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Figure 1. Omeprazole decomposition reaction in acidic medium.

Figure 2. Basic structure of omeprazole and analogues.

Table I. Substituents of compounds with basic structure of Figure 2
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Table II. Experimental values of Kühler et al. [27]
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Scheme 1. Amphoteric characteristics of pro-drugs. The pKa

values are dependent on the electronic properties of the
substituents in the benzimidazole and pyridine rings.
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Figure 3. Optimized conformations for omeprazole molecule.

Figure 4. Comparison of omeprazole optimized conformations and X-ray structure.
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Table III. Theoretical properties calculated for each conformation

!����� =1��OMM =��� HG�G  8�G R��
�� 	��� G�����  ���PO. =��������' H������� ����� ����

�P	 ��0��'�1 ��1'3� ��'�� �'�� ��3'�0 �C�'�C �'10 �'03 �'�� �'�� ���'��

�P> ��0��'�1 ��3'0� ��'�� �'�� ��2'3C �C�'10 �'10 �'03 �'�� �'�� ���'��

�P. ��0��'�1 ���'�� ��'�� �'�� ��2'3C �C0'�� �'10 �'03 �'�� �'�� ���'��

�P	 ����1'�� 0'�� ��'�� �'�� �3�'C1 �0�'3� �'1� ��'�0 �'�� �'�� ��C'��

�P> ����1'�� 1'�2 ��'�� �'�� �3�'2� �0�'C3 �'1� ��'�0 �'�� �'�� ��C'��

�P. ����1'�� C'�C ��'�� �'�� �3�'1� �00'0C �'1� ��'�0 �'�� �'�� ��C'��

�P	 ��00�'0� ���'�� ��'�� �'�� ��3'33 ��2'00 �'1� �'21 �'�� �'�� �C2'03

�P> ��00�'0� ���'�� ��'�� �'�� ��3'2� ��3'�� �'1� �'21 �'�� �'�� �C2'03

�P. ��00�'0� ���'C3 ��'�� �'�� ��3'2� ��3'1� �'2� �'21 �'�� �'�� �C2'03

0P	 ���02'�3 ��C'2� ��'�� �'�� �1�'�1 ���'�� �'C3 �'C1 �'�� �'�� ��C'��

0P> ���02'�3 ��C'12 ��'�� �'�3 �1�'�� ���'33 �'C3 �'2� �'�� �'�� ��C'��

0P. ���02'�3 ��C'�� ��'�� �'�� �1�'�� ���'�3 �'C� �'2� �'�� �'�� ��C'��

0PA ���02'�3 ��1'�� ��'�� �'�� �1�'�� ���'�� �'C� �'2� �'�� �'�� ��C'��

CP	 ��00C'�� �13'2� ��'�� �'�3 �11'C� ���'32 �'1� �'33 �'�� �'�� ���'��

CP> ��00C'�� �13'23 ��'�� �'�3 �11'C0 ���'2� �'1� �'33 �'�� �'�� ���'��

CP. ��00C'�� �1�'�� ��'�� �'�3 �11'C1 ���'�� �'1� �'33 �'�� �'�� ���'��

CPA ��00C'�� �1�'11 ��'�� �'�3 �11'C� ���'�� �'1� �'33 �'�� �'�� ���'��

1P	 ��C�2'3� ���'�0 ��'�� �'�3 ��0'30 �21'�2 �'13 ��'22 �'�� �'�� �1�'��

1P> ��C�2'3� ���'�� ��'�� �'�3 ��0'�1 �22'0� �'1� ��'22 �'�� �'�� �1�'��

1P. ��C�2'3� ���'�0 ��'�� �'�3 ��0'30 �21'�� �'13 ��'22 �'�� �'�� �1�'��

2P	 ��02�'�� ��3'11 ��'�� �'�� ���'�C ��C'1� �'2� ��'2� �'�� �'�� �C�'0C

2P> ��02�'�� ��2'1� ��'�� �'�� ���'0� ��0'�2 �'2� ��'2� �'�� �'�� �C�'0C

2P. ��02�'�� ��2'1� ��'�� �'�� ���'�0 ��C'�� �'2� ��'2� �'�� �'�� �C�'0C

3P	 ��0��'�� ��'3� ��'�� �'�� ���'0� �12'10 �'1C �'�C �'�� �'�� �0�'0�

3P> ��0��'�� ��'�0 ��'�� �'�� ���'1� �11'C� �'1C �'�C �'�� �'�� �0�'0�

3P. ��0��'�� ��'C� ��'�� �'�� ���'0� �12'�2 �'1C �'�C �'�� �'�� �0�'0�

 ����P	 ��1��'32 ��0C'32 ��'�� �'�3 ��C'�2 �1�'0� �'1C �'�� �'�� �'�� �1�'�2

 ����P> ��1��'33 ��01'�� ��'�� �'�3 ��C'3C �10'03 �'11 �'�� �'�� �'�� �1�'�2

 ����P. ��1��'33 ��00'�� ��'�� �'�3 ��1'�3 �1�'�1 �'1C �'�� �'�� �'�� �1�'�2

G��P	 ��00�'�3 ���'0� ��'�� �'�� ��1'�� �2C'0� �'12 �'0� �'�� �'�� �0C'0�

G��P> ��00�'�3 ��1'�� ��'�� �'�� ��0'2� �2�'�1 �'11 �'0� �'�� �'�� �0C'0�

G��P. ��00�'�3 ��1'�� ��'�� �'�� ��0'10 �2�'�� �'11 �'0� �'�� �'�� �0C'0�

Figure 5. Scatter plots of logk�0 versus electronegativity and atomic charge of nitrogen in benzimidazole ring.
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Table III. Continued.

!����� A��P4 A��P� A��P� A��P) �� �� �� �0 �C �1 6,�- 6,�-

�P	 �'�C ��'C� ��'20 �'�C ��'0� �'02 ��'�� ��'�� �'�� ��'�0 ��'1� ��'C�
�P> ��'�� ��'�1 ��'C� �'3� ��'C� �'C� ��'�� ��'0� �'�C ��'�2 ��'2� ��'C2
�P. �'2� ��'�3 �'C0 �'0� ��'1C �'1� ��'�� ��'�1 �'�� ��'�� ��'12 ��'22
�P	 ��'00 �'�� �'C� �'00 ��'1� �'C1 ��'�0 ��'�3 ��'�� ��'�� ��'12 ��'2C
�P> ��'C0 �'�� �'�� 0'�3 ��'0� �'01 ��'�� ��'�0 ��'�� ��'�3 ��'13 ��'C�
�P. �0'13 ��'�� ��'�C 0'13 ��'CC �'0� ��'�� ��'�1 ��'�� ��'�� ��'2� ��'13
�P	 �'�� ��'�� ��'�� �'30 ��'00 �'0� ��'�� ��'00 ��'�1 ��'�� ��'2� ��'C1
�P> ��'C� ��'2� �0'�3 0'1� ��'01 �'02 ��'�C ��'00 ��'�1 ��'�3 ��'2� ��'C0
�P. �'C� ��'�C ��'2� �'22 ��'1� �'1� ��'�C ��'�3 ��'�� ��'�2 ��'13 ��'23
0P	 �'�� ��'1C ��'02 �'23 ��'1� �'3� ��'3� �'�2 ��'�� ��'�� ��'1� ��'13
0P> �0'2� �'�� �'�� 0'33 ��'C2 �'2C ��'3� �'�� ��'�� ��'�2 ��'C� ��'2�
0P. ��'�1 ��'�� �'C� �'�0 ��'13 �'3� ��'3� �'�2 ��'0� ��'�3 ��'C� ��'3�
0PA �0'�C �'3� �'�0 C'C� ��'1� �'3� ��'32 �'�2 ��'�C ��'�0 ��'1C ��'2�
CP	 �'C� ��'�3 ��'�1 �'0� ��'1� �'2� ��'3� �'�0 ��'C� �'00 ��'C1 ��'11
CP> ��'�� �'�1 �'C0 0'�� ��'1� �'3� ��'33 �'0� ��'1� �'C� ��'C� ��'2�
CP. �'�3 ��'1� �'3� 0'�� ��'2� �'3� ��'3� �'�0 ��'C0 �'02 ��'C2 ��'3�
CPA ��'�0 �'3� 0'�� C'C� ��'1� �'3� ��'30 �'�C ��'C1 �'0C ��'10 ��'20
1P	 �'�3 �'22 �'C1 �'�� ��'13 �'1� ��'�� ��'C� �'00 ��'�� ��'11 ��'2C
1P> ��'3� �'�C �'�C �'�C ��'11 �'C0 ��'�2 ��'C� �'02 ��'00 ��'13 ��'2�
1P. ��'01 �'1� �'�3 �'�3 ��'2� �'1� ��'�C ��'C1 �'02 ��'�� ��'11 ��'21
2P	 �'�� ��'0� ��'�3 �'02 ��'21 �'1C ��'�� ��'C� �'02 ��'0� ��'11 ��'3�
2P> �'3� ��'�� ��'�� 0'�� ��'10 �'C1 ��'�� ��'C� �'0� ��'0C ��'13 ��'1�
2P. ��'�0 �0'�� ��'01 C'CC ��'C3 �'C� ��'�� ��'C1 �'0� ��'0� ��'13 ��'C1
3P	 ��'�� �'�� �'�3 �'C0 ��'10 �'1� ��'�C ��'0� ��'�� ��'�C ��'10 ��'21
3P> ��'1� �'�0 �'0C �'2C ��'C� �'0� ��'�� ��'0� �'�� ��'�1 ��'12 ��'1�
3P. ��'1� �'C� �'30 0'13 ��'03 �'0� ��'�C ��'0� ��'�� ��'�� ��'1� ��'CC
 ����P	 �'�C ��'�� ��'22 0'�� ��'0� �'0C ��'�� ��'�� ��'�C ��'�3 ��'1� ��'12
 ����P> ��'�� ��'3� ��'2� �'3C ��'C3 �'0� ��'�C ��'�� ��'�0 ��'�C ��'12 ��'2�
 ����P. �0'�0 �'�� ��'�3 0'CC ��'C� �'C� ��'�3 ��'�1 ��'�2 ��'�0 ��'C2 ��'C2
G��P	 ��'2� �0'�� ��'�� C'�2 �'�C �'�� ��'�3 ��'C� �'0� ��'00 ��'11 ��'01
G��P> �'C3 ��'3C �'�� �'�� ��'�� �'�C ��'�1 ��'C� �'03 ��'0� ��'1C ��'2�
G��P. �'23 0'0C ��'1� 0'3� ��'�0 �'�1 ��'�� ��'C0 �'C� ��'0� ��'2� ��'C3
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Figure 6. Scatter plots of experimental properties versus activity (% cont) (data from Reference [27]).

Figure 7. Dendograms of activity (% cont) and atomic charges at key positions in basic structure.
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Table V. Total % variance, standard error of validation, cross-
validation and correlation coefficients for PLS models
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Table VI. Predicted activities (per cent of control) and residuals
for PLS models
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Figure 8. Measured versus predicted per cent of control (% cont) by PLS models in the cross-validation step.

Table VII. Regression coefficients for PLS models using three
LVs
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