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The three requirements for a substitution reaction to proceed via the SN1 mechanism.
The SN1 reaction is more of a substitution reaction of organic chemistry. SN primarily refers to nucleophilic substitution, while "1" indicates that the response takes place in a unimolecular rate-determining step of the response (Denegri, 2004). The rate equation often used in the response is considered a first-order dependence on the electrophile, while on the nucleophile, it is zero-order dependence.SN1 reaction in organic chemistry is considered to be a dissociative mechanism. The pathway used in the dissociation is well described and elaborated by the Cis effect. An excellent example of an SN1 reaction mechanism is shown by the tert-butyl bromides hydrolyses, which forms tert-butanol, as demonstrated by the reaction below.
Figure (Denegri, 2004)
[image: reaction tert-butylbromide water overall]
The SN1 reaction above occurs in three primary steps.
1. The formation of the tert-butyl carbocation step
A tert-butyl carbocation is formed by separating the leaving group of bromide anion from the carbon atom. The step takes place at a slow rate and reversible (McMurry & Hine, 2011). The process can be summarized by the equation shown below.
Figure (McMurry & Hine, 2011)
   [image: SN1 mechanism: dissociation to carbocation]
2. The Nucleophilic attack step
The nucleophile reacts with the carbocation products. In case the nucleophile is used as a neutral molecule or a solvent, then a third step takes over immediately to finalize the reaction. In case the solvent is water, then the intermediate formed is the oxonium ion (McMurry & Hine, 2011). The response in this step takes place at a faster rate and is demonstrated by the equation below.

Figure (McMurry & Hine, 2011)

[image: Recombination of carbocation with a nucleophile]

3. The deprotonation step
During the deprotonation process, there is the removal of the proton on the protonated nucleophile by water, which acts as the base; thus, it helps in the formation of hydronium ion and alcohol as the products (McMurry & Hine, 2011). The process takes place at a faster rate, and it is represented by the equation below.

Figure (McMurry & Hine, 2011)
[bookmark: _GoBack][image: Proton transfer forming the alcohol]
The SN1 reaction mechanism has a habit of dominating the whole reactions, especially when the central carbon atom appears to be covered and surrounded by bulky groups, which sterically hinder the SN2 response, thus the SN1 reaction dominance.

The structural and reactivity factors which are necessary for an E2 reaction to occur
E2 reactions are classically observed and considered within the secondary and tertiary alkyl halide reaction processes whereby a stalled base is essential with a primary halide. The process by which the reaction takes place is through a single intensive response, which contains only a single transition state. The reaction rate at which the process occurs is categorized as second-order kinetics, which depends on both the alkyl halide and the base for the proceeding of the response (McMurry & McLarney, 2014). In the process, a good leaving group is necessary since it plays a vital role in the rate-determining step of the reaction. The leaving group is expected to form a pi bond whereby the carbons are transferred from the sp3 hybridization to the sp2 hybridization state. Several factors affect the rate at which the E2 reactions occur. The factors include;
a. Structure of the alkyl group
	In the structure of the alkyl group during the E2 reactions, the bonds should be in a 900 angle orientation for the breaking of the bonds to occur and allow the leaving group (McMurry & McLarney, 2014). The exposure of the bonds is shown by the diagram below. 





Figure (McMurry & McLarney, 2014).

[image: https://s3-us-west-2.amazonaws.com/courses-images/wp-content/uploads/sites/3369/2018/06/19203918/SN2ster1.gif]

The orientation indicates that, so long as the two groups attached to the carbon under attack are small hydrogen, a less repulsion occurs; thus, less energy is required in the facilitation of the process.
b. Leaving group
The nature of the leaving group is considered to be critical in the E2 reactions. For instance, it is noteworthy to note that in case the C-X bond fails to break, the response cannot occur since the new bond between electrophilic and the nucleophile carbon cannot form (McMurry & McLarney, 2014). It is observed that as the size of the reacting molecules increases, the density of the electrons increases as well; thus, the ability of the leaving group to leave increases too. 
Structural and reactivity factors which are necessary for E1 reactions to occur
	The E1 reaction primarily involves the deprotonation of the hydrogen atoms nearby. It involves a one-carbon way reaction whereby the carbocation results in an alkene product. To accomplish the E1 response, a Lewis base is required (McMurry, 2007). For instance, to make a simplified model, B was taken to be Lewis base, and LG was used as the halogen leaving group, as shown by the illustration below.
Figure (McMurry, 2007)
[image: https://chem.libretexts.org/@api/deki/files/41188/E1_mechanism_2.gif?revision=1]
Leaving group
The nature of the leaving group is considered to be important in the E1 reactions. For instance, during the response and in case the C-X bond fails to break, the reaction cannot occur since the new bond between electrophilic and nucleophile carbon cannot form (McMurry, 2007). It is observed that as the size of the reacting molecules increases, the density of the electrons increases as well; thus, the ability of the leaving group to leave increases too.







References
Denegri, B., Minegishi, S., Kronja, O., & Mayr, H. (2004). SN1 reactions with inverse rate profiles. 	Angewandte Chemie International Edition, 43(17), 2302-2305.
McMurry j., Hine, J. (2011). Rate and equilibrium in the addition of bases to electrophilic carbon 	and SN1 reactions. Journal of the American Chemical Society, 93(15), 3701-	3708.
McMurry, J., Simanek, E. (2007) Fundamentals of Organic Chemistry, 6th edition. Cengage 	Learning.
McMurry, McLarney, B. D., Karlow, B. J., & Schneider, J. E. (2014). The alkyl halide structure 	affects E2 and SN2 reaction barriers: E2 reactions are as sensitive as SN2 reactions. The 	Journal of Organic Chemistry, 79(3), 867-879.
image3.png
H,C  H

/

— Hsc 0®

H,C H




image4.png
H3C Q\/H ’/\ /H H3C .
Hsc%—o\® + 9 — HchC%—OH + HO

HC 'y H




image5.gif
transition state




image6.gif
HB




image1.png
H,C
HC——Br + 2HO0 —> HC%OH + B + HO'
H,C H,C




image2.png




