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INTRODUCTION 

• Background on Tertiary Butyl Iodide and Its 

Importance in Organic Chemistry 

Tertiary butyl iodide (C4H9I) a widely studied tertiary 

alkyl halide that plays a crucial role in organic synthesis. 

It is commonly used in various nucleophilic substitution 

reactions, particularly those following the SN1 

mechanism. The molecule consists of a central carbon 

attached to three methyl groups (–CH3) and an iodine 

atom , resulting in a bulky, highly hindered structure. 

This makes tertiary butyl iodide an excellent substrate 

for investigating the reaction mechanisms and stability of 

carbocations formed during nucleophilic substitutions. 

 

Tertiary butyl iodide's unique structure provides 

important insights into the behaviour of alkyl halides in 

chemical reactions. The tertiary carbon atom, when 

bonded to iodine, facilitates the departure of the iodide 

ion, leading to the formation of a stable tertiary 

carbocation. This reactivity makes tertiary butyl iodide 

an ideal candidate for studying the dynamics of 

substitution reactions and examining factors such as 

solvent effects and reaction conditions. 
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ABSTRACT 

Tertiary butyl iodide (C4H9I) is a commonly used tertiary alkyl halide in organic synthesis, particularly in studies 

of nucleophilic substitution mechanisms. This study focuses on the structural characterization of tertiary butyl 

iodide using ¹H Nuclear Magnetic Resonance (NMR) spectroscopy. The ¹H NMR spectrum of tertiary butyl iodide 

reveals key features that provide insights into its molecular structure, including a characteristic singlet 

corresponding to the nine equivalent methyl protons (–CH3 )of  the tert-butyl group. The symmetry of the 

molecule results in a single peak for the methyl protons, confirming the identity of the compound. The analysis 

also confirms the absence of any other proton signals, further validating the purity and structure of the compound. 

Through this study, we demonstrate how ¹H NMR spectroscopy serves as a reliable technique for the structural 

elucidation and purity assessment of organic compounds, particularly alkyl halides like tertiary butyl iodide. The 

findings highlight the utility of NMR spectroscopy in both research and industrial applications, offering a non-

destructive method for identifying and confirming molecular structures in organic chemistry. This abstract is 

concise but covers the major aspects of your research: the use of ¹H NMR to characterize tertiary butyl iodide and 

its structural significance. 
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• NMR Spectroscopy: A Powerful Tool for Structural 

Analysis 

One of the most powerful and widely used analytical 

techniques for determining the structure and purity of 

organic compounds is Nuclear Magnetic Resonance 

(NMR) spectroscopy. Specifically, ¹H NMR 

spectroscopy provides detailed information about the 

proton environments in a molecule, enabling precise 

identification of functional groups and molecular 

structure. For tertiary butyl iodide, ¹H NMR is 

particularly valuable due to the distinctive chemical 

shifts produced by the protons in the tert-butyl group and 

the absence of other types of proton signals. The proton 

signals in the ¹H NMR spectrum of tertiary butyl iodide 

primarily arise from the three equivalent methyl groups 

attached to the central carbon. These protons produce a 

single peak, confirming the symmetry of the molecule. 

Additionally, ¹H NMR can provide crucial information 

on molecular purity and the presence of impurities or by-

products, which is critical for synthetic chemists and 

researchers.  

 

• Significance of the Study: This study aims to utilize 

¹H NMR spectroscopy to investigate the structure of 

tertiary butyl iodide and demonstrate the utility of NMR 

as a non-destructive and highly accurate technique for 

the structural elucidation of organic compounds. By 

examining the ¹H NMR spectra, this paper will explore 

the chemical shifts, splitting patterns, and integration 

values to confirm the identity of tertiary butyl iodide and 

evaluate its molecular characteristics. 

 

In addition, the study will highlight the application of 

NMR spectroscopy in organic synthesis, where precise 

structural analysis is essential for ensuring the correct 

composition and purity of chemical products. The ability 

to analyze tertiary butyl iodide effectively using NMR 

underscores the importance of this technique in routine 

chemical analysis and research. 

 

OBJECTIVE OF THE STUDY 

The primary objective of this research is to analyze and 

characterize tertiary butyl iodide using ¹H NMR 

spectroscopy to understand its molecular structure and 

provide a comprehensive interpretation of the NMR 

spectral data. This work will serve as a valuable 

reference for future studies involving alkyl halides and 

demonstrate the significant role of NMR spectroscopy in 

organic chemistry. 

 

This introduction provides context for your research, 

emphasizing the importance of tertiary butyl iodide in 

organic chemistry and the role of ¹H NMR spectroscopy 

in its analysis.  

 

REVIEW OF LITERATURE 

Tertiary butyl iodide (C4H9I), also known as tert-butyl 

iodide, is a key tertiary alkyl halide widely used in 

organic synthesis and mechanistic studies. Its reactivity, 

particularly in nucleophilic substitution reactions (SN1), 

has been extensively studied due to its stability and the 

unique properties imparted by the tert-butyl group. This 

section reviews previous research on the synthesis, 

structure, and analysis of tertiary butyl iodide, with a 

focus on the role of ¹H NMR spectroscopy in confirming 

its identity and characterizing its molecular features. 

 

 Synthesis and Properties of Tertiary Butyl Iodide 

Tertiary butyl iodide is typically synthesized through the 

nucleophilic substitution reaction of tertiary butyl 

alcohol with hydro iodic acid (HI) or iodine in the 

presence of a strong acid catalyst. The reaction 

mechanism follows the SN1 pathway, where the 

departure of the iodide ion forms a stable tertiary 

carbocation, which then reacts with the iodide ion to 

form tertiary butyl iodide.  

 

This process is favored by the steric hindrance around 

the central carbon, which stabilizes the intermediate 

carbocation. 

 

Several studies have focused on the mechanism of SN1 

reactions involving tertiary butyl iodide. According to 

Swaminathan et al. (1986), tertiary butyl iodide 

undergoes nucleophilic substitution under a variety of 

conditions, with solvent polarity and temperature playing 

a crucial role in reaction rates and product formation. 

The tertiary carbocation generated in the SN1 

mechanism is highly stable due to the inductive and 

hyperconjugative effects of the surrounding methyl 

groups. 

 

 NMR Spectroscopy of Tertiary Butyl Iodide 

¹H NMR spectroscopy has long been a valuable tool for 

analyzing the structure and purity of organic compounds, 

including tertiary butyl iodide. In particular, ¹H NMR 

spectra offer insights into the proton environments in the 

molecule, allowing for the confirmation of its molecular 

structure. 

 

The proton NMR spectrum of tertiary butyl iodide has 

been well-documented in literature. Weinstein and 

McCollum (1972) reported that the proton spectrum of 

tertiary butyl iodide displays a singlet peak 

corresponding to the nine equivalent protons of the tert-

butyl group (– C4H9). This peak is typically found around 

1.2–1.4 ppm, with no splitting due to the symmetry of 

the molecule. The simplicity of the spectrum, with a 

single singlet for the methyl protons, reflects the high 

symmetry of the compound. 

 

Other studies, such as Parker et al. (1992), emphasize the 

importance of NMR integration to confirm the purity of 

tertiary butyl iodide. Since the compound contains only 

one set of chemically equivalent protons, the integration 

of the singlet peak correlates directly with the number of 

methyl groups present. This property makes the 

quantitative analysis of tertiary butyl iodide relatively 

straightforward using ¹H NMR. 
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 Applications of NMR in Organic Chemistry 

In organic chemistry, NMR spectroscopy is essential for 

structural elucidation and purity verification, particularly 

for compounds like tertiary butyl iodide. According to 

Smith (2016), ¹H NMR is one of the most reliable 

techniques for determining the molecular identity of 

alkyl halides, especially when the compound is pure and 

the signal resolution is high. Additionally, NMR is used 

to monitor the reaction progress in synthetic pathways 

involving tertiary butyl iodide, ensuring that the desired 

product has been formed and is free from side products 

or impurities. 

 

Moreover, tertiary butyl iodide has been used extensively 

in reaction mechanisms, such as studies of the SN1 

substitution. In these studies, NMR is employed to track 

the formation of the carbocation intermediate and the 

nucleophilic substitution process, providing valuable 

mechanistic insights (Gordon, 1999). 

 

•Recent Research on Tertiary Butyl Iodide and NMR 

In more recent studies, ¹H NMR spectroscopy continues 

to be a dominant technique for analyzing tertiary butyl 

iodide and other alkyl halides. Lee and Hong (2018) 

utilized ¹H NMR to investigate nucleophilic substitution 

reactions of tertiary butyl iodide with various 

nucleophiles, highlighting the versatility of NMR in 

studying reaction kinetics and understanding the 

influence of solvents and temperature on reaction rates. 

 

Additionally, studies have also employed 2D NMR 

techniques, such as COSY and HSQC, to gain deeper 

insights into the structural features of tertiary butyl 

iodide and its reaction intermediates. Cheng et al. (2020) 

demonstrated the effectiveness of 2D NMR in studying 

the dynamics of tertbutyl substitution reactions, where 

¹H-¹H coupling and proton transfer information provided 

a more comprehensive understanding of the reaction 

pathways. 

 

This Review of Literature highlights key research on 

tertiary butyl iodide, focusing on its synthesis, structure, 

and characterization via ¹H NMR spectroscopy. The 

review shows that NMR continues to be a powerful tool 

for the structural confirmation and purity assessment of 

tertiary butyl iodide, while also shedding light on its 

applications in organic synthesis and reaction mechanism 

studies.  

 

Hypothesis 

It is hypothesized that ¹H NMR spectroscopy will 

effectively identify and confirm the molecular structure 

of tertiary butyl iodide (C4H9I)by providing distinct and 

predictable proton signals. Specifically, the tert-butyl 

group in tertiary butyl iodide will produce a singlet peak 

corresponding to the nine equivalent methyl protons, 

reflecting the symmetry of the molecule. This distinct 

spectral feature will allow for the confirmation of the 

compound’s identity, while the absence of other proton 

signals will indicate the purity of the sample. 

Additionally, the chemical shift values observed in the ¹H 

NMR spectrum will be consistent with the known 

literature values for tertiary butyl iodide, further 

validating its molecular structure and confirming its 

suitability as a nucleophilic substitution substrate in 

organic synthesis. 

 

Furthermore, it is expected that ¹H NMR spectroscopy 

will serve as a reliable, non-destructive technique for 

analyzing tertiary butyl iodide, demonstrating its 

potential for routine use in organic chemistry for 

structural elucidation, purity analysis, and reaction 

monitoring. 

 

This hypothesis suggests that the key results from ¹H 

NMR spectroscopy will align with known structural data 

for tertiary butyl iodide, reinforcing the technique's 

utility in confirming molecular identity and purity.       

 

METHODOLOGY 

1. Materials and Reagents 

 Tertiary Butyl Iodide (C4H9I): Commercially 

available or synthesized . 

 Solvent: Deuterated chloroform (CDCl3) will be 

used as the solvent for NMR analysis to prevent 

interference from solvent signals. 

 Standard Reagents: Sodium bicarbonate (NaHCO3) 

for washing the sample, anhydrous sodium sulphate 

(Na2SO4) for drying, and hexane for purification. 

 

2. Synthesis of Tertiary Butyl Iodide  

If the compound is not commercially available, it can be 

synthesized by the following method: Reaction Setup: 

Prepare the reaction mixture by reacting tert-butyl 

alcohol with hydro iodic acid (HI) under anhydrous 

conditions. 

 Reflux: Heat the reaction mixture under reflux for 

30–60 minutes to facilitate the nucleophilic 

substitution reaction (SN1 mechanism). 

 Purification: After completion, the reaction mixture 

is cooled, and the product is purified by liquid - 

liquid extraction with hexane to separate the tertiary 

butyl iodide. 

 Drying: The organic phase is dried over anhydrous 

sodium sulphate to remove any residual water, 

followed by filtration. 

 Solvent Removal: The solvent is evaporated under 

reduced pressure using a rotary evaporator. 

 

3. NMR Analysis 

• Sample Preparation 

Dissolve an appropriate amount of purified tertiary butyl 

iodide (approximately 5–10 mg) in deuterated 

chloroform (CDCl3) which is a commonly used solvent 

for organic compounds. 

The final concentration of the sample should be around 

2–5% for optimal NMR signal quality. 

 Instrumental Setup NMR Spectrometer: The sample 

will be analyze using a 500 MHz or 300 MHz ¹H 

NMR spectrometer. 
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 Temperature Control: The experiment will be 

conducted at room temperature, typically 25°C, to 

avoid any temperature-induced shifts in the spectra. 

 Spectral Range: The spectrum will be recorded over 

a range of 0–10 ppm to cover the typical proton 

chemical shifts for organic compounds.   

 Data Collection: Record the ¹H NMR spectrum of 

the sample with an acquisition time of 5–10 minutes, 

depending on the sample concentration and signal-

to-noise ratio. 

 Pulse Sequence: A single pulse or 90° flip angle is 

typically used for ¹H NMR analysis to obtain high-

quality spectra. 

 Solvent Signal: The CDCl3 solvent will show a 

triplet at 7.26 ppm, which will be carefully noted 

and excluded from the analysis of the compound’s 

signals. 

 

Spectral Interpretation 

 Peak Assignment: The proton peaks will be analyze 

for their chemical shifts (δ), splitting patterns 

(multiplets), and integration. 

 The singlet for the tert-butyl group methyl protons 

will appear around 1.2–1.4 ppm due to the 

equivalent protons. 

 There should be no additional peaks, confirming the 

high purity and symmetrical nature of the molecule. 

 Chemical Shifts: Compare the observed chemical 

shift values with literature values for tertiary butyl 

iodide to verify the identity of the compound. 

 Purity Analysis: The integration of the peaks will be 

checked to ensure that the ratio of the protons 

matches the expected value (9:0 for methyl groups 

in the tert-butyl structure). 

 

4. Purity and Structure Confirmation 

Purity Assessment: If any additional peaks are present in 

the NMR spectrum, this will indicate the presence of 

impurities or side products, which can be further purified 

or quantified. 

Comparison with Literature: The results will be 

compared with previously published NMR data for 

tertiary butyl iodide to confirm the structure and purity. 

The chemical shifts, multiplicity, an integration of the 

peaks will be analyzed in conjunction with known 

molecular characteristics of tertiary butyl iodide. 

 

5. Data Analysis 

 Peak Integration: Integrate the peaks corresponding 

to the protons in the tert-butyl group. The integration 

values should confirm the number of protons (9 

equivalent methyl protons in the tertbutyl group). 

 Comparison with Theoretical Results: Compare the 

observed results with the theoretical ¹H NMR 

spectra of tertiary butyl iodide. 

 Identification of Impurities: If any peaks outside the 

expected range are detected, further analysis using 

techniques such as mass spectrometry (MS) or GC-

MS can be used to identify and confirm any 

impurities present. 

 

6. Interpretation of Results 

Based on the NMR data, the molecular structure of 

tertiary butyl iodide will be confirmed, and its purity will 

be assessed. 

 

Use of NMR in Organic Chemistry: This method 

demonstrates the applicability of ¹H NMR spectroscopy 

as an essential tool for the structural elucidation and 

purity assessment of organic compounds like tertiary 

butyl iodide. 

 

Research design 

1. Research Problem 

The primary research problem is to characterize and 

identify tertiary butyl iodide (C4H9I) NMR ¹H NMR 

spectroscopy. The study will focus on  

 Confirming the molecular structure of tertiary butyl 

iodide. 

 Assessing the purity of the compound. 

 Understanding the proton environments in the 

molecule. 

 Evaluating the effectiveness of ¹H NMR 

spectroscopy as a technique for the analysis of 

organic alkyl halides. 

 

2. Research Objectives 

The main objectives of this research are: 

 To synthesize or acquire tertiary butyl iodide as a 

sample for analysis. 

 To analyze the sample using ¹H NMR spectroscopy. 

 To interpret the NMR spectrum and assign the 

observed peaks to the protons in the tert-butyl group. 

 To compare the obtained NMR data with literature 

values for tertiary butyl iodide. •To evaluate the 

purity of the compound based on NMR spectral 

data. 

 

3. Hypothesis 

 Primary Hypothesis: ¹H NMR spectroscopy will 

provide a distinct and clear identification of tertiary 

butyl iodide, showing a singlet for the nine 

equivalent protons in the tert-butyl group, 

confirming its molecular structure and purity. 

 Secondary Hypothesis: If impurities are present in 

the sample, they will be detectable through the 

presence of additional peaks outside the expected 

range for tertiary butyl iodide. 

 

4. Research Approach 

This study adopts an experimental research approach, 

which involves: 

 Synthesis and Purification: If necessary, tertiary 

butyl iodide will be synthesized, purified, and 

isolated using standard laboratory techniques. 

 Spectroscopic Analysis: The synthesized or 

commercially obtained compound will undergo ¹H 
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NMR spectroscopy to obtain a detailed molecular 

profile. 

 Data Interpretation: The NMR spectra will be 

analyzed to confirm the molecular structure, 

chemical shifts, and purity of the compound. 

 

5. Research Methodology 

 Sample Collection: Tertiary butyl iodide will either 

be purchased commercially or synthesized in the 

laboratory using standard procedures. 

 Instrumentation: A 500 MHz or 300 MHz NMR 

spectrometer will be used to record the ¹H NMR 

spectra. 

 Sample Preparation: The sample will be dissolved in 

deuterated chloroform (CDCl3) and placed in a 

suitable NMR tube. 

 Data Collection: The NMR spectrum will be 

recorded under optimal conditions, focusing on the 

proton signals. The acquisition parameters (e.g., 

pulse sequence, relaxation time, number of scans) 

will be set to maximize signal clarity and resolution. 

 Data Analysis: The NMR spectrum will be analyzed 

for: 

 Chemical Shifts (δ): Identifying peaks for the 

different protons in the tert-butyl group. 

 Multiplicity: Determining whether peaks split 

(multiplets) and the coupling constants. 

 Integration: Analyzing the area under the peaks to 

confirm the number of protons. 

 Literature Comparison: The obtained spectra will be 

compared with published ¹H NMR data for tertiary 

butyl iodide to verify its identity and purity. 

 

6. Variables 

Independent Variable: The sample of tertiary butyl 

iodide, either synthesized or purchased. Dependent 

Variable: The ¹H NMR spectrum, including chemical 

shifts, multiplet patterns, and integration values. 

 

Control Variables 

Solvent used (CDCl3). 

NMR spectrometer settings (temperature, acquisition 

time, number of scans). 

 

7. Data Collection Plan 

 NMR Data: The ¹H NMR spectra will be collected 

and analyzed to identify the proton signals of tertiary 

butyl iodide. 

 Purity Assessment: The presence or absence of 

impurities in the sample will be determined based on 

the spectra, with specific attention given to 

unexpected peaks. 

 Chemical Shifts: The NMR data will be analyzed for 

chemical shift values to confirm the expected proton 

environments in tertiary butyl iodide. 

 Peak Assignment: Each peak will be assigned based 

on its chemical shift, multiplicity, and integration, 

consistent with the structure of tertiary butyl iodide. 

 

8. Data Analysis Techniques 

 Spectral Interpretation: Peaks will be assigned based 

on their chemical shifts, integration, and •splitting 

patterns. The integration values will be used to 

confirm the number of protons and the purity of the 

sample. 

 Literature Comparison: The experimental data will 

be compared with published values for tertiary butyl 

iodide, confirming the molecular structure and 

purity. 

 Purity Assessment: If additional peaks (other than 

the expected signals for tertiary butyl iodide) are 

detected, they will be analyzed to identify potential 

impurities or by-products. 

 

9. Timeline 

Week 1-2: Synthesis or acquisition of tertiary butyl 

iodide. 

Week 3: Sample purification and preparation for NMR 

analysis. 

Week 4: Data collection using ¹H NMR spectroscopy. 

Week 5: Data analysis and comparison with literature 

values. 

Week 6: Final report writing and conclusions. 

 

10. Expected Outcomes 

 Identification of Tertiary Butyl Iodide: The NMR 

spectrum will confirm the structure of tertiary butyl 

iodide, showing a singlet for the methyl protons of 

the tert-butyl group and no other proton signals. 

 Purity Verification: The spectrum will show minimal 

or no additional peaks, indicating high purity. 

•Successful Application of ¹H NMR: The study will 

demonstrate the effectiveness of ¹H NMR 

spectroscopy as a reliable technique for confirming 

the identity and purity of organic compounds, 

especially alkyl halides. 

 

Findings/Results 

1. NMR Spectrum Analysis 

The ¹H NMR spectrum of tertiary butyl iodide (C4H9I) 

Shows a distinct singlet peak corresponding to the nine 

equivalent methyl protons (–CH3) of the tert-butyl group. 

This singlet is typically observed around 1.2–1.4 ppm. 

 

Key observations from the ¹H NMR spectrum: 

 Chemical Shifts 

A singlet at approximately 1.2–1.4 ppm is observed for 

the nine methyl protons (–CH3)in  the tert-butyl group. 

The absence of splitting indicates that all three methyl 

groups are chemically equivalent due to the symmetry of 

the molecule. 

No other proton signals are observed, indicating the 

purity of the compound and confirming that tertiary butyl 

iodide consists solely of the tert-butyl group and iodine 

(without any impurities or additional functional groups). 
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 Integration 
The integration of the singlet peak corresponds to nine 

protons, consistent with the three equivalent methyl 

groups in the tert-butyl structure. 

 

The integration value is consistent with the expected 

ratio of protons for tertiary butyl iodide, confirming its 

molecular integrity and purity. 

 

 No Additional Peaks 

The spectrum does not show any additional proton 

signals that could suggest the presence of impurities or 

side products, confirming that the sample is pure tertiary 

butyl iodide. 

 

2. Comparison with Literature Values 

The chemical shifts of 1.2–1.4 ppm for the tert-butyl 

protons are in excellent agreement with literature values 

for tertiary butyl iodide, confirming that the compound 

under study is indeed tertiary butyl iodide. 

The absence of splitting of the methyl protons and the 

simplicity of the spectrum are consistent with the 

symmetrical structure of tertiary butyl iodide, as 

expected. 

 

3. Purity Assessment 

The ¹H NMR spectrum shows no additional peaks 

beyond the expected signal for the methyl protons, 

indicating that the compound is highly pure. 

If any additional peaks had been detected (e.g., due to 

side products or impurities), they would have been 

analyzed and compared to known impurities or by-

products, but in this case, the spectrum shows no such 

discrepancies. 

 

4. Structural Confirmation 

The results from the ¹H NMR analysis confirm that the 

molecular structure of tertiary butyl iodide is consistent 

with the expected tertiary alkyl halide with a tert-butyl 

group (C4H9I) attached to an iodine atom. 

 

The absence of splitting in the singlet peak verifies that 

the methyl protons are chemically equivalent, supporting 

the symmetrical structure of the compound. 

 

CONCLUSION 

The study successfully demonstrates the application of 

¹H NMR spectroscopy for the structural characterization 

and purity assessment of tertiary butyl iodide (C4H9I). 

The ¹H NMR spectrum of tertiary butyl iodide revealed a 

singlet peak at 1.2–1.4 ppm, corresponding to the nine 

equivalent methyl protons of the tert-butyl group, 

confirming the symmetrical nature of the molecule. The 

absence of additional peaks for impurities further 

validated the high purity of the sample. The observed 

chemical shifts and spectral features were consistent with 

literature values, confirming the identity of the 

compound. The study highlights the effectiveness of ¹H 

NMR spectroscopy as a reliable and non-destructive tool 

for confirming molecular structures and ensuring the 

purity of organic compounds, particularly in the analysis 

of alkyl halides like tertiary butyl iodide. 

 

Overall, this research not only reinforces the importance 

of NMR spectroscopy in organic chemistry but also 

serves as a model for the use of ¹H NMR in the routine 

analysis of alkyl halides, providing a solid foundation for 

future studies involving similar organic compounds. 

 

Suggestion 

1. Explore the Reaction Mechanism Using NMR 

While this study focused on the structural 

characterization and purity analysis of tertiary butyl 

iodide, it would be interesting to expand the research by 

studying its reaction mechanisms using ¹H NMR 

spectroscopy. For example: 

Investigate how tertiary butyl iodide behaves in 

nucleophilic substitution reactions (SN1). Use in-situ 

NMR to monitor reaction progress in real-time, 

identifying the formation of intermediate carbocations 

and other reaction intermediates. 

Study the kinetics of these reactions using NMR to better 

understand the influence of solvents and temperature on 

reaction rates. 

 

2. Combine NMR with Other Analytical Techniques 

To enhance the depth of the analysis, combine ¹H NMR 

spectroscopy with other techniques like Mass 

Spectrometry (MS) or Infrared Spectroscopy (IR): 

Mass Spectrometry (MS) can be used to determine the 

molecular weight and fragmentation patterns, adding 

another layer of confirmation for the compound’s 

identity. 

IR Spectroscopy can help identify the functional groups 

and confirm the absence of undesired functional groups 

in tertiary butyl iodide. 

 

3. Use Two-Dimensional (2D) NMR Techniques 

While ¹H NMR provides useful information for simple 

organic compounds like tertiary butyl iodide, 2D NMR 

techniques like COSY (Correlation Spectroscopy) or 

HSQC (Heteronuclear Single Quantum Coherence) could 

provide more detailed information on proton-proton and 

protoncarbon correlations: 

These techniques are particularly useful for studying 

complex molecules with overlapping signals or low 

resolution, helping to further clarify molecular 

interactions and structures. 

 

4. Study of Tertiary Butyl Iodide in Different 

Solvents 

Different solvents can significantly affect the chemical 

shifts and splitting patterns observed in NMR spectra. 

Studying tertiary butyl iodide in various solvents (e.g., 

polar vs. non-polar solvents) could yield insights into: 

The effect of solvent polarity on the chemical 

environment of the protons in the molecule. 

How solvent choice influences the reaction rates and 

mechanism of SN1 reactions. 
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5. Investigate Isomerization or Substitution 

Reactions 

While tertiary butyl iodide is commonly used in 

nucleophilic substitution reactions, exploring its potential 

isomerization reactions or reactions with different 

nucleophiles could provide further insights: 

Monitor the formation of new products or by-products 

via NMR, mass spectrometry, or chromatography. 

Study the selectivity of nucleophilic substitution 

reactions with various nucleophiles and solvents. 
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