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Topic # 1
Question: Propose a detailed explanation of the role strain plays on stability and reactivity of a cyclic alkane such as cyclopropane.
The stability of cycloalkanes is hugely determined by the number of angle rings. Typically, the higher the number of rings the more stable a cycloalkane. Therefore, a cyclohexane is more stable compared to cyclopropane. Nonetheless, it is important to indicate that more rings imply more energy required during reactions hence molecules with large number of rings are less reactive (LibreTexts, 2020). Thus, a cyclopropane with three bonds is highly unstable and reactive compared to the cyclohexane. 
Cyclopropane
· Interior Angle (Angle of Strain): 60°
· Less rings 
· Least stable 
· More reactive 

Cyclohexane
· Angle Strain: 120°
· Many Rings,
· Very Stable (compared to cyclopropane)
· least reactive 









Smaller cycloalkanes like cyclopropane and cyclobutane have strong ring strains due to their angles deviating at 109.5° thus their hydrogen atoms eclipse each other. Cyclopentane is more stable compared to the cyclopropane ad cyclobutane as its hydrogen atoms experience minimal eclipsing. Cyclohexane is the most stable cycloalkane since its hydrogen atoms do not eclipse in addition to its many rings. Therefore, in accordance to the Bayer’s Theory, cyclobutane and cyclopropane are less stable due to its smaller rings beings too strained. Typically, the forces of attraction and repulsion between like and unlike atoms is determinant of the forces between the various atoms. Hence, closer rings imply that the angle strain between atoms is overwrought thus these molecules tend to be highly unstable and reactive (LibreTexts, 2020). 
Topic # 2
Question: Explain the equatorial and axial orientation of the substituents in the more stable forms of the cis and trans isomers of 1-isobutyl-2-methylcyclohexane. Be sure to discuss strain and energy in relation to conformations.
A trans-isomer of isomers of 1-isobutyl-2-methylcyclohexane is stronger than the cis version. When comparing the chair conformation of the trans isomer, there is an ethyl group attached to carbon 1 forming an equatorial bond. Additionally, there is a methyl group attached to carbon 2 and forming another equatorial bond. The cis isomer has the ethyl group attached to the carbon 1 but the methyl group attached to carbon 2 is pointing upwards on an axial bond (LibreTexts. 2020). The position of the methyl group on the axial bond is the determinant of stability between the two isomers. The presence of larger groups on the equatorial bond contributes to the increased stability of an isomer compared to their location on the axial bond. 
The stability of a trans-isomer is assured through the minimal interactions between destabilizing large ethyl groups. The cis-compound rotation results in the destabilization of the molecule due to a conflicting and destabilizing force between ethyl groups on the same plane. This property is responsible for the high enthalpy of formation as the cis compound experiences high destabilization between the ethyl groups. The red and blue bonds represent the trans and cis isomers of 1-isobutyl-2-methylcyclohexane. Most importantly, the trans-isomer of the molecule is more stable and less reactive compared to the cis-isomer of the same molecule. 
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