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ABSTRACT 
    The geometric parameters of 3-(4-toluenesulfonyl)-2-propenenitril and 1-toluenesulfonyl-2-
nitroethene are established by means of semiempirical quant-chemical methods AM1,PM3, ZINDO/ 
1and ab initio STO-3G. By AM 1 and PM3 some important indexes of a compounds reactivity, 
vibration spectra are calculated, but the electronic spectra are calculated by ZINDO / S. 
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��
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 �������$
 ��������
 �� 
�������
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���
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�
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� �� ��������� ����
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���. ���������� �� ����
���
�� ���
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��
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���
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�����
-

���
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������� 
�� ���
��
��� ������. 
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���
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!���
���
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 �� �����, �� ���
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�
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�� �������
 � �
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������
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��
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����� � 1. '���
���
 �� �������
����� ���
�
���
� �� 3-(4-��
�����
���

)-2-�������
��

 
 

��
�
�� �� �����
�� (
0

A )  ������ �� �����
�� %�
����
 ��

 (deg) *���
���
 ��

 (deg) 

                	�1    '�3   CTO-3G 	�1      '�3      CTO-3G                          	�1       '�3      CTO-3G                            	�1      '�3       CTO-3G 
�1-�2     1.401   1.396    1.395   1.378     1.393         1.394 �1-�2-�3      120.229   120.259    120.881 �1-�2-�3-�4        -0.123      -0.224       -0.216 
�2-�3     1.389   1.388    1.384 1.447     1.444         1.450 �2-�3-�4      121.098   120.932    119.219 �2-�3-�4-�5         0.447        0.356        0.442 
�3-�4     1.402   1.398    1.387 1.363     1.386         1.420 �3-�4-�5      118.223   118.441    120.460 �3-�4-�5-�6        -0.440      -0.356       -0.401 
�4-�5     1.402   1.397    1.388 1.365     1.387         1.421 �4-�5-�6      121.084   120.925    119.413 �4-�5-�6-�1        -0.123      -0.224       -0.216 
�5-�6     1.390   1.388    1.387 1.446     1.443         1.450 �5-�6-�1      120.244   120.260    120.813 �6-�1-�2-�3        -0.320       -0.023      -0.291 
C6-C1     1.401   1.396    1.392 1.380    1.393         1.398 �6-�1-�2      119.117   119.191    118.898 �1-�2-�3-H16    179.056    179.062    179.198 
�1-�14   1.480   1.484    1.496 1.002     1.004         1.005 �2-�1-�14    120.428   120.377    120.198    �2-�3-�4-S7      178.965    179.524    179.421 
�2-�15   1.100   1.096    1.087 0.946     0.961         0.971 �6-�1-�14    120.453   120.427    120.797 �3-�4-S7-O12   -!58.945   -158.747   -158.224   
�4-S7     1.669   1.777     1.801 0.625     0.720         0.798 �1-�2-H15    119.807   119.867    119.642    �3-�4-S7-O13      26.815      26.352      25.698 
S7-O12   1.400   1.461     1.663 1.265     1.228         1.208 �3-�4-S7       120.786   120.670    119.656 �3-�4-C5-H17   178.406     178.838    178.717 
S7-O13   1.403   1.465     1.674 1.250     1.216         1.196 �4-S7-O12     110.492   110.250    109.467      �5-�4-S7-O12    151.358    152.432    153.390 
S7-C8     1.685   1.780     1.796 0.582     0.657         0.714 �4-S7-O13     110.275   110.322    108.694     �5-�4-S7-O13    -19.326     -20.098     -19.769 
C8-C9    1.336   1.334     1.325 1.894     1.908         1.928 �4-S7-C8         98.363     98.757    100.006     C4-S7-C8-C9      110.537    109.213    112.011 
C8-H19  1.107   1.100     1.088 0.942     0.953         0.956 O12-S7-O13   117.915   118.302    123.953 O12-S7-C8-C9      -6.006        -6.164      -7.274 
C9-H20  1.110   1.102     1.093 0.927     0.942         0.949 O12-S7-C8     108.759   108.287    105.754 O13-S7-C8-C9   -134.317   -135.570  -134.594 
C9-C10  1.422   1.425     1.447 1.005     1.010         1.012 O13-S7-C8     108.309   108.080    105.133 O12-S7-C8-H19  173.590     172.504   174.115 
C10-N11 1.163  1.160     1.158 2.887     2.888         2.886 S7-C8-C9       125.642   125.233    123.197     O13-S7-C8-H19    44.248       43.513     45.418 
C14-H21 1.119  1.098     1.090 0.960     0.972         0.968 S7-C8-H19     115.356   115.455    116.299   S7-C8-C9-C10   -179.820   -179.893  -179.911 
C14-H22 1.118  1.099     1.088                                          0.971     0.983         0.981 H19-C8-C9    118.987   119.291    122.472 H19-C8-C9-C10     0.544         0.761       0.704 
C14-H23 1.118  1.098     1.089 0.971     0.983         0.980 �8-�9-C10    122.496   121.895    122.838    H19-C8-C9-H20 -179.148   -179.014  -179.636  
  �8-�9-C20    121.652   122.870    120.582 C8-C9-C10-N11   175.585    174.022   174.600 
  C20-C9-C10  114.852   115.235    116.310 N11-C19-C9-H20   -4.604      -5.891       -5.075 
  C9-C10-N11  179.789   179.691    179.812 H15-C2-C1-C14     -0.636       0.529        0.558 
  C1-C14-H21  110.175   111.801    110.704 C2-C1-C14-H21    150.233   151.322  153.762 
  C1-C14-H22  111.054   111.784    110.863   C2-C1-C14-H22      30.086     30.768    34.140 
  C1-C14-H23  111.035   110.370    110.412    C2-C1-C14-H23     -89.467   -88.746   -84.719 
  H21-C14-H22  108.236   107.790    108.473 C6-C1-C14-H21     -29.431   -29.054   -26.649 
  H21-C14-H23  108.231   107.528    107.849  C6-C1-C14-H22   -150.407 -149.983  -152.336    
  H21-C14-H23  108.546   107.614    108.244 C6-C1-C14-H23      90.141     90.503    95.305    
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����� � 2. '���
���
 �� �������
����� ���
�
���
� �� 1-��
�����
���
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������� 

 

��
�
�� �� �����
�� (
0

A )  ������ �� �����
�� %�
����
 ��

 (deg) *���
���
 ��

 (deg) 

                	�1    '�3   ZINDO/1 	�1      '�3      ZINDO/1                          	�1       '�3     ZINDO/1                            	�1      '�3    ZINDO/1 
�1-�2     1.401   1.396    1.402   1.376     1.392         1.394 �1-�2-�3      120.238   120.259    121.270 �1-�2-�3-�4          0.161       -0.211      0.042 
�2-�3     1.389   1.388    1.392 1.451     1.446         1.450 �2-�3-�4      121.122   120.939    118.865 �2-�3-�4-�5          0.345        0.419      0.244 
�3-�4     1.402   1.398    1.392 1.356     1.384         1.427 �3-�4-�5      118.163   118.428    120.324 �3-�4-�5-�6          0.242       -0.356     -0.401 
�4-�5     1.403   1.398    1.392 1.356     1.383         1.428 �4-�5-�6      121.092   120.914    118.987 �4-�5-�6-�1          0.161       -0.211     -0.042 
�5-�6     1.389   1.388    1.393 1.451     1.446         1.450 �5-�6-�1      120.263   120.273    121.109  �6-�1-�2-�3          0.231       -0.019     -0.322 
C6-C1     1.402   1.397    1.402 1.376     1.392         1.398 �6-�1-�2      119.124   119.188    118.457 �1-�2-�3-H16    179.058    179.118   179.380 
�1-�14   1.480   1.484    1.476 1.002     1.004         1.005 �2-�1-�14    120.408   120.392    120.782    �2-�3-�4-S7      178.947    179.346   179.206 
�2-�15   1.105   1.096    1.096 0.946     0.961         0.977 �6-�1-�14    120.373   120.415    120.781 �3-�4-S7-O12    -160.678  -160.175  -158.840   
�4-S7     1.670   1.772     1.810 0.638     0.726         0.798 �1-�2-H15    119.877   119.879    119.796    �3-�4-S7-O13       26.828      26.309     25.296 
S7-O12   1.397   1.451     1.681 1.276     1.222         1.198 �3-�4-S7       120.733   120.674    119.856 �3-�4-C5-H17     178.603   178.819   178.940 
S7-O13   1.400   1.455     1.684 1.259     1.219         1.196 �4-S7-O12     110.974   110.809    109.972      �5-�4-S7-O12      151.358  152.432   153.390 
S7-C8     1.714   1.800     1.787 0.557     0.674         0.764 �4-S7-O13     111.045   110.802    109.694     �5-�4-S7-O13      - 17.635   -18.684    -21.971 
C8-C9    1.332   1.330     1.332 1.938     1.952         1.938 �4-S7-C8         98.786     98.219    101.346     C4-S7-C8-C9        110.427   109.360  112.837 
C8-H19  1.111   1.102     1.095 0.930     0.947         0.954 O12-S7-O13   118.366   118.623    120.431 O12-S7-C8-C9      134.148    135.680  131.576 
C9-H20  1.110   1.108     1.096 0.916     0.940         0.946 O12-S7-C8     108.667   108.8o3    108.002 O13-S7-C8-C9          5.218        5.668      4.870 
C9-N10  1.490   1.502     1.423 0.853     0.895         0.979 S7-C8-C9       125.645   124.965    123.873     O12-S7-C8-H19    -44.716     -44.199   -48.504 
N10-O11 1.202  1.214     1.243 1.463     1.494         1.452 S7-C8-H19     115.118   115.136    114.877   O13-S7-C8-H19  -173.645   -173.124 -174.768 
N10-O24 1.201  1.213     1.243 1.464     1.509         1.452 H19-C8-C9    119.336   120.007    120.478  S7-C8-C9-N10    -179.825   -179.793 -179.903 
C14-H21 1.118  1.099     1.099 0.962     0.973         0.961 �8-�9-N10    123.153   123.223    122. 908   H19-C8-C9-N10     -0.548        0.613       0.704 
C14-H22 1.117  1.098     1.098                                          0.972     0.982         0.975 C20-C9-N10  112.379   114.321    113.310 H19-C8-C9-H20   178.868   -178.869 -179.315   
C14-H23 1.118  1.099     1.099 0.971     0.982         0.977 C9-N10-O11  117.522   117.690    118.253 C8-C9-N10-O11   179.845   -179.556 -179.450 
  C9-N10-O24  119.894   119.905    120.114 C8-C9-N10-O24      -0.341       0.501      0.713 
  O11-N10-O24 122.503  122.302    122.069 H15-C2-C1-C14      -0.446       0.458      0.506 
  C1-C14-H21  110.575   110.149    109.430 C2-C1-C14-H21    149.132   150.322  151.753 
  H21-C14-H22 108.213  107.911    107.475 C2-C1-C14-H22      28.108     29.406    29.861 
   C2-C1-C14-H23     -91.500   -90.149   -91.103 
   C6-C1-C14-H21     -31.777   -30.661   -30.342 
   C6-C1-C14-H22   -152.700  -150.897 -151.213    
   C6-C1-C14-H23      86.869     87.276    88.012    
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����� � 3. '���
���
 �� ��������-�
�
����� 
��
������ ��  R-CN 

����� �� ����
�� IR- ������� UV- ������� 
���� q 

 
    .������                 .������      +�����
�����       
        cm-1                        cm-1   
  (������
����)   (
��
�
�� �������)       

  λ, nm     �

� �� 
             ���

����� 

C1 0.006                                            17.01                  1.80            287.0         0.114 
C2    -0.159                                            35.45                  0.57             257.6         0.211 
C3    -0.010                                             80.30                  0.35             251.7         0.129 
C4    -0.845                                          106.29                  1.83          236.7         0.096 
C5    -0.009                                           121.39                  2.95             215.4         0.396 
C6    -0.160                                           155.46                  0.60             212.3         0.105 
S7     2.891                                           210.44                  4.37            207.5         0.523 
C8    -0.852                                          299.07                  1.43            199.4         0.244 
C9     0.091                                           323.38                  2.45          191.1         0.123 
C10   -0.133                                         329.88                  1.92         180.9         0.153 
N11    0.003                                         364.99                  0.43      113.7         0.092 
O12   -0.924                                          378.58                  3.06      101.4         0.084 
O13   -0.940                                          445.57                14.05        95.1         0.097 
C14   -0.196          470                          472.26                33.10                                    93.1         0.083 
H15    0.144           518                          513.21                20.44                                   81.6         0.184 
H16    0.153                                            562.83                22.97              81.3         0.138 
H17    0.154            570                          570.04                46.83              78.1         0.093 
H18    0.144                                          599.46              105.96         76.4         0.129 
H19    0.183            625  ��. �
.             651.91                  0.21         75.7         0.143 
H20    0.175                                            694.36                61.99             73.6         0.081 
H21    0.098           760                          748.13                76.70         72.6         0.112 
H22    0.093           780                          803.08                50.34               70.6         0.087 
H23    0.093           805  �
.                   812.42                11.11            69.2         0.176 

     850                          853.37                  0.47                      69.0         0.137 
                                     908.53              131.46     68.2         0.169 
     960                          967.26                11.61                      67.5         0.107 
     980                          981.95                 6.45     66.4         0.163 
                                     990.75               96.71     66.3         0.091 
                                     995.69               27.20     65.4         0.093 
    1010                       1006.31               41.76     63.9         0.086 
                                   1075.82                 7.06     62.9         0.121 
    1090                       1089.44               69.04     62.2         0.080 
    1140                       1152.00               12.14     60.9         0.091 
    1170                       1172.00               25.67     58.5         0.088 
                                   1242.27               40.95     58.3         0.175 
    1250                       1255.42               12.54     55.9         0.102 
    1290                       1300.14                5.22     55.3         0.092 
    1310                       1312.48                7.21     53.5         0.120 
    1360                       1372.55                3.28     36.8         0.110 
    1380                       1378.82                2.20     30.5         0.188 
    1420                       1421.42               5.36                  30.3         0.101 
    1590                       1548.96              19.18                    25.8         0.266 
                                   1774.61              74.80                  24.7         0.082 
    2220                       2195.10              68.88                  24.0         0.124 
    2950                       3010.89              27.16  
    3000                       3042.60                3.65  
                                   3148.11              23.37  
                                   3153.09              17.13  
                                   3185.02              35.48                    
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����� � 4. '���
���
 �� ��������-�
�
����� 
��
������ �� R- NO2 

����� �� ����
�� IR- ������� UV- ������� 
���� q 

 
    .������                 .������      +�����
�����       
        cm-1                        cm-1   

 λ, nm     �

� �� 
            ���

����� 

C1     0.013                                              16.78                 1.80          290.7        0.188 
C2    -0.158                                            113.39                 6.14          281.0        0.222 
C3    -0.005                                            118.47                 3.30               247.7        0.085 
C4    -0.862                                            211.90                 5.60             228.6        0.267 
C5    -0.006                                            247.16                 1.19          216.1        0.083 
C6    -0.160                                            364.49                 2.93          211.9        0.219 
S7     2.892                                             445.34                 9.24             208.6        0.510 
C8    -0.802          480                            472.08               21.50              208.2        0.268    
C9    -0.024          520, 530                    513.73               79.74          205.3        0.108 

N10     0.530          565                            565.47               13.33             202.1        0.150 
O11    -0.339                                            579.75             106.69       199.6        0.099 
O12    -0.914          650                            658.91               17.74      126.5        0.090 
O13    -0.933          680                            686.76             103.57       96.0        0.111 
C14    -0.198          720                            717.13              57.03        89.3        0.089 
O21    -0.342          805                            796.24              13.60        81.3        0.095 
H15     0.147           840, 845                    859.25              76.31        80.6        0.123 
H16     0.155                                             873.90               9.40        77.8        0.237 
H17     0.156                                             887.13               9.64        75.4        0.117 
H18     0.147          910                             905.78           124.18       73.1        0.113 
H19     0.206                                             970.74             10.15        72.4        0.118 
H20     0.206                                             974.86             34.74    69.6        0.080 
H22     0.095                                             995.16             27.20             67.8        0.105 
H23     0.094                                             996.25             34.50           67.2        0.088 
H24     0.102          1020                         1015.93             54.06    66.7        0.126 

    1050                         1066.69               6.66    66.2        0.163 
    1080                         1095.61             51.95    66.1        0.131 
    1110                         1110.31               5.20    64.9        0.298 
    1150                         1137.66             54.36    64.3        0.166 
    1190                         1221.94             19.19    63.6        0.079 
                                     1234.88               8.55    62.8        0.181 
                                     1248.49             39.54    62.7        0.089 
    1290                         1297.59             19.42    62.2        0.299 
    1305, 1310               1315.01               7.43    60.8        0.087 
    1350, 1370               1371.44               5.64    58.5        0.086 
                                     1403.70               7.76    58.1        0.153 
    1480                         1473.18             19.59    56.7        0.123 
    1595                         1638.21               4.59    55.5        0.079 
    1620                         1649.43             11.87    45.9        0.085 
                                     1772.07           100.14    36.8        0.075 
    1780                         1780.80             55.13    30.3        0.087 
    1910                         1870.17             49.10    27.8        0.087 
                                     2073.39           186.68    27.7        0.081 
    2805                         2986.57               9.68    24.0        0.122 
    2870                         3041.13               3.95    20.8        0.244 
    2920                         3066.33             31.97  
    3060                         3086.88               9.70  
    3100                         3106.55             53.95  
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����� � 5. /������
��
 
 �
�������
 ��������
��
�
 �� 
��
�����
�� ����
���
� 

R-CN R-NO2 0�������
��
�
 
	�1  '�3 	�1 '�3 

/t
 ,   kcal/mol -56365.3 -52040.5 -63345.9 -62808.7 

Eb ,  kcal/mol -2470.3 -2466.1 -2445.2 -2454.3 
Ee ,  kcal/mol -291877.9 -280216.0 -342100.4 -338235.1 
EN,  kcal/mol     
Hf , kcal/mol -6.05 -10.33 -22.67 -23.26 
µ ,  D 5.112 5.056 5.855 5.742 
EHOMO ,  eV -10.3771 -10.3447 -10.8791 -10.6428 
ELUMO ,  eV -1.1112 -1.0812 -1.6753 -1.6430 
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