
 

 

 

DFT- B3LYP



 
 91/7/13تاريخ پذيزش:    91/60/13تاريخ تصحيح:      13/4/13تاريخ دريافت:

 :چکيده

H-NMRC-NMRN-NMR

CV

B3LYP6-31G6-31+G

B3LYP PES

][

pH

pH

C6H5NO2 C6H5NO2 C6H5NOH

O

C6H5N O

C6H5NOC6H5NOHC6H5NHOH

e H e

- OH

e

H

+ H

e

                                                                                                                                                 
h_taherpour@pnu.ac.ir 

mailto:h_taherpour@pnu.ac.ir


                              

 

 

 

C6H5NO2

+ 4 H

+ 4 e
C6H5NHOH

H
HO NH2

 

C6H5NO2
+ 2e + 2 H C6H5NO

e
C6H5NO

C6H5 N N C6H5

O

O

+ H

- OH

C6H5 N N C6H5

O
 

C18H12N6][

 IRف يط -9-3

IRKBr

N═Ncm
-1

cm
-1

cm
-1

cm
-1



 

 

 

 

 

 

H-NMRف يط -9-9
 CDCl3))حلال  ف بسط داده شده آنيط و 3

HappmHb

tHbppmHC

HaddHcppm

Hbt Ha

Hc 

NN

N

N

N

N

Ha

Hb

Hc

Hb

1
2

3

4

 

 

C-NMRف يط -9-1
 CDCl3))حلال  31

C =  +  =  ppm                 C =  -  =  ppm

C =    =  ppm                 C =  -  =  ppm

N-NMRف يط -9-4
 CDCl3))حلال  34

 يف جزميط -٥-9

C18H12N6

N2



                              

 

 

 

 روش محاسبه -1-3

DFT-B3LYP

6-31G6-31+G

ZPE

Eel

][

 :ج و بحثينتا -4

NMR

NMR

PES 

C2helical

C-N][



 

 

 

 

 

 

N

N

N

N

N

N

NMR

NMR

D3h

Eel(ZPE)

Nimag

Nimag ZPE (h) ينسب  Eel (kcal/mol) Eel (h)   

  -   C1 (C2)  

    C1  

    C1 (CS)  

    D3h  

    C1 (C3V)  



                              

 

 

 

 HCN

cm
-1

 (E")cm
-1

 (E")cm
-1

 (A2")

 IR 

C1C2

                   

                                     

B3LYP

NNMR



 

 

 

 

 

 

A2"C1C3V

NMRHCN

cm
-1

cm
-1

saddle point

C1

1
HNMR 

δ (ppm)  

 ( H),  ( H),  ( H),  ( H),  ( H),  ( H),  (2H)

 ( H),  ( H),  ( H),  ( H),  ( H),  ( H),  ( H),  

( H),  ( H),  ( H),  ( H)
 

 ( H),  ( H),  ( H),  ( H),  ( H),  ( H),  ( H)

 ( H),  ( H),  ( H),  ( H),  ( H)

 ( H),  ( H),  ( H)  

 (t, H),  (dd, H),  (t, H) 

B3LYP/6-311+G(2d,p) GIAOTMS

C1CScm
-1

kcal/mol

. 



                              

 

 

 

 



 

 

 

 

 

 

Molecular Structure and Conformational Determination of 

Cyclotris meta-azo benzene via Spectral and Computational 

Quantum Chemistry Using DFT-B3LYP Method 

Hossein Taherpour

 

Department of Chemistry, Payame Noor Universtiy,Tehran,IRAN 

 

Received: 21 July 2012    Received in revised form: 19 September 2012  Accepted: 20 October 2012             

                                                                                            
 

Abstract 
The desired compound was synthesized through electrochemical reduction of 1, 3-dinitro benzene under 

entirely controlled condition on Pb electrode and constant electrical current employing an electrochemical 

system containing two separated cells. The first time formation of Cyclotris meta-azo benzene was confirmed 

through elucidation of spectrums obtained such as 
1
H-NMR, 

13
C-NMR and 

14
N-NMR and also elemental analysis 

of H, N and C. Interestingly CV experiment provided more evidence for azo group generation. Furthermore, five 

structures were located computationally using B3LYP method and 6-31G and 6-31+G basis sets. Two minima, 

one TS and two saddle points. Spectral data calculated for structure (2) are in good agreement with 

experimental data. 
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