated using time-dependent SCF method. similarly, the 1H and
13C NMR chemical shifts with respect to TMS were calculated by
GIAO method using I-PCM model in combination with B3LYP/
6-311++G(d, p). The Mullikan charge data of the compound was
calculated and charge levels have been keenly observed for the
elucidation of pharmaceutical activity of the compound. The dipole
moment, linear Polarizability and the first order hyper-Polarizability in
different coordinate system of the compound were computed using
B3LYP method with the 6-311++G(d, p) basis set. The ECD and VCD
spectra were simulated from available frequencies and the optical
chirality was studied and the mechanism for masking the toxicity was
interpreted.

Result s and Discussion

Molecular deformation setup
The formation of covalent bonds among different atoms are usually

affected the charge distribution among molecular site which leads
intensive polarization of charges and making inductive effect. This
effect causes certain degree of polarity in the bond which in term
renders the bond length and angle much more liable to be compressed
or elongated and thus the total geometry is altered by the
intermolecular coulomb forces of attraction and repulsion. This
ensures the existence of substitutional atoms and groups on aromatic
base system and the effect of additions is pronounced by attainment of
altered structure. Such asymmetrical proton and electron
delocalization in atoms causing the stabilization of molecular structure
which setup the chemical potential to generate drug activity.

Here, an amine group and couple of methyl groups were found to be
identified on pyrimidine rings. The amine group was electron
withdrawing element whereas the methyl group was identified as
electron donor. The pyrimidine ring is already self-consistent electron
containing aromatic frame and its consistency is usually disturbed by
these types of substitutions. In this case, twelve heteronuclear bonds
were appeared which is greater than homonuclear. Due to the
substitutions, the bond lengths may be altered which would have

positively and negatively charged with respect to the ligand attached
with it.

The optimized structure of title molecule was showed in Figure 1
and the structural parameters have been presented in Table 1. The C-C
bonds and C-N bonds in the main frame of pyrimidine rings are
usually ranged between 1.375-1.383Å and between 1.329-1.344 Å
respectively [14,15]. Here, the C-C bond lengths were observed to be
1.393Å and C-N bond lengths were appeared to be 1.340Å and 1.334Å
respectively. The impact of substitution on ring was pronounced by the
change of C-C and C-N bond lengths of 0.016Å and 0.011Å
respectively. In the ring, due to the bond length change (C-N-1.340Å
and C-C-1.393Å), the negative and positive inductive effects were
observed in C-N and C-C bond lengths respectively.

Inter molecular bond lengths between methyl and amino groups
were observed symmetrically which also make the molecule highly
symmetry which also leads point group of symmetry to be C2V. This
remarkable prototype of bond lengths may be associated with the small
electronic resonance involving in the pyrimidine ring due to the ligand
injection. The bottom moiety of ring frame of pyridine was found to be
compressed much whereas top moiety was enlarged which was
observed in the bond angle N2-C1-N6 (126.56°) and C3-C4-C5
(117.74°). The bond angle N2-C3-C4 and C4-C5-N6 were observed to
be same as 121.31° which was due to the symmetrical association of
methyl groups. The inductive and resonance effects among different
entities ensured the substitutional effect on the generation of
pharmaceutical property.

Figure 1: Molecular structure of 2-amino-4,6-dimethylpyrimidine.
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Mulliken charge assignment
The Mulliken charge display was presented in the Figure 2.

Visualizing spatial distribution of electron density of a molecule in
three dimensions is usually valuable and explaining forming of bond
order. The Mulliken charge distribution profile of the compound
explicit the molecular charge assignment with respect to the atomic
charge enforcement due to intramolecular interaction of in phase and
out of phase orbitals. This charge contour usually used to illustrate the
chemical reaction forces which causing dynamic activity for generating
the desired molecular chemical properties. The nucleophilic and
electrophilic profile over the complex molecule displayed charge
separation that showed driving chemical potential to induce antibiotic
activity.

Geometrical Parameters Methods

 

HF B3LYP B3PW91

6-311++ 6-31++ 6-311++ 6-31++ 6-311++

G(d, p) G(d, p) G(d, p) G(d, p) G(d, p)

Bond length(R)

C1-N2 1.322 1.342 1.34 1.34 1.338

C1-N6 1.322 1.342 1.34 1.34 1.338

C1-N16 1.359 1.368 1.367 1.364 1.364

N2-C3 1.318 1.336 1.334 1.334 1.331

C3-C4 1.384 1.397 1.393 1.395 1.391

C3-C12 1.5 1.504 1.502 1.499 1.497

C4-C5 1.384 1.397 1.393 1.395 1.391

C4-H7 1.069 1.082 1.079 1.083 1.08

C5-N6 1.318 1.336 1.334 1.334 1.331

C5-C8 1.5 1.504 1.502 1.499 1.497

C8-H9 1.082 1.093 1.09 1.093 1.091

C8-H10 1.08 1.091 1.088 1.091 1.088

C8-H11 1.082 1.093 1.09 1.093 1.091

C12-H13 1.082 1.093 1.09 1.093 1.091

C12-H14 1.08 1.091 1.088 1.091 1.088

C12-H15 1.082 1.093 1.09 1.093 1.091

N16-H17 0.99 1.006 1.004 1.005 1.004

N16-H18 0.99 1.006 1.004 1.005 1.004

Bond angle(º)

N2-C1-N6 126.464 126.673 126.566 126.883 126.784

N2-C1-N16 116.762 116.656 116.707 116.549 116.598

N6-C1-N16 116.759 116.653 116.709 116.55 116.6

C1-N2-C3 116.712 116.472 116.525 116.312 116.364

N2-C3-C4 121.604 121.368 121.314 121.475 121.413

N2-C3-C12 116.465 116.584 116.649 116.526 116.613

C4-C3-C12 121.93 122.047 122.035 121.998 121.972

C3-C4-C5 116.895 117.637 117.747 117.535 117.653

C3-C4-H7 121.551 121.18 121.125 121.231 121.172

C5-C4-H7 121.551 121.18 121.125 121.231 121.172

C4-C5-N6 121.603 121.368 121.315 121.475 121.413

C4-C5-C8 121.928 122.045 122.035 122 121.972

N6-C5-C8 116.467 116.585 116.649 116.524 116.613

C1-N6-C5 116.713 116.472 116.523 116.31 116.362

C5-C8-H9 109.554 109.966 109.98 109.913 109.947

C5-C8-H10 111.746 111.768 111.76 111.862 111.811

C5-C8-H11 109.59 110.005 110.014 109.964 109.979

H9-C8-H10 109.145 108.935 108.931 108.94 108.959

H9-C8-H11 107.562 107.029 107.042 106.984 107.004

H10-C8-H11 109.145 109.008 108.986 109.045 109.009

C3-C12-H13 109.59 110.004 110.013 109.965 109.981

C3-C12-H14 111.747 111.77 111.76 111.859 111.811

C3-C12-H15 109.554 109.968 109.981 109.913 109.945

H13-C12-H14 109.144 109.007 108.982 109.04 109.012

H13-C12-H15 107.562 107.028 107.044 106.987 107.002

H14-C12-H15 109.146 108.936 108.932 108.943 108.959

C1-N16-H17 116.281 117.027 116.755 116.892 116.608

C1-N16-H18 116.28 117.026 116.759 116.896 116.611

H17-N16-H18 117.231 118.231 117.915 118.238 117.942

Dihedral angle(º)

N6-C1-N2-C3 0.862 0.868 0.935 0.895 0.958

N16-C1-N2-C3 -177.71 -177.61 -177.51 -177.59 -177.5

N2-C1-N6-C5 -0.862 -0.867 -0.933 -0.894 -0.958

N16-C1-N6-C5 177.713 177.611 177.507 177.591 177.495

N2-C1-N16-H17 -18.446 -16.229 -17.029 -16.425 -17.245

N2-C1-N16-H18 -162.84 -165.14 -164.32 -164.87 -164.09

N6-C1-N16-H17 162.836 165.135 164.372 164.927 164.139

N6-C1-N16-H18 18.443 16.226 17.083 16.484 17.296

C1-N2-C3-C4 -0.191 -0.179 -0.197 -0.18 -0.193

C1-N2-C3-C12 179.885 179.896 179.903 179.886 179.913

N2-C3-C4-C5 -0.376 -0.406 -0.432 -0.424 -0.456

N2-C3-C4-H7 179.969 -179.99 -179.99 -179.97 -179.99

C12-C3-C4-C5 179.542 179.513 179.461 179.504 179.431
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C12-C3-C4-H7 -0.111 -0.066 -0.099 -0.043 -0.105

N2-C3-C12-H13 58.592 57.713 57.991 57.336 57.845

N2-C3-C12-H14 179.706 178.952 179.199 178.65 179.102

N2-C3-C12-H15 -59.202 -59.922 -59.678 -60.193 -59.732

C4-C3-C12-H13 -121.33 -122.21 -121.91 -122.6 -122.05

C4-C3-C12-H14 -0.217 -0.97 -0.698 -1.281 -0.79

C4-C3-C12-H15 120.874 120.154 120.423 119.874 120.375

C3-C4-C5-N6 0.376 0.407 0.434 0.425 0.457

C3-C4-C5-C8 -179.54 -179.52 -179.46 -179.51 -179.43

H7-C4-C5-N6 -179.97 179.986 179.995 179.972 179.994

H7-C4-C5-C8 0.109 0.064 0.096 0.037 0.107

C4-C5-N6-C1 0.191 0.178 0.194 0.179 0.191

C8-C5-N6-C1 -179.88 -179.9 -179.9 -179.88 -179.92

C4-C5-C8-H9 -120.86 -120.12 -120.31 -119.83 -120.41

C4-C5-C8-H10 0.232 1.005 0.805 1.325 0.76

C4-C5-C8-H11 121.346 122.245 122.018 122.647 122.013

N6-C5-C8-H9 59.215 59.957 59.782 60.234 59.701

N6-C5-C8-H10 -179.69 -178.92 -179.1 -178.61 -179.13

N6-C5-C8-H11 -58.578 -57.68 -57.884 -57.291 -57.878

Table 1: Optimized geometrical parameters for 2-Amino-4,6-Dimethyl
pyrimidine computed at HF/DFT (B3LYP&B3PW91) with 6-31++G(d,
p) & 6-311++G(d, p) basis sets.

The Mulliken partial charge distribution is always depends on
interaction energy existed among atoms of molecular complex in
which an electrostatic component (ionic), a Pauli repulsion component
(steric) and an orbital relaxation component (covalent) are very
significant to describe the cause of orientation of drug property. Here,
four steric components were found on ring whereas all other bonds
were identified as electrostatic components. Apart from that, there
were some relaxation components were appeared. These arrangements
of molecular interaction components ensured that, the strong insertion
of amino groups. The electrostatic components emphasized the strong
interactive imine groups in the ring which explicit the inducement of
antibiotic property. The tetragonal charge depletion profile of the ring
explored the driving potential for the sufficient inducement of
antibiotic activity. The addition of amino group always enhanced the
antibiotic activity in the molecular complex [16]. In this case, the
strong injection of amino group emphasized the stability of antibiotic
character. The addition of methyl groups also enhanced the charge
depletion in the ring and observed to be control the acidity in the
molecular complex which results sterilized antimicrobial resistance.

Molecular and biological property
The calculated Lipinski’s parameters and drug-likeness molecular

properties of title compound using HyperChem 8.0.6 software were
presented in Table 2. The well-constructed topographical polar surface
area & lipophilicity profile drawing of title compound were showed in

Figure 3. Lipinski rule of five also known as Pfizer's rule of five is
basically used to determine whether the chemical compound with a
certain pharmacological or biological activity is able to have orally
active drug [17,18]. During the construction of drug, in order to
improve the affinity and selectivity of drug, lipophilicity, non-rotatable
bonds, ligand efficiency and molecular weight are increased; it is
difficult process to maintain drug-likeness (RO5-fulfilment)
throughout hit and lead optimization.

Figure 2: Mulliken charge distribution of 2-amino-4,6-
dimethylpyrimidine.

If the aromatic drug complex is to have active oral, the rule of five
(RO5) should have been satisfied. For that, the molecular weight
should be less than 500 g/mol, the partition coefficient in octanol-
water, Log P is better to less than 5, the Hydrogen bond acceptor is
normal to less than 10 and Hydrogen bond Donor is enough to less
than 5 [19]. In the present drug case, the Molecular Weight was found
to be 123.16, the Log p was 0.68, the HBA count was observed to be 1
and the HBD value was found to be 1. The Lipinski rule of five (RO5)
is most significant for the improved bioavailability; usually, only 20%
of oral drugs disobey at least one of the criterion and 10% not be
successful in two or three [20]. In this case, these observed values of
such parameters describe that, the present molecule obeyed the
Lipinski rule of five and pharmacologically active lead structure.
Generally, if the molecule having the rotatable bonds ≤ 10 and total
polar surface area ≤ 140 A2, the compound is able to possess good
membrane permeability and oral bio availability for rule describes
molecular properties important for a drug's pharmacokinetics [21].
Here, the RB and TPSA were calculated to be 0 and 51.81 A2
respectively. Due to the lesser values of such parameters, the present
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chemical compound can be passed in aqueous blood and break
through the lipid-based cell membrane to arrive inside of a cell.

The heavy atom count of composition and Covalently-Bonded
Count of present complex was determined to be 9 and 1 respectively.
The CB count always maintained the covalent flavour of the chemical
compound which was ensure the covalent character of the compound
and the presence of heavy atom was N which consistently made imine
combinations in ring which stressed the antibiotic activity. The secured
score of drug likeness was evaluated to be -0.22 to -0.98 for the present
molecular complex. Even though such the parameter range was
identified to be negative, it was limited in adequate region which
revealed that, this molecular complex will be a new drug candidate
with adequate permeability.

The GPCR is G protein-coupled receptors (GPCRs) which is called
7TM receptors and G protein-linked receptors (GPLR) which is used
to detect the ligand molecules outside the cell and activate internal
signal transduction roots and it was found to be 2.08 for the present
case. The observed value of GPCR showed the good signal
transduction taking place due to the presence of ligand. The Ion
channel modulator value was determined to be 2.08 for the title
molecule which is comparatively adequate for pore-forming
membrane proteins and is able to allow ions to pass through the
channel pore. The kinase inhibitor is enzyme inhibitor which blocks
the action of one or more protein kinases and its value was found to be
2.11. The observed value exposed its ability to modulate its function of
protein kinases. The nuclear receptors are multifunctional protein that
play important role in both embryonic development and adult
homeostasis, for this case, it was found to be 2.83. This was relatively
high and the present ligand can transduce signals of their cognate
ligands. The Protease inhibitor is an antiviral capacity of the aromatic
drug complex. The value was identified to be 2.60 and it was ensured
that, the present compound has intensive antiviral activity.

Parameters Values

Hydrogen bond donor count 1

Hydrogen bond acceptor count 3

Rotatable bond count 0

Topological Polar Surface Area 168.4

Mono isotopic Mass 123.08 g/mol

Exact Mass 123.08 g/mol

Heavy Atom Count 9

Covalently-Bonded Unit Count 1

Log P 0.68

TPSA 51.81

n atoms 9

Molecular Weight 123.16

nON 3

nOHNH 2

n violations 0

nrotb 0

Volume  

GPCR ligand 2.08

Ion channel modulator 2.08

Kinase inhibitor 2.11

Nuclear receptor ligand 2.83

Protase inhibitor 2.6

Enzyme inhibitor 1.53

Ligand efficiency  

Lipophilicity efficiency  

Table 2: Molecular properties and Bioactivity of 2-Amino-4,6-
Dimethylpyrimidine.

Figure 3: Topological view of 2-amino-4,6-dimethylpyrimidine.

Vibrational profile
The spectral sequence observed in IR and Raman is normally

formulated for the identification of vibrational region of homo and
hetero nuclear bonds composing aromatic structure. Usually, every
molecular structure of aromatic compound is constructed by the
amalgamation of base and substitutional groups and it is tailored in
particular sequential form for obtaining desired chemical properties.
The preferred medical property is achieved by adopting different
atomic entities at internal coordinate system. By knowing the
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vibrational region, the presence of molecular bonds can be identified
and the activeness of molecular entities showed the rate of operating
mechanism originating to produce the particular drug property. For
this interpretation, the FT-IR and FT-Raman frequency blueprint
should be observed clearly. In this case, the spectra for the title
compound was appeared to be fine and fundamental frequency pattern
recognized in characteristic region of the each and individual bonds of
molecule.

According to the mutual exclusion principle, the fundamental,
group and substitutional frequencies of 2-Amino-4,6-Dimethyl
pyrimidine were recorded and the assignments were made according
to expected region with maximum accuracy. Due to the symmetrical
substitutions of methyl groups on pyrimidine ring with axial injection

of amino group, the present molecule belongs to C2V point group of
symmetry. So, the fundamental modes of vibrations are possible to
split up in to A1, B2, A2 and B1 vibrations and summed up in to 48
vibrations.

Usually, the A1 and B2 irreducible representations are assigned to
stretching, ring deformation and in plane bending vibrations whereas
the A2 and B1 allocated to ring, torsion and out of plane bending
vibrations [22]. In order to study the dynamic activity of the bonds and
bond angles, the FT-IR and FT-Raman frequencies were assigned
carefully and the theoretical values were at higher level theories with
appropriate basis sets which were presented in Table 3. The theoretical
and observed vibrational pattern of FT-IR and FT-Raman spectra were
illustrated in the Figures 4 and 5 respectively.

Symmetry Species Observed
Frequency(cm-1)  Methods Vibrational

Assignments

C2V   HF B3LYP B3PW91

FT-IR FT-Raman 6-311++G(d, p) 6-31++G(d,
p)

6-311++G(d,
p)

6-31++ G(d,
p)

6-311++G(d,
p)

A1 3380s - 3575 3571 3599 3591 3573 (N-H) υ

A1 3360s 3360m 3464 3445 3445 3462 3453 (N-H) υ

A1 3050s - 3046 3063 3058 3038 3057 (C-H) υ

A1 2940s - 2949 2940 2948 2945 2945 (C-H) υ

A1 - 2930s 2949 2939 2948 2944 2944 (C-H) υ

A1 - 2925s 2933 2930 2924 2920 2920 (C-H) υ

A1 2920s - 2933 2930 2924 2920 2920 (C-H) υ

A1 2880s - 2882 2872 2875 2883 2877 (C-H) υ

A1 2875s - 2882 2872 2874 2883 2877 (C-H) υ

A1 1610s - 1613 1609 1611 1615 1610 (N-H) δ

A1 - 1600s 1602 1593 1600 1605 1600 (N-H) δ

A1 1580vs - 1585 1582 1576 1572 1584 (C=N) υ

B2 1475vs - 1479 1474 1477 1476 1475 (C=N) υ

B2 - 1460m 1456 1467 1458 1462 1464 (C=C) υ

A1 - 1450m 1448 1453 1446 1449 1451 (C-N) υ

A1 - 1445m 1446 1452 1445 1447 1448 (C-N) υ

A1 - 1440m 1446 1435 1440 1443 1432 (C-N) υ

B2 1415w - 1411 1413 1423 1416 1417 (C-C) υ

B2 - 1395m 1391 1397 1393 1399 1398 (C-C) υ

B2 1380vs - 1377 1384 1377 1371 1376 (C-C) υ

B2 1325s - 1329 1321 1319 1319 1321 (CH3)α

B2 - 1190w 1192 1190 1193 1190 1190 (CH3)α

A1 - 1150w 1147 1155 1145 1150 1150 (C-H) δ

A1 - 1080w 1078 1079 1082 1081 1083 (C-H) δ
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A1 1060w - 1060 1063 1060 1066 1064 (C-H) δ

A1 - 1050vw 1051 1050 1049 1046 1048 (C-H) δ

A1 1040w - 1037 1036 1042 1039 1042 (C-H) δ

A1 1000w - 996 1002 995 997 999 (C-H) δ

A1 980w - 979 983 976 976 977 (C-H) δ

B1 - 950m 946 947 949 944 945 (N-H) γ

B1 - 920m 914 920 919 915 924 (N-H) γ

B1 850w - 818 823 818 817 818 (C-H) γ

B1 820s - 800 803 801 802 800 (C-H) γ

B1 710m - 653 653 654 652 651 (C-H) γ

B1 - 700vs 620 618 620 622 621 (C-H) γ

B1 680s - 565 564 563 566 564 (C-H) γ

B1 - 640w 537 541 538 538 538 (C-H) γ

B1 - 610w 524 526 527 524 525 (C-H) γ

B2 540m - 501 501 502 501 501 (C-N) δ

B2 - 480w 460 458 461 462 460 (C-C) δ

B2 - 420w 423 415 440 420 451 (CNC) δ

B2 - 300w 301 300 300 301 301 (CNC) δ

B2 - 275w 274 275 275 275 274 (CCC) δ

A2 - 220w 221 243 236 242 238 (CNC) γ

A2 - 200w 200 219 213 221 217 (CNC) γ

A2 170w - 170 169 170 189 187 (CCC) γ

A2 75w - 75 68 67 64 63 (C-N) γ

A2 70w - 70 66 66 63 62 (C-C) γ

Table 3: observed and calculated vibrational frequencies of HF and DFT (B3LYP&B3PW91) with 6-31++(d, p) & 6-311++G (d, p) level 2-
Amino-4,6-Dimethylpyrimidine.

Aromatic and methyl C-H vibrations: As the present case is
basically pyrimidine and has tri substituted system of compound, the
ring possessed one unique C-H bond. Even though, this compound is
heterocyclic, the aromatic C-H stretching, in plane and out of plane
bending vibrations are usually observed in the region 3120-3010 cm-1,
1250-1000 cm1 and 950-720 cm1 respectively [23-25]. In this case, the
C-H stretching, in plane and out of plane bending vibrational peaks
were found with strong to weak intensity at 3050, 1150 and 820 cm1

respectively. All the observed bands of vibrations have been appeared
at the middle portion of the expected region which explicited that, the
entire vibrations neither affected nor influenced much.

The couple of methyl groups were injected strongly in symmetrical
form in meta positions in pyrimidine ring. Due to the symmetrical
substitutions, it was found that, there was no change in optimized
parameters. By this effect, the corresponding vibrational pattern
should be observed in sequential pattern. Accordingly, the related C-H
stretching modes were identified with strong intensity at 2940, 2930,

2925, 2920, 2880 and 2875 cm1. Usually, these vibrational bands were
observed with medium to weak intensity whereas in this case, all the
bands were observed with strong intensity. Normally, these stretching
bands are observed in the region of 2880-3000 cm1 [26,27]. The C-H in
plane and out of plane bending modes for methyl group is appeared in
the region 1250-950 cm1 and 950-680 cm1 respectively [28,29] for
methyl added aromatic system. Hence, for this case, the in plane and
out of plane bending vibrations were identified at 1080, 1060, 1050,
1040, 1000 and 980 cm1 and 820, 710, 700, 680, 640 and 610 cm-1

respectively. Except two vibrational modes, the entire bending peaks
were observed within the expected region. From the methyl group
vibrations, it was found that, the vibrational pattern emphasized the
symmetrical presence of methyl groups in meta positions. From this
worth points, it was concluded that, the energy of methyl groups were
utilized much for control the acidity instead of the generation of drug
property.
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Figure 4: FT-IR spectra of 2-amino-4,6-dimethylpyrimidine.

Figure 5: FT-Raman spectra of 2-amino-4,6-dimethylpyrimidine.

Core CC vibrations: For pyrimidine and its derivative compounds,
the C=N and C=C stretching vibrational bands are conditionally
located in the spectral region 1600-1500 cm1 [30,31]. For this case, the
C=N is usually absorb the IR radiation in 1580-1520 cm-1 and C=C
and C-C stretching bands are identified in the region 1480-1380 cm1.
In this case, the C=N stretching modes were determined at 1580 and
1475 cm1, the C=C stretching mode is observed at 1460 cm1 and C-C

stretching band has been found at 1415 cm-1. The imine group based
core vibrations have been observed to be rather suppressed. Usually,
the amino injection influences the core vibrations, but here, there was
little effect of amino group observed. This bumbled state described
that, the amino group energy was supported the energy of pyrimidine
ring which leads the core vibrations to some extent. The CNC and
CCC in plane bending modes were observed at 420 and 300 and 275
cm1 respectively. The out of plane bending modes were found at 220
and 200 cm-1and 175 cm1 respectively. These vibrational assignments
have been agreed with above literatures.

Amino group vibrations: In present case, the primary amino group
was substituted strongly and it has no adjacent effective ligand groups.
The primary amine group vibrations always dominate in the spectral
pattern of the parent compound. For aromatic amine group, one band
of N-H stretching vibration is observed with medium intensity in the
region 3520-3420 cm-1 which may be asymmetrical and another band
is found in the region 3420-3340 cm1 [32,33] which may be
symmetrical. Here, the stretching modes for N-H bond were found
with strong intensity in IR and medium intensity in Raman at 3360
cm1 and 3360 cm1 respectively. According to the literatures, two
stretching bands were identified to be symmetrical and observed very
closely. The related in plane and out of plane bending vibrations with
medium to strong intensity are usually determined in the region
1650-1580 cm-1 and 895-650 cm1 [34,35]. Accordingly, the in plane
(Scissoring vibrations) bending peaks were determined at 1610 &1600
cm1 and 950 & 920 cm1 respectively. The in plane bending was
observed well within the expected region whereas the out of plane
bending modes were pushed up to the higher spectral region. This view
was strongly represented the supremacy character of amino group and
also control the sore vibrations. From this discussion, it was concluded
that, the drug mechanism was operated by amino group.

C-N vibrations: In this case, the C-N bands were found at two
places in the compound; one was from core ring and another was
injection point of amino group. In the case of amine C-N, the
stretching mode for the same is found in the region 1360-1280 cm1

[36] and for core C-N is observed usually in the region 1350-1250 cm1

[37]. In this present case, for core C-N, the stretching bands were
observed at 1450 and 1445 cm-1 and for amine C-N, the oscillated
vibration was found at 1440 cm-1. The entire C-N bond stretching
modes were found to be elevated to well above the allowed region
which showed its consistency in core ring and amine binding.

NMR examination
The NMR profile is not only used for deshielding effect of proton

due to the strong couplings of neighbour atoms and also consumed for
studying chemical reaction path mechanism to evaluate the
accumulation of chemical potential causing drug root. The chemical
shift of molecular carbon at different ambiance in the aromatic
complex usually explicited the rate of activation of ligand with base
compound and electron cloud dissociation index for blending of drug
property through the interaction lobe.

The experimentally recorded and calculated isotropic chemical shift
in gas as well as solvent phase was presented in the Table 4 and their
simulated spectra were displayed in Figure 6. In the pyrimidine
aromatic complex, the pyrimidine ring base was fused with amino
group and methyl groups. Here, apart from the ring, there were two
carbons found for methyl groups in which almost same chemical shift
was observed. The carbon joined with amino group was occupied by
three nitrogen atoms where in which very high chemical shift was
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found. The experimental chemical shift for ring carbons were
determined in the region 110-168 ppm and the calculated values
(119-185 ppm). But, for the methyl carbons, very low chemical shift
was observed. The entire chemical shifts of the compound were
observed to be well agreed with literature values [38].

The carbon C1 was acting as bridge point for the coupling of amino
group, the chemical shift of the same was 167 ppm. Since the electron
cloud was partially shared by surrounding nitrogen atoms, the proton
shielding of C1 was broken multiply and also its proton acted as main
source for exchanging electron cloud between ring and amino group.
This was emphasized by the vibrational analysis. The chemical shift of
carbon C4 was found to be 110 ppm which was located bottom moiety
of the ring. This moderate chemical shift was ensured the
unidirectional flow of electron cloud with respect to C4. This view was
ensured in the Mulliken charge profile. The chemical shift carbon C3

and C4 were recorded to be 168 and 164 ppm (cal. 187 & 170 ppm)
respectively. These chemical shifts were rather differed from one
another which were due to asymmetrical stagnation of electron cloud
from the degenerate periodic orbitals. Apart from that, the electron
cloud was sucked by C of methyl groups in order to control the passage
of electronic potential. The lower chemical shift of around 23 ppm was
observed for C8 and C12. This is mainly due to the C of the methyl
groups were further shielded by intake electrons. The anisotropic
chemical shift of N2 and N6 were 304 and 334 ppm which was very
high when compared with N16 (cal. 90 ppm) of amino group. Since
these two nitrogens were making imine group in the ring, they playing
important role in the property construction. From the observed
chemical shift, it was concluded that, the ring itself having drug source
which was enhanced by the amine group. The addition of methyl
groups were found to control and stabilize the drug consistency.

Atom position Calculated shift in (ppm) B3LYP/6-311+G(2d, p) Experimental shift (ppm)

Gas

 

Solvent phase

DMSO CCl4

1C 185.85 185.79 185.89 167

3C 187.61 188.85 188.21 168

4C 119.74 121.37 120.31 110

5C 170.25 172.71 171.28 164

8C 24 24.33 24.11 23

12C 21.83 22.13 21.93 22

7H 6.64 6.98 6.77 6.3

9H 2.1 2.19 2.14 6.2

10H 1.72 2 1.82 1.9

11H 1.83 1.74 1.8 -

13H 2.1 2.21 2.15 2.2

14H 1.94 2.19 2.03 1.8

15H 1.99 1.9 1.97 -

17H 3.75 4.06 3.88 5.7

18H 3.81 4.1 3.94 5.5

2N 304.87 297.66 301.8 -

6N 338.17 325.25 332.81 -

16N 90.72 90.64 90.73 -

Table 4: Experimental and calculated chemical shifts (ppm) of 2-Amino-4,6-Dimethylpyrimidine.

Frontier molecular interaction examination
The cascade combinations of atomic orbitals usually fabricate the

molecular orbitals and the energy between Lewis base (HOMO) and
Lewis acid (LUMO) always represent the chemical reactivity. HOMO
could be simply donating electron density to form a bond (act as a
Lewis base) or it could be oxidation whereas LUMO could be
energetically receives the electron density or could be reduction. The

HOMO and LUMO set up can interact with one another with respect
to the degenerate coefficients. Normally, these interactive orbitals are
making common spaced orbital lobes in which the electron density are
dislocated with respect to chemical equilibrium forces. The electronic
energy excited among molecular sites by which the orbitals between
ligand and base compositions are constructed. These overlapped space
orbitals accomplished the resultant chemical property which leads the
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compound to be active drug. The FMO constructed orbital view for
present molecule was shown in the Figure 7 and the energy coefficients
of orbitals were depicted in the Table 5.

Figure 6: 1H and 13CNMR spectra of 2-amino-4,6-dimethylpyrimidine.

In this case, the Lewis base such as HOMO appeared over ring and
amino group. The amino group was found to be constructed by σ-
bonding interactions which were isolated from the ring. The in phase
interaction was taking place among imine group of ring (N-C-N)
which was determined to be constructed by π-bonding interactions.
The δ-bonding interactions were found to be covered the semicircle
(C-C-C) of lower moiety of pyrimidine ring. The electron density
clouds that are able to offer the transitions were originated on the ring
and NH2 species which could be contribute the chemical potential for
establishing anti biotic potential. This chemical energy was found to be
controlled by boundary of orbital lobes of reconstructed molecular
orbitals.

The Lewis acid such as LUMO was established on C=N and C=C
groups which was constructed by quad σ-bonding interactions. Apart
from that, the σ-bonding interactions were observed over the H of
methyl groups. The orbital space lobe of ring C was primarily
connected with orbital lobe C of methyl groups by which the
transitions are possible; this showed that, the involvement of chemical
potential for stabilizing drug property. In second order HOMO, the

positive and negative lobe interactions of C and N of the pyrimidine
ring were blended with orbital lobe of C of methyl groups. This view
was showed in different color. In second order LUMO, the Blown H
orbital lobes were found top and bottom moiety which showed the
blast orbital lobe.

UV-Visible absorption CT complex profile
The UV absorption band is consists of entire energy transitions

among vibrational energy levels. Normally, the charge transfer complex
(CT) is produced in the compound by substituting suitable ligand
groups in the base molecule. The effect of substitutions results
mechanism for inducing CT complex which is very significant to study
the alternation of chemical property of base ring. The electronic
absorption is observed for the chemical compound describes the
effective ligands which acting as primary source for producing of
desired chemical property. It is also used to find the rate at which the
suitable ligand groups change of chemical property base molecule. The
UV-Visible absorption band is appeared in the electronic spectra
represents electronic excitation energy structured by the adoptive
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active ligands. The main objective of this study is to identify the CT
ligands and rate of shift of electronic absorption peak. Consequently, it
is very important to determine the rate of change of chemical property.

Energy levels B3LYP 6311++(d, p) Energy in ev UV Gas Energy in ev

H+10 11.58034 11.82742

H+9 11.31775 11.43558

H+8 10.99285 11.14088

H+7 10.98822 11.06605

H+6 10.75829 10.85516

H+5 10.31801 10.36236

H+4 8.69975 8.8807

H+3 8.42083 8.33212

H+2 8.07225 7.94463

H+1 6.83087 6.76311

H 6.34406 6.55875

L 1.00301 1.25743

L-1 0.27728 0.51728

L-2 0.15973 0.31891

L-3 0.07537 0.04299

L-4 0.17986 0.15211

L-5 0.67021 0.683

L-6 0.83021 0.72681

L-7 0.87919 0.93198

L-8 1.09961 1.06695

L-9 1.26342 1.27349

L-10 1.43839 1.48274

Table 5: Frontier molecular orbital’s with energy levels.

In this case, the electronic absorption band (three excitation levels)
on the energy gap of 3.9, 4.7 and 4.8 eV at 311.94, 263.56 and 255.87
nm was identified respectively with the maximum oscillator strength
0.06. This band was found in gas phase which was represented by
located by n→π* transitions and also this band were taking place in
Quartz UV region of the spectrum. In solvent phase (DMSO), the
band was found at 300, 256 and 255 nm with the energy gap of 4.1, 4.8
and 4.8 eV respectively. The strength of transitional oscillations was
measured as 0.09 and is represented by n→π*. Similar to the gas phase,
this band also located at UV-Visible region.

According to the theoretical aspect, this band was uniquely
recognized as B and E band (German, radikalartig). In the case of
present molecule, the observed electronic spectra showed three excited
peaks at 248, 250 and 252 nm which were well coincide with calculated
electronic excitations. The excited electronic and ECD spectra were
displayed in the Figure 8. The electronic energy absorption data was
presented in the Table 6.

According to the literature [39], absorption band for pyridine
compound was appeared at 210 nm with 3.0 eV. By the introduction of
N in the ring the pyridine was formed to be pyrimidine and this form
of molecule showed the E-band shift to the higher region. In addition
to that, the substitution of electron with drawing group (amine) in the
ring dislocated the UV-Visible band to the higher wavelength side at
255 nm minimum and 311 nm maximum. This form of bathochromic
shift usually observed to indicate that, the compound possessed the
rich biological property as well [40]. Here, from this appearance of
peak, it was concluded that, the title molecule having enriched
biological property.

Figure 7: Frontier molecular interaction view of 2-amino-4,6-
dimethylpyrimidine.

Molecular electrostatic potential (MESP) map interpretation
The Electrostatic potential map is the charge gradient pictorial

diagram for displaying spherically symmetric arrangements of electron
clouds against the protonic content on their polar and non-polar
species in the presence of electric field. The ability of the nuclei of the
molecule to attract the electron clouds which are varied with respect to
inter molecular effective dispersion forces existed among the atoms
[41]. This type of forces induced the chemical potential called
Molecular electrostatic potentials (MEPs) which generally made
available the information regarding chemical reactivity or the
biological activity of chemical compound.

The electrostatic potential map of the present molecule was depicted
in between positive and negative potential contours in Figure 9. Here,
the positive and negative potential gradient values were dispersed to be
± 8.117 e-2. From the figure, it was seen that, the positive attractive
boundary called nucleophilic region appeared around H of amine
group at top moiety of molecule. This view was showed that, due to the
intake of electron cloud by the ring from amine group, the protonic
content were incremented abnormally itself. So, the region appeared as
blue which represent the nucleophilic region. The dislocated electron
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cloud was found to be accumulated over the imine groups in the ring
which demonstrate the boundary of electrophilic region. The
intermediate electrostatic potential was identified to be around methyl
groups at the bottom moiety of the molecule. This area was observed to
be green also called electron cloud migration region. The electro-

polarized isosurface was displayed in the Figure 9 and from the figure,
it was found that, the field was dispersed over the compound at certain
extent and this type of field illustrated electronic field scattering. This
pyramidal type of charge separation showed the uniqueness of the
biological activity.

Λ (nm) E (eV) ( f ) Major contribution Assignment Region Bands

Gas

B and E band
(German, radikalartig)311.9 3.974 0.003 H→L (85%)

n→π* Quartz UV263.6 4.704 0.0013 H→L-1 (92%)

255.9 4.845 0.0648 H+3→L (95%)

DMSO

300.4 4.127 0.004 H+1→L (85%)

n→π* Quartz UV256.4 4.835 0.0018 H+2→L (92%)

255.6 4.85 0.0969 H+3→L (95%)

CCl4

307.5 4.033 0.0038 H→L (85%)

n→π* Quartz UV260.7 4.756 0.0018 H+2→L (92%)

256.8 4.828 0.0939 H+3→L (95%)

Table 6: Theoretical electronic absorption spectra of 2-Amino-4,6-Dimethylpyrimidine (absorption symbols λ (nm), excitation energies E (eV)
and oscillator strengths (f)) using TD-DFT/B3LYP/6-311++G(d,p) method.

Physico-chemical properties
The intramolecular interaction profile is truly explicited the actual

energy profile of the reacted compound. The excited energies among
the atomic sites split the energy levels in order to accomplish
equilibrium forces of attraction and repulsion. The energy separation
at interior cascade orbitals showed the used chemical potential of
compound to become drug. From that electronic energy of the orbitals,
the physical and chemical parameters can be determined. The
calculated parameters with specific measurement unit were depicted in
the Table 7. These predicted chemical properties were extracted from
parameters which are calculated from available bio-kinetic energies.

The molecular binding energy of -398.46 was utilized to fabricate
the compound; 2-Amino-4, 6-Dimethylpyrimidine and it is very
minimum by which three chemical entities were composed. The dipole
moment is the measuring rate of charge dispersion in organic
compound and if it is greater 1.0 dyne, it will be biologically very
reactive. Accordingly, the measured dipole moment of the present case
was 1.096 dyne in IR and 2.294 dyne in UV-Visible region. Hence, this
compound was found to be much stable in electronic spectral region
than vibrational region. This view showed the present compound is
biologically reactive and the result was supported by the literature [42].

The coulomb reactive energy index of chemical bonds for executing
intra molecular interactions is usually deliberated by the ionization
potential [43]. The ionization potential was observed for this case 1.003
and 1.257 in IR and UV-Visible region respectively and it is greater
than unity which was able to have moderate to make chemical stability
reactive energy in molecular site.

The Electronegativity of aromatic compound is very significant
factor for always used for measuring local electro-chemical reliability
for the prediction of centre of magnetic polarity gradient of aromatic
compound [44]. Here, it was measured to be 3.673 and 3.900 in IR and
UV region respectively. The experiential value in both regions was
extremely high and sufficient to connect with protein complex. It also
established that, the spontaneous accretion of electron density to adopt
very good drug action. This electro-magneto effect of molecular
geometry was induced by π-bond (C=N) interacted orbitals of
symmetrical imine groups of pyrimidine ring and was meaningfully
ensured by MEP diagram.

The electrophilicity index is basically used to evaluate the rate of
flow of potential energy through degenerate cascading molecular
orbitals. In this case, the electrophilicity index in IR and UV-Visible
region were 2.526 and 2.881 eV respectively. The present compound is
the combination of pyrimidine and methyl coupled amino group and it
was obviously high which demonstrated that, the enormous quantity of
chemical energy was spontaneously generated in the ring with the help
of amino group. This process was approved by observing the HOMO
and LUMO electronic orbitals arrangement in Figure 7. The energy
exchange was visibly evidenced from the electrophilicity charge
transfer of the present molecular complex and it was found to be +
3.01. This observed value of ECT was emphasized that, substantial
local electronic potential transformation was found unidirectional
which was from amino group to pyrimidine ring. This charge density
was utilized among the bonds to prepare the antibiotics character.
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Figure 8: UV-Visible spectra of 2-amino-4,6-dimethylpyrimidine.

Polarization and hyper polarization analysis
The Polarizability is a dynamic response of instantaneous dipole

moments of molecular system under the electric field. This provide the
information regarding the chemical root for inducing particular
chemical property in the compound resulting from the interaction of
dipole moments of pair of molecular base and ligand entities. The
hyperpolarizability is a second order Polarizability or second-order
electric susceptibility which is induced in the molecular lattice site with
respect to dipole moments of different entities by an electric field. The
polarized chemical forces among pair of atoms push and pull of
electron clouds under the influence of electric field. These processes of
forced separation acted on electron clouds and modify the electronic
configuration which describes the active chemical potential for the
inducement of effective biological activity drug property. The
polarization parameters have been presented in the Table 8.

The sequential charges displacement was appeared in the ring itself
and amino group and this view showed the higher Polarizability. In
this case, the average Polarizability and anisotropy of the Polarizability
were determined to be 114.9 × 10-30esu and 165.5 × 10-30esu
respectively. The symmetric and asymmetric Polarizability of
pyrimidine are always observed to be high since, the presence of imine
group in carbon core hexagonal pattern.

Figure 9: MEP structure of 2-amino-4,6-dimethylpyrimidine.

Parameter IR region UV-Visible
region

Electrophilicity
charge transfer
(ECT) (ΔNmax)A-
(ΔNmax)B

Etotal (Hartree) -398.46 -398.28
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EHOMO (eV) 6.344 6.558

ELUMO (eV) 1.003 1.257

ΕΗ≅Μ≅−ΛΥΜ≅ γαπ (ες) 5.341 5.301

EHOMO-1 (eV) 6.83 6.763

ELUMO+1 (eV) 0.277 0.517

ΕΗ≅Μ≅−1−ΛΥΜ≅+1 γαπ (ες) 6.553 6.245

Chemical hardness (η) 2.67 2.65

Electronegativity (χ) -3.673 -3.9

Chemical potential (μ) -3.673 -3.908

Chemical softness(S) 0.187 0.188

Electrophilicity index(ω) 2.526 2.881

Dipole moment 1.096 2.294

Table 7: Physico-chemical parameters of 2-Amino-4, 6-
Dimethylpyrimidine.
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In addition to that, the pyrimidine ring has been substituted by
amine and methyl groups, due to this ground, the present molecule
having large Polarizability. From this discussion, it was concluded that,
by the help of instantaneous production of dipoles, the polarized
entities enhanced biological activity. The tri substitutions of amino and
methyl groups with different mass stimulated 110.8 × 10-30esu of
hyperpolarizability (β) in resultant compound. Regularly, the hyper
active electronic displacement gradient is making frosty inter-
molecular dipole moments on aromatic compound. In this case,
existence of rigid arrangement of hyper active dipole moments on
inter-molecular sites, the large amount of hyperpolarizability was
persuaded which amalgamated the biological potential and antibiotic
character in the compound.

Parameter B3LYP/6-31G++(d, p) Parameter B3LYP/6-311++G(d, p)

αxx -53.259 βxxx 0.0004

αxy 0.0017 βxxy -6.236

αyy -44.955 βxyy 0.0064

αxz -0.0009 βyyy 32.279

αyz 2.385 βxxz 0.398

αzz -55.927 βxyz -0.006

αtot 114.973 βyyz 7.971

Δα 165.542 βxzz 0

μx 0.0004 βyzz 0.903

μy -0.711 βzzz 0.457

μz 0.65 βtot 110.807

μ 0.964 - -

Table 8: The dipole moments µ (D), the polarizability α (a.u.), the
average polarizability αo (esu), the anisotropy of the polarizability Δα
(esu), and the first hyperpolarizability β(esu) of the compound; 2-
Amino-4,6-Dimethylpyrimidine.

NBMO transition analysis
The Non Bonding molecular Orbital (NBMO) analysis is generally

dependable tool for the rationalization of non bonded pair of electrons
in electronic orbitals. In this case, the addition and subtraction of
electrons in the orbitals of entities are taking place without changing of
resultant energy of the molecule. It is also used to attain the
information on the changes of electronic charge densities in proton
donor and acceptor as well as in the bonding and antibonding orbitals.
The electronic interaction between filled and antibonding orbitals
signifies the divergence of molecule from the Lewis structure and can
be used to calculate the migration of electron clouds due to the
presence of interactive forces in the molecular sites [45,46]. The path of
migrated electron density provides the root to identify the chemical
bonds causing chemical properties [47]. Accordingly, the measured
energies for making transitions between the occupied and unoccupied
NMBO for inducing peculiar chemical property for giving drug
applications summarized in the Table 9.

Type of
transition

Donor
(i)

Occupan
cy

Acceptor
(j)

E2
kcal/mol

Ej – Ei
au

F(i j)
au

π-π* C1-N2

1.9831
C3 2.95 2.22 0.073

C3-C12 3.93 1.24 0.062

1.687
C3-C4 35.41 0.33 0.097

C5-N6 7.27 0.31 0.043

σ-σ* C1-N6 1.9831
C5 2.95 2.22 0.073

C5-C8 3.93 1.24 0.062

σ-σ* C1-
N16 1.9903

N2-C3 2.31 1.37 0.05

C5-N6 2.31 1.37 0.05

σ-σ* N2-C3 1.9822
C1 2.44 1.95 0.062

C1-N16 3.61 1.29 0.061

π-π* C3-C4

1.9783
C4-C5 3.3 1.28 0.058

C5-C8 3.9 1.12 0.059

1.6379
C1-N2 10.71 0.25 0.048

C5-N6 37.95 0.26 0.09

σ-σ* C3-
C12 1.9831

C1-N2 3.25 1.16 0.055

C4-C5 2.17 1.21 0.046

σ-σ* C4-C5 1.9783
C3-C4 3.3 1.28 0.058

C3-C12 3.9 1.12 0.059

σ-σ* C4-H7 1.9773
N2-C3 5.1 1.07 0.066

C5-N6 5.1 1.07 0.066

π-π* C5-N6

1.9822
C1 2.45 1.95 0.062

C1-N16 3.61 1.29 0.061

1.7453
C1-N2 36.84 0.3 0.099

C3-C4 7.84 0.33 0.046

σ-σ* C5-C8 1.9831
C1-N6 3.25 1.16 0.055

C3-C4 2.17 1.21 0.046

σ-σ* C8-H9 1.9743
C4-C5 2.05 1.07 0.042

C5-N6 4.12 0.51 0.045

σ-σ* C8-
H10 1.9883

C5 0.5 2.53 0.032

C5-N6 4.76 1.05 0.063

σ-σ* C8-
H11 1.9748

C4-C5 2.17 1.07 0.043

C5-N6 3.87 0.51 0.044

σ-σ* C12-
H13 1.9748

C3-C4 2.17 1.07 0.043

C3-C4 3.91 0.53 0.044

σ-σ* C12-
H14 1.9883

C3 0.59 2.56 0.035

N2-C3 4.77 1.07 0.063

σ-σ* C12-
H15 1.9743

C3-C4 2.06 1.07 0.042

C3-C4 4.05 0.53 0.045
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σ-σ* N16-
H17 1.987

C1 0.81 1.97 0.036

C1-N6 4.33 1.18 0.064

σ-σ* N16-
H18 1.987

C1 0.81 1.97 0.036

C1-N2 4.32 1.18 0.064

n-σ* C1 1.9992
N2-C3 1.28 10.68 0.105

C5-N6 1.28 10.68 0.105

n-σ* N2 1.9992
C1 3.23 15.22 0.199

C3 3.69 15.15 0.211

n-σ* C3 1.9991
C4 1.31 11.09 0.108

C1-N2 1.15 10.61 0.099

n-σ* C4 1.9988
C3 1.46 11.41 0.115

C5 1.46 11.41 0.115

n-σ* C5 1.9991
C4 1.31 11.09 0.108

C1-N6 1.15 10.61 0.099

n-σ* N6 1.9992
C1 3.23 15.22 0.199

C5 3.69 15.15 0.211

n-σ* C8 1.9992
C5 1.05 11.42 0.098

C4-C5 0.68 10.59 0.076

n-σ* C12 1.9992
C3 1.05 11.42 0.098

C3-C4 0.68 10.59 0.076

n-σ* N16 1.9993
C1 1.94 15.46 0.155

C1 1.11 16.03 0.119

n-σ* N2 1.9156
C1-N6 12.96 0.87 0.096

C3-C4 9.9 0.91 0.086

n-σ* N6 1.9156
C1-N2 12.96 0.87 0.096

C4-C5 9.9 0.91 0.086

n-σ* N16 1.7913
H18 0.69 1.96 0.035

C1-N2 43.57 0.28 0.105

π-π* C1-N2 0.4511
C3-C4 104.72 0.03 0.077

C5-N6 305.37 0.01 0.079

π-π* C3-C4 0.3358
C4 211.4 0.45 0.072

C12-H15 1.13 0.38 0.045

π-π* C5-N6 0.3918
C3-C4 179.04 0.02 0.081

C8-H9 1.69 0.4 0.052

Table 9: Transitions and occupied energy levels of Non Bonding
molecular orbitals.

Here, many transitions were observed from available electron
density to unavailable energy state from which the steady energy

exchange (transitions) between important entities causing major drug
property has been recognized and discussed. In the foremost case,
within the pyrimidine ring, the energy of 35.41 and 35.41 kcal/mol
were transferred from C1-N2 to C3-C4 and C5-N6 respectively within
the π-π* interaction system. Similarly, the energy of 3.25 and 2.95
kcal/mol was found to be transferred from C3-C4 to N2 and N2-C3
and was assigned as π-π*. Another transitions have been observed
from C3-C4 to C1-N2 and C5-N6 with the absorption of 10.71 and
37.95 kcal/mol energies were consumed within the π-π* respectively.
The important transitions from C5-N6 to C1-N2 and C3-C4 were
observed by overwhelming 36.84 and 7.84 kcal/mol energy within the
limit of rings.

The transitions N2 to C1-N6 and C3-C4 were observed in overturn
for captivating electronic energies of 12.96 and 9.90 kcal/mol.
Similarly, the transitions taking place from N6 to C1-N2 and C4-C5 by
utilizing 9.90 and 12.96 kcal/mol amount of energy and was assigned
as σ-σ*. The second order transitions observed from N16 to C1-N2 and
C3-C4 by using 43.57 and 104.75 kcal/mol. In these transitions, the
considerable amount of energy was exchanged from amine group to
pyrimidine ring. Similarly, the transitions found from C1-N2 to C5-N6
and C4 by absorbing the energy of 305.37 and 211.40 kcal/mol with in
the ring.

The important transition was found from C5-N6 to C3-C4 by
utilizing179.04 kcal/mol. From the above observed transitions, it was
cleared that, the large number of lone pairs of non bonded molecular
orbitals were found to be involved and the chemical energies were
exchanged by making transitions within the π-π* interaction systems
such as C=N and C=C in the ring. Thus, this transformation of
chemical potential was found to be guided for incentive of chemical
mechanism for antibiotic drug property. Finally from this observation,
it was clear that, the ring itself having good antibiotic drug and
addition of amine group enhanced such a property.

VCD profile
The VCD spectrum is the absorption of left and right circularly by

the chemical substance which is generally used for describe the artifact
of conformational structure and chemical purity. If the synthesized
chemical compound having well defined bi-vibrational absorptions
(circular polarizations), it will be pharmaceutically active and
chemically pure. The circular vibrational Dichroism is the polarization
spectrum which absorbs optical radiation and is sensitive to the
multiple orientations of distinct molecular compositions in a molecule;
it provides three-dimensional structural information regarding
intrinsic chemical activity of the molecule.

The VCD display of present case was presented in Figure 10 which
provided the graph of vibrational transitions of different molecular
groups. The title molecule is basically pharmaceutical material upon
which the pharmaceutical activity was clearly seen by finding the bi-
vibrational sequence pattern in mid infrared region. When look out
the vibrational peaks in fundamental vibrational region, the clear
racemates was found in the spectrum which exhibited the better drug
potency and safety profiles of the present compound. Since the single
enantiomeric effect, it was observed that, the toxicity was removed
from the compound and chemically pure.
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Figure 10: VCD spectrum of 2-amino-4,6-dimethylpyrimidine.

Conclusions
The fundamental physico-chemical properties related to the stable

structure of present case; 2-amino-4,6-dimethylpyrimidine were
interpreted. The active compositional parts for causing medical activity
of compound were deeply analyzed and the property driving
mechanism was determined. The biological and molecular properties
were evaluated and intensively investigated towards drug property.
Lipinski parameters were calculated and tested for the evaluation of
antibiotic property. The reasoning of drug applications was determined
from frontier molecular orbitals profile and energy transitions among
electronic orbitals causing drug mechanism were identified. The
chemical contamination test was carried out by VCD profile analysis
and the substance under study was found to be having less toxicity
effect.
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