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Abstract

The principal goal of this underlying experimentation was to produce 2-methyl-1-butene as well as 2-methyl-2-butene through undertaking E1 and corresponding E2 reactions. Regarding the E1 reaction there was the utilization of 2-methyl-2-butanol coupled with H2SO4 while in E2 reaction there was the utilization of 2-chloro-2-methylbutane coupled with the KOH. After attaining the products Baeyer and Bromine tests were undertaken in a bid to ensure that alkenes were produced. Gas chromatography technique was utilized to assist in the computations of the proportion yields.
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Introduction

 
There exist two main types of substitution mechanisms namely E1 and E2. E1 mechanism is deemed to be a first-order unimolecular elimination that occurs via carbocation intermediate. The tempo of this reaction solely relies on the underlying concentration of the substrate, and rate steps rely on the underlying carbocation stability. Conversely, E2 is deemed to be second order with bimolecular elimination where the nucleophile deprotonates that is typically adjacent to the C-C bearing is delinking from the group and correspondingly eliminated in bid to generate an alkene (Esselman & Hill, 2016). The rate law is deemed to be reliant on the concentrations of the underlying substrate as well as the base.

Moreover, the combination is strong, colossal bases; elevated temperature and steric impediment around the alpha carbon favor bimolecular elimination. Furthermore, nucleophiles are deemed to support elimination since the underlying hydrogen is more sterically obtainable compared to the corresponding carbon adjacent to the leaving group.  This is due to the polarizability which typically measures the way accessible electron cloud of the Lewis Base is altered by the close to the center bearing a incomplete and entire positive charge. A nucleophile is considered to be a weak base and exceedingly polarizable such as Br- and H2O favor substitution while one that is deemed to be strong base and solely slightly polarizable such as H, OH- and H2N-  support elimination. Zaitsev’s rule aids in the elimination reaction which is most substituted alkene (Gilbert & Martin, 2016). Moreover, Le Chatelier's Principle depicts the reason diverse situations change the products regarding reaction as alteration within the concentration typically shifts the existing equilibrium and yields more of the product required.


Fractional distillation was utilized within this experiment since both the solutions were considered to be volatile. 
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Figure 1: Mechanism for an E1 reaction
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Figure 2: Mechanism for an E2 reaction

Result and discussion


 The computations were for determination of the quantities of the materials that were utilized to commence the reaction. There was undertaken to utilize stoichiometry and granted densities and molar masses and matched to the quantity of the product attained in the lab.

2ml 2-Methyl-2-Butanol x (0.805g/1mL) x (1 mol/ (88.15g) x (1000 mmol/1mol) =18.26mmol
10mL H2SO4 x(1L/100mL) x(6mol/1L) x(1000 mmol/1mol)= 60mmol

Table1: Computation of the quantities of reagents for the E1 reaction

	Compound
	Molecular weight
	d(g/mL or M
	Reaction weight(g or mL)
	mmol
	Equivalents

	2-Methyl-2-Butanol
	88.15
	0.805 g/mL
	2.74mL
	18.26
	1

	Sulphuric Acid
	98.08
	6M
	10mL
	60
	3.28


25mmol of 2-chloro-2methylbutane x (2.2 mmol/1mmol)=55 mmol

55 mmol x (1000 mmol/1mol) x (1 mol/88.15g) x(1000/1mol) x56.1g/1 mol)= 3.1g KOH
25mmol of 2-chloro-2methylbutane x (16.5 mmol/1mmol) =412.5 mmol

412.5 mmol x (1000 mmol/1mol) x (1 mol/0.804g) x(1000/1mol) x60.1g/1 mol)= 30.8g  1-propanol

Table 2: Computation of the quantities of reagents for the E2 reaction

	Compound
	Molecular weight
	d(g/mL or M
	Reaction weight(g or mL)
	mmol
	Equivalents

	2-chloro-2methylbutane
	106.59
	0.866g/mL
	2.74g
	91.3
	1

	Potassium Hydroxide
	56.11
	
	3.1g
	55
	2.2

	1-propane
	60.10
	0.804g/mL
	30.8mL
	412.5
	16.5


Percent yield

Percent yield= [actual quantity attained/Theoretical quantity]*100%

E1:

Actual mass of 2-Methyl-1-Butene= [Integral A/(Integral A+ Integral B)][from GC](Product mass)

=33.47mVs/(33.47mVs+331.6mVs)* 0.040g

Theoretical mass of 2-Methyly-Butene= [reactant volume)(reactant density)/molar mass reactant )]* (molar mass product)

= [2.0mL 2-Methyl -1-butanol * (0.805g/1mL)/ (88.15g/mol)* (70.13g/mol 2 methyl-1-butene

=1.28g

Percent yield= 0.040/1.28*100%=3%
E2:

Actual Mass of 2-Methyl-1-Butene== [Integral A/(Integral A+ Integral B)][from GC](Product mass)

=206mVs/ (206mVs+342mVs)* 0.76g =0.29g

Theoretical mass of 2-Methyly-1-Butene= [mass reactant)(molar mass of reactant)] *Molar mass product)

=[ 4.55g of 2-chloro-2-methylbutane/106.59g/70.13g 2-methyl-1-butene=3.0g

Percentage yield= 0.29/3=9.67%

Table 3: Percent yield

	Compound
	Mass or Vol. of the Reactant
	Actual Mass of the product
	Theoretical Mass of Product
	Percent Yield

	E1 2-Methyl-1-butene
	2.0mL
	0.040G
	1.28g
	3%

	E1  2-Methyl-2-Butene
	2.0g
	0.40g
	1.28g
	31.25%

	E2 2-Methyl-1-Butene
	4.55g
	0.29g
	3.00g
	9.67%

	E2 2-Methyly-2-Butene
	4.55g
	0.47g
	3.00g
	15.67%


Table 4: Data for 2-Methyl-1-Butene and 2-Methyl-2-butene

	
	
[image: image3.png]



	
[image: image4.png]



	
[image: image5.png]



	
[image: image6.png]




	
	E1
	E2

	Product Name
	2-methyl-1-butene

	2-methyl-2-butene
	2-methyl-1-butene

	2-methyl-2-butene

	Product distribution
	0.04g
	0.40g
	0.29g
	0.47g

	Yield
	3%
	31.25%
	9.67%
	15.67%

	B.P
	31.60C
	390C
	31.60C
	390C



The principal purpose of this experiment was to make the existing 2-methyl-1-butene as well as 2-methyl-2-butene via E1 and E2.  The reactants utilized were 2-methyl-2-butanol coupled with 2-chloro-2-methyl butane. Moreover, after manufacturing the products Bayer and Bromine tests were undertaken to ensure that alkenes were formed. Gas chromatography was utilized in the determination of the proportion of the composition as well as product distribution and proportion yield for every alkene within every reaction. 

The proportion yield for both of the products was relatively much lower compared to the expected yield. For the E1 product, 2-methyl-1-butene typically yielded 3% while corresponding 2-methyl-2-butene yielded 31.25%. Regarding the E2 product 2-methyl-1-butene usually yielded 9.67% while corresponding 2-methyl-2-butene yielded 15.67%.


The probable reasons why the yield was low might be due to the volatility of the products, which might have made them evaporate. Moreover, there was a lack of glassware for placing the products residual might have also tampered with the outcomes (Esselman & Hill, 2016). Nevertheless, when the GC analysis and classification were undertaken, it was confirmed that whatever the quantity of the products that was generated, it was undoubtedly a mixture of 2-methyl-1-butene and corresponding 2-methyl-2-butene (Gilbert & Martin, 2016). 

The gas chromatography permitted for computation of the distribution of the products. The E1 products composed of 9.2% of the 2-methyl-1-butene coupled with 90.8% of the 2-methyl-2-butene whereas the E2 product generated 37.5% in terms of the 2-methyl-1-butene and 62.4% of the 2-methyl-2-butene. This typically depicts that E1 was more selective and preferred than the corresponding E2 because E1 is considered to be more probable to generate Zaitsev product at the expense of the Hoffman product. Moreover, as depicted from the proportion yield of the overall E1, it is relatively preferable to undertake direct single step synthesis of the alkenes rather than dual step synthesis. This is because double step synthesis possesses massive chances of committing error compared to a single step analysis. Thus, regarding this experiment, the direct reaction was deemed to be high yielding and careful and thus more favorable to undertake a unique step synthesis.

Conclusion


Our experiment never yielded any sort of distillate during both the E1 and E2 collection. This could be due to the ungreased distillation materials. Even after greasing it again it never produced any distillation for E1. Regarding E2 the starting material might have not adequately evaporated thereby leading to no distillation. Thus, the conclusion made was from another lab’s data. 
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