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the model. In the cyclohexyl series the mononitro-monoamino derivatives (3i-n) were all comparable to 

unsubstituted 2b though activity appears lowered in all the cases. 

 

THEORETICAL CALCULATIONS 

In order to obtain informations about the molecular characteristics that might play a role in determining 

the differences in the activity of compounds (2-3), theoretical calculations were performed at 

semiempirical AM1 level11 using the quantum mechanical software package SPARTAN.12 The 

conformational space of each compound was explored and the energy minima were determined. The 

global minima of all compounds are quite similar, with the two aryl planes almost parallel one to the other 

and forming an angle of 50-70° with respect to the plane of the heterocyclic ring. The presence of the 

nitro or amino groups influences only slightly the rotation of the two aryl moieties when they are in the 

para or meta positions, but heavily increases the barriers to rotation when an ortho group is present. 

For the global minimum of each compound the molecular electrostatic potential (MEP) was calculated on 

the molecular surface of the optimized conformations at the AM1 level. The values of the electrostatic 

potential minima generated by the two nitrogen atoms of the pyridazine ring and the maximum generated 

by the NH group, taken as significant points of the core region of the molecules potentially involved in 

favorable interactions at the active site of the enzyme, are reported in Table 2 and plotted in Figure 1 

against the inhibition percentages. As expected, the kind of substitution influences the MEP values, the 

two nitro groups present in 3a-f make them significantly more positive (or less negative) than in 2; the 

presence of an amino group on the 5-aryl moiety in the place of a nitro group partially antagonizes the 

effect of the nitro group on the 6-aryl moiety. The three plots show a very similar dependence of 

inhibition percentages from MEP values and suggest that an enhancement of the inhibition properties of 

this class of compounds can be attained by introduction of substituents that make the pyridazine ring 

more electron-rich. 

 

EXPERIMENTAL 

Silica gel 60 (Merck, 230-400 mesh) was used for flash chromatography. Elemental analyses of all new 

compounds were within ± 0.4 of the theoretical values. The structures of all compounds were consistent 

with their analytical and spectroscopic data. 

 

General method for the preparation of compounds (3a-n) 

5,6-Diphenylpyridazin-3(2H)-one (4, 2.86 g, 11.5 mmol) was added portionwise to a mixture of H2SO4 

(21 mL) and 90% HNO3 (21 mL), cooled at 0 °C. The mixture was left under stirring at rt for 1 h and then  
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����$� N��'�1�����%	&� �A�CB�%1&� �A�+B�%1&� �A�-B�%1&�

� � ;J?.� =-?,� �66?;� �6.?-�

��� ;,?-� =6?.� �62?2� �62?+�

�!� 6J?=� =.?,� �6-?,� �6-?J�

�'� .-?6� =-?5� �6;?+� �66?.�

�&� 62?6� =;?;� �6+?=� �6-?;�

�(� ;;?6� =J?5� �6+?+� �6,?5�

�)� ..?;� 25?2� �;,?+� �;-?;�

�*� .5?.� =,?-� �65?,� �65?6�

�+� J+?-� 2=?6� �;-?-� �;2?-�
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Table 3 - Structural and yield data of compounds (3).
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