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Abstract         
The research involves the application of the  Gaussian program ( Gaussinan 09 ) utilizing 

density function theory (DFT) with B3LYP/6-32G  of quantum mechanical calculations on  a 

several of  N-benzylidene aniline derivatives  that containing substitutes (CH3, NO2). The 

calculations leads to find out electronic densities, ionization energies , geometries optimization, 

dipole moment , energies of HOMO , LUMO orbital , and also the vibrational modes were 

investigated using   Chemchraft  program .Spectra of  Ultraviolet and standard thermodynamic 

functions ( U
0 , 

H
0
 , S

0
 ,G

0
 ,A

0  
)for each substituted benzlidene aniline was additionally explored 

.The impact of substituted groups on stabilition of each examined molecule is explored. Data 

obtained of  benzylidene aniline derivatives are compared with the benzylidene aniline. 
 

 الخلاصة
-B3LYP/6يع   DFT(  باسحخذاو َظشية دانة انكثافة  (Gaussinan 09جضًُث انذساسة جطبيك بشَايج كاوسيٍ  

32G  نعذد يٍ يشحمات انبُضنذيٍ  ألأَهيٍ  انًشحًهة  عهى انًعىضات  الآجية اَيك انكىفي حسابات ييك (NO2, CH3)  

جىصهث انحسابات انى ايجاد انكثافة الانكحشوَية ,طالات انحأيٍ ,انشكم انهُذسي انًحىاصٌ ,عضو ثُائي انمطب) طالات انًذاسات  

HOMO , LUMO   وكزنك  جى  انحىصم انى الاًَاط الاهحضاصية , باسحخذاو بشَايج كيى كشافث .  بالاضافة انى رنك  جى  )

Uجشخيص طيف الاشعة انفىق انبُفسجية وانذوال انثشيىدايًُيكــية  ) 
0 , 

H
0

 S
0
  ,G

0
,   ,A

0
(   نكم يٍ جضئيات  انبُضنذيٍ    

نًعىضة عهى اسحمشاسيـه كم يٍ انًشكبات انًذسوسة  . ,انبياَات انحي جى انحصىل اَهيٍ انًعىضة. وجى  دساسة جأثيش انًجاييع ا

 ًشكبات انبُضونذيٍ الاَهيٍ انًعىضة  جى يماسَحها يع يشكب انبُضنذيٍ اَهيٍ  .نعهيها 
 

Introduction 
N-benzylideneaniline is a category of vital compounds in medicinal and pharmaceutical field. 

N-benzylideneaniline represents a model aromatic Schiff base and it is also a conventional 

bioisoster of stilbene and resveratrol 
[1,2]

.Benzylidene aniline derivatives as well as benzylidene 

aniline are widely  found in herbal products, proteins, vitamins and in the generation  of dyes and 

insecticides and are getting used as an antioxidants
[ 3,4] .

 Although these chemical substances are 

harzardous to the human body and natural environment , alongside intense toxicity
[5]

, reproductive,  

neurotoxic , and formative poisonous
[5]

,. 4-bromoaniline and Aniline were utilized as an 

intermediary substances in the combination and synthesis of various  medication pills (pamaquine , 

plasmochin) antioxidants , cancer prevention agents (octyl diphenylamine, p-

phenylenediamine),and disinfectant marketers
[6]

. Aniline is a harmful natural compound  organic 

compound with the system C6H5NH2 , For example  as a phenyl group linked to an amino 

organization, aniline is the prototypical aromatic amine. Its principal use is inside the manufacture 

of precursors to polyurethane and other commercial chemical substances. Like maximum volatile 

amines, it possesses the odor of rotten fish  .It ignites easily  burning with a smoky flame feature of 

fragrant compounds
[7]

. The stableness trouble related  with the essential properties of fragrant amine 

derivatives can be tended by means of an alternative  condition . These days  the application of 

medical care in  bio field is comprehended  to change the Nowadays bio field treatment is fathomed 

to change the diverse properties of living and non-living matters characterizes . Bio fields as 

“strength fields that purportedly encompass and infiltrate the human body”. Human body has the 

https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCgQFjAA&url=http%3A%2F%2Fwww.qadissuni.edu.iq%2FEnglish%2F&ei=ofl-U4HrH6rV0QWfp4Eo&usg=AFQjCNFp0y6EsswgoFVTfHIQInEV7GoXmQ&sig2=DYzsd3A3YSjyDuUFLPxQvw&bvm=bv.67720277,d.ZGU
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outfit  the power from environment and may transmit into any protest over the universe . The 

protest dependably get the energy and replied into gainful way. This method is known as field 

therapy 
[7-11 ]  

.
 
Utilization  of numerous  new investigative gadgets requires the presence of organic 

reagents critical compounds of the measuring device. some of the natural reagents genuinely 

utilized. Schiff bases have excellent attributes, auxiliary similitudes with herbal organic compounds, 

quite easy coaching strategies and the artificial flexibility that empowers plan of reasonable  

structural properties . Activity of antibacterial is reliant  on the molecule   shape of the  chemical 

substances, the dissolvable  utilized  and the bacterial species
[12,13]

 . 
                                                                      

                                                                           

Computational method 
One of the important methods in quantum chemistry is  Density functional theory method and  

that we can thusly begin via utilizing  presenting  or better  reviving  a few main principles from 

essential atomic quantum mechanics. focused on the classical Hartree-Fock approximation. when 

you consider that contemporary density practical thought  is as often discussed in relation to the 

Hartree-Fock variant  and the comparing expansions to it, a capable valuation for the related physics 

is  an important component for a profound information  of the issues to return. build up  the red line 

that connects the seminal theorems of Kohn and  Hohenberg by the conclusion of this via utilizing  

Sham and Kohn to the right now famous approximate alternate-correlation deliberate
[14]

 . The idea 

of the alternate-correlation hole, that's not regularly discussed in standard quantum chemical 

textbooks, keeps an extraordinary  area inside our composition .   Contributions of Ferm and 

Thomas in addition to Slater, who utilized the electron density as easy  variable additional out of 

impulse  than out of stable substantial contentions. We trust that getting  an handle on its attributes 

allows a great deal with motivation to obtain  more pictorial and less outline understanding of the 

theory
[15]

 .  

Solution of this equation yields vibration frequencies (
2224 C  ) and vibration mode 

eigen vector coefficients, L j
.These coefficients are used  in evaluating the atomic partial 

contribution values (APP) (the partial contribution of each atom to the molecular vibration), the IR 

absorption intensities in addition to  doing the graphic    representation of each of vibration mode.    

Sham DFT schemes for open-shell systems, which imply different meanings  of the exchange–

correlation energy functional and lead to different exact conditions with this functional                                                                          

The ground-state electronic energy (E) of a N-electron systemcan be distinctively  dependent 

on the electron charge density
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Fig 1 : Structures  of  benzylidene aniline Derivatives (3D) 
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Results and discussion 
The benzylidene aniline Derivatives investigated in the present work are: 

    Compound    1      N-bnzylideneaniline oxide     

                           Chemical Formula: C31H11NO  
             

     Comopound   2  N'-(4- Methylbnzyliden)aniline oxid 

                            Chemical Formula: C14 H14NO 
 

    Comopound  3      N'-(4- Nitrobnzyliden)anilin oxid       

                               Chemical Formula: C13 H10N2O3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2: The geometric equilibrium for N'-(bnzylidenaniline oxide ) , 

N'-(4- Methylbnzyliden)anilin oxide , N'-(4- Nitrobnzyliden)anilin oxid 
 

Methods of calculation ( DFT )              
This study involves  application of DFT (B3LPY /6-37-G) approach by the Gaussian 09 

program  which became evolved and the treatment of organic molelcule   
( 20  .21 )

.   Many of these  

programs  , values can be obtained for the equilibrium geometry energy 

of the molecules  in the further  with their IR absorption intensities and fundamental vibration 

frequencies (3N-6 ). Solution of this equation yields vibration frequencies =4
2
 

2 
c

2
 

) (22,23) 
. 

Depending on DFT method a few physical properties were calculated according to these equations 

EA  = - ELUMO  , ɳ=1/2 (EHOMO  - ELUMO) , (G
0
 = H

O
 - ST  )  ,       (  A

0 
= G

0
 – ST )  .

 

 G09 program of   J. Frisch, G. W. Trucks, et al
[ 24,25]

 was applied throughout .            
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Results  and  Discussion 
In this research calculated the vibrational spectra and electronic spectra of three molecules  N'-

(bnzylidenaniline oxide ) , N'-(4- Methylbnzyliden)anilin oxide , N'-(4- Nitrobnzyliden)anilin 

oxid  . Result show that  vibrational stretching frequencies of (NO) is less for substituted bnzyliden 

aniline  with CH3  and is larger   for NO2 compared with non-substitu bnzyliden aniline with CH3 is 

larger compared with non-substituted bnzyliden aniline and substituted aniline with  NO2. This is 

theoretical analysis has shown effecting of electron donating group CH3  and with  drawing group  

NO2  ,it is because  increasing of  conjugated system effect . Results of a study theoretical UV 

transitions energies showing the appearance of three bands for each of the substituted  bnzyliden 

aniline compounds.  The first band of ultraviolet transitions due to ( N-O)   group that caused by  

electronic transitions   including   n-π  and π-π
*
, while the second and third band is due to electronic 

transitions in the aromatic ring and the aromatic system, respectively .substituted bnzyliden aniline 

with NO2  have  long wavelength of electronic absorption bands  compared with bnzyliden aniline 

and substituted bnzylidenaniline with CH3 . This difference in band values results from the increase 

in the conjugated  system 

 (table 1, table 2).                          
 

Table 1: Comparison of the energies of theoretical UV transitions studied benzylidne aniline 

derivatives in nm 

 
 

Table 2: Vibrational frequencies of  the studied benzylidne aniline derivatives in cm
-1 

 

 

 

 

 

 

 

 

 

Third  Excited 

State  (nm) 

 

Second    Excited 

State  (nm) 

 

First Excited 

State (nm) 

 

Substituted 

group 

NO. 

Of Comp. 

 

 1 ـــــ 244 212 211

204 

 

207 

 

235 

 

-CH3 2 

 

236 

 

260 

 

283 

 

-NO2 3 

 

C       H 

Ar. St. 

=C    H 

St. 

C        N 

St. 

   =C      H               

ben . 

N     O 

St. 

 

Substituted 

group 

NO. 

Of 

COMP. 

3246-3168 3226 1620 1419 1164   

1 

3247- 3186 3224 1605 1418 

 

1149 -CH3 2 

3269-3187 3229 1660 1422 

 

1170 - NO2 3 
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The Physical Properties and Thromdynamic functions ;  
The end result show that  dipole moment  of benzyliden aniline derivatives  has  higher  value 

when comparison with non-substituted bnzyliden aniline compounds due to that a lot of groups 

raise the negative charge while others  reduce the positive charge on the C atom     (Table 4). 

HOMO of benzyliden aniline linked to  the  electron donating group CH3 is  large when compared 

with non-substituted aniline, consequently that is   lose electrons (oxidation).   this is may be due to 

the hyperconjunction impact  , while , the electron – with drawing group NO2 have the opposite 

impact LUMO of  benzyliden aniline connected to  the  electron – with drawing group  NO2   is less 

in comparison with non-substituted benzyliden aniline, consequently  they are accept electron    

(Reduction ) . even as , the electron donating  group have the opposite impact. This change in the 

behavior of molecules is due to the characteristics of organizations linked to C  atom (Table 4) 

Ionization energies (IP) of benzyliden aniline linked to the electron donating institution CH3 is 

much less contrast to non-substituted  benzyliden aniline , so that they have ionize without difficulty 

. even so the electron with - drawing organization NO2 have the opposite effect (Table 4). 

Substituted benzyliden aniline have less total energy as compared with  non-substituted benzyliden 

aniline so they are more stable because of an increase in conjugated system (Table 3).  

Thermodynamic functions (G
o
 , H

o
 , U

o
 , A

o
)  of  benzyliden aniline attached with  the electron 

donating group (CH3) is larger when compared with non-substituted benzyliden aniline . 

Alternatively, The electron- with drawing group (NO2) have the inverted  effect , All substituted 

benzyliden aniline compounds have large Entropy function (S
o
) as compared with non-substituted 

benzyliden aniline compound (Table 3)                                                    
 

Table 3:  Standard thermodynamic function for benzylidene aniline Derivatives  at  298.15 K 

 
 

Table 4:Calculatated dipole momonts (debye) , Orbital energies HOMO,LOMO( in a.u ) Total 

enrgy ( in a.u ) for the difference aniline compounds 

 

  

 

S
0 

kJmol
 -1 

A
0 

kJ  mol
 -1

 

G
0 

KJ mol
 -1

 

H
0
 

KJ mol
 -1

 

U
0
 

KJ mol
 -1

 

Substituted 

groups 

NO. 

Of Comp. 

 1 ـــــ 987. 660 663.466 516.478 513.999 0.493

0.533 579.558 582.037 740.951 738.472 -CH3 2 

0.555 506.654 509.133 644.606 652.127 -NO2 3 

 

Total 

energy 

(a.u ) 

IP 

 

(a.u) 

Δ 

(EHOMO

-

ELUMO) 

(a.u  ) 

ELUMO 

 

(a.u  ) 

E HOMO 

 

(a.u  ) 

Dipole   

momen

t 

Substituted 

Groups 

Point 

groups 

No. 

of 

comp. 

 C1 1 ـــــ 4.022 0.203 - 0.052 - 0.151 - 0.203 671.053 -

-710.363 0.201 - 0.152 - 0.049 - 0.200 4.562 -CH3 C1 2 

 NO2 C1 3ـ 4.030 0.204 - 0.055 - 0.148 - 0.204 671.050 -
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Aim of Research 
    N-benzylidene aniline derivatives are a type of vital chemical molecules in pharmaceutical and 

medicinal field 
[26,27]

. Study of this compounds show biological activities including  anticancer,  , 

herbicidal activities
 
 and

  
antibacterial  antifungal  

   [28]
 . 

So the aim of reaserch 
  

1. To help solve problem and hind solution before doing experiments . 

2. To predict properties of  N-benzylidene aniline derivatives and quantities that are difficult or 

even impossible to observe experimentally  

3. To help with analysis and interpretation of experimental data of  N-benzylidene aniline. 

4. To know the best structure – on for which the energy is minimum of  N-benzylidene aniline 

5. To know the best compound have more biological activities.  
 

Conclusions 
information of infrared spectral  of N-benzylidene aniline and its derivatives are comparative 

roughly to the normal range . A band at 1605-1660 cm
-1

 belongs to C=N vibration. The bands that 

appeared for every studied chemical molecules show at about max     204 - 236 nm belong to n- π* 

of conjugated arrangement of molecules  . (Table 1). 

The conduct of these chemical substances  have  answered  to the high electron density  thusly , 

it can be inferred  that the conjugation system have solid impact    as antibacterial action , because 

the electrons are delocalized along the entire of the conjugated molecules can comes about having 

antibacterial activity and become end up plainly troublesome toss the  body cell off the  microscopic 

organisms  . 
 

Recommendations 
Almost  half of these  chemical substance (bnzylidenaniline) demonstrated reasonable sensible 

action up against the bacterial types ,Tuse future reviews  ought to regard for   on N-benzylidene 

aniline  to comprehend the best compound utilizing  as antibacterial 
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