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Abstract: 

The pinacol rearrangement is an intramolecular dehydration reaction of 1,2-diols to pinacolones under 

acid catalysis. Pinacolones are important intermediates in the organic chemical industry, finding 

applications in diverse areas such as agricultural pesticides, medicines, and dyes. This review article 

summarizes the progress made in the field of pinacol rearrangement reactions, encompassing various 

aspects including high-temperature liquid water and supercritical water, inorganic acids, Lewis acids, 

molecular sieves, solid-phase reactions, photochemistry, and electrochemistry. The review combines 

findings from multiple studies to provide a comprehensive overview of the advancements and 

methodologies employed in pinacol rearrangement reactions.  

 

Introduction: 

The pinacol rearrangement reaction plays a significant role in organic synthesis as it allows for the 

conversion of 1,2-diols into carbonyl compounds, specifically pinacolones. These pinacolones serve as 

crucial building blocks in the synthesis of various compounds with diverse applications in the chemical 

industry. Given the importance of pinacol rearrangement reactions, extensive research has been conducted 

to explore different aspects of this transformation. 

This review article aims to provide a comprehensive summary of the progress made in the field of pinacol 

rearrangement reactions. It consolidates findings from several research papers, which collectively cover a 

wide range of methodologies and reaction conditions. By compiling and analyzing the results of these 

studies, a comprehensive understanding of the pinacol rearrangement reactions can be achieved. 

The review begins by discussing the use of high-temperature liquid water and supercritical water as 

reaction media for pinacol rearrangements. The unique properties of water near its critical point, such as 

enhanced solubility and altered reaction kinetics, make it a versatile medium for these transformations. 

The effects of different acids, including inorganic acids and Lewis acids, on pinacol rearrangements are 

also explored, highlighting the catalytic role of acids in facilitating the rearrangement process. 

Additionally, the review discusses the utilization of molecular sieves and solid-phase reactions as 

alternative methodologies for pinacol rearrangements. These approaches offer distinct advantages in terms 

of reaction selectivity, ease of separation, and recyclability. The application of photochemistry and 

electrochemistry in promoting pinacol rearrangements is also examined, highlighting the potential for 

green and sustainable synthetic strategies. 
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Furthermore, the review encompasses studies that investigate the effects of various substituents on pinacol 

rearrangements. These investigations provide insights into the reactivity and selectivity of different 

pinacol substrates, shedding light on the factors influencing the rearrangement outcomes. 

In summary, this review article consolidates the progress made in pinacol rearrangement reactions, 

covering a wide range of methodologies and reaction conditions. By examining the findings from multiple 

studies, it aims to provide a comprehensive understanding of the factors influencing pinacol 

rearrangements and the potential applications of these transformations. The insights gained from this 

review can contribute to the development of more efficient and selective strategies for pinacol 

rearrangement reactions in organic synthesis. 

 

History of the reaction:  

The pinacol–pinacolone rearrangement is a well-known organic transformation used to convert a 1,2-diol 

into a carbonyl compound. This rearrangement occurs in the presence of an acidic catalyst. It is named 

after the conversion of pinacol to pinacolone [1]. 

 

 
 

The pinacol–pinacolone rearrangement was initially reported by Wilhelm Rudolph Fittig in 1860 as part 

of his research on acetone derivatives [2]. Fittig described the coupling of two aryl halides in the presence 

of sodium metal in a dry ethereal solution [2]. However, in an 1859 publication also, Wilhelm Rudolph 

Fittig conducted experiments involving the reaction of acetone with potassium metal [3]. But, Fittig made 

some incorrect assumptions due to the ongoing debate regarding atomic weights at the time. He wrongly 

assumed a molecular formula of (C3H3O)n for acetone and believed it to be an alcohol. Fittig aimed to 

prove this by forming a metal alkoxide salt but instead obtained a reaction product which he named 

paraceton. He believed paraceton to be an acetone dimer. 

In a subsequent publication in 1860, Fittig reacted paraceton with sulfuric acid, which is the actual pinacol 

rearrangement. Once again, Fittig struggled to assign a molecular structure to the reaction product, 

speculating that it might be another isomer or a polymer. Other contemporary chemists who were aware 

of the new atomic weight reality also faced challenges in determining the structure of the product. Charles 

Friedel, for example, believed it to be the epoxide tetramethylethylene oxide [4], drawing analogies to 

reactions of ethylene glycol. 

It was not until 1873 that Aleksandr Butlerov proposed the correct structures for the products. 

Independently synthesizing the compound trimethylacetic (pivalic) acid, which Friedel had previously 

obtained by oxidizing with a dichromate, Butlerov was able to determine the correct structures [5]. 
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The challenges faced in determining the structure of pinacolone and related compounds at the time were 

partly due to the lack of knowledge about carbon skeletal rearrangements. The concept of rearrangement 

in carbon atoms within a molecule had not yet been established. Butlerov's theory allowed for the 

rearrangement of carbon atoms, leading to the discovery of the correct structure for pinacolone. 

 

 
 

Mechanism:  

During the pinacol rearrangement, an organic reaction, one of the hydroxyl (-OH) groups undergoes 

protonation, leading to the formation of a carbocation. In the case of an asymmetrical pinacol (where the 

two -OH groups are different), the hydroxyl group that generates a more stable carbocation participates in 

the reaction. Subsequently, an alkyl group from the neighboring carbon migrates to the carbocation center. 

The driving force behind this rearrangement step is attributed to the relative stability of the resulting 

oxonium ion. Although the initial carbocation is already tertiary, the presence of oxygen allows for a more 

favorable stabilization of the positive charge due to the complete octet configuration at all centers. This 

can be visualized as the lone pairs of electrons on the -OH group pushing off an alkyl group, as seen in 

the example of asymmetrical pinacol. The migration of alkyl groups in this reaction follows their usual 

migratory aptitude, with phenyl carbocation being the most favorable, followed by hydride, tertiary 

carbocation (if formed by migration), secondary carbocation (if formed by migration), and finally methyl 

carbocation. It should be noted that carbocations are involved in this process because every migrating 

group takes electron pairs with it during the migration. Ultimately, the group that effectively stabilizes the 

carbocation undergoes migration. 

 

 
 

Example of asymmetrical pinacol rearrangement:  

In the case of an asymmetrical pinacol, the reaction outcome depends on the stability of the carbocations 

formed. When faced with a choice between hydroxyl groups leaving and alkyl shifts occurring, the 

selectivity is determined by the relative stability of the resulting carbocations. In this situation, even though 

both options lead to tertiary carbocations, the presence of phenyl groups confers significantly higher 

stabilization of the positive charge through resonance. 
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Stereochemistry of the rearrangement:  

In cyclic systems, the pinacol rearrangement exhibits additional intriguing characteristics. The 

stereochemistry of the diol is crucial in determining the major product. When an alkyl group is positioned 

trans- to the departing hydroxyl group, it has the potential to migrate to the carbocation center. On the 

other hand, cis- alkyl groups exhibit a significantly lower rate of migration. In cases where trans- alkyl 

groups are absent, ring contraction may occur as the predominant outcome, wherein the carbon atom 

within the ring itself undergoes migration. This observation highlights another notable aspect of the 

reaction: its predominantly concerted nature. There appears to be a correlation between the origin and 

destination of the migration throughout the reaction. Furthermore, when the migrating alkyl group contains 

a chiral center as its pivotal atom, the configuration at this center is preserved even after the migration 

event. 

 

Recent Development in the Pinacol Rearrangement Reaction:  

Since, the discovery of the Pinacol rearrangement reaction using acid, hundreds of the reactions were 

carriedout by researchers for search of new catalyst, uptimazation of reaction conditions, migration 

aptitude of migrating group, streoaspect of migrating group, streoaspect of reactant material. Here, we will 

present a detailed discussion on development in pinacol rearrangement reaction by summaring the aim, 

scope and out of these developed methodologies, experiments and catalysts as well as their possible 

applications in synthesis of natural products.  

 

Effect of various acids at different concentrations on the pinacol rearrangement: 

The paper titled "Effect of Various Acids at Different Concentrations on the Pinacol Rearrangement" 

explores the influence of different acids and their concentrations on the pinacol rearrangement reaction. 

The pinacol rearrangement is a vital organic transformation used in the synthesis of various important 

compounds, making it a subject of considerable interest [6]. 

The authors begin by introducing the pinacol rearrangement reaction, highlighting its importance in the 

synthesis of complex organic molecules. They emphasize that the reaction involves the rearrangement of 

a pinacol (1,2-diol) into a ketone or an aldehyde. The reaction typically requires an acid catalyst to proceed 

efficiently, and the choice of acid and its concentration can significantly affect the reaction outcome. 

The objective of this study was to investigate the impact of different acids and their concentrations on the 

efficiency of the pinacol rearrangement. The authors selected three acids for their experiments: sulfuric 

acid (H2SO4), hydrochloric acid (HCl), and phosphoric acid (H3PO4). They conducted the reactions at 

various acid concentrations and assessed the reaction yields and selectivities. 

The experimental methodology involved preparing a series of pinacols and subjecting them to different 

acid catalysts at varying concentrations. The reaction progress was monitored using thin-layer 

chromatography (TLC) and gas chromatography-mass spectrometry (GC-MS). The authors also used 

nuclear magnetic resonance (NMR) spectroscopy to characterize the reaction products. 

The results of the experiments revealed interesting findings. The authors observed that the choice of acid 

significantly influenced the reaction outcome. Sulfuric acid was found to be the most effective catalyst 

among the three acids tested. At lower concentrations, sulfuric acid promoted the formation of ketones 

with high selectivity. However, as the acid concentration increased, the selectivity towards aldehydes 

increased. 
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Hydrochloric acid, on the other hand, exhibited lower catalytic activity compared to sulfuric acid. It 

resulted in lower yields and selectivities for both ketones and aldehydes. The effect of acid concentration 

on the reaction outcome was less pronounced for hydrochloric acid. 

Phosphoric acid showed moderate catalytic activity, with a preference for aldehyde formation. However, 

unlike sulfuric acid, increasing the concentration of phosphoric acid did not significantly alter the 

selectivity towards ketones or aldehydes. 

In conclusion, the study provides valuable insights into the effect of different acids and their concentrations 

on the pinacol rearrangement reaction. The results demonstrate that the choice of acid catalyst and its 

concentration play a crucial role in determining the reaction yield and selectivity. Sulfuric acid was 

identified as the most efficient catalyst for the pinacol rearrangement, exhibiting concentration-dependent 

selectivity. The findings presented in this paper contribute to the understanding of acid-catalyzed organic 

reactions and can be valuable in the design and optimization of synthetic routes for complex organic 

molecules. 

Overall, this paper provides a comprehensive investigation of the effect of various acids at different 

concentrations on the pinacol rearrangement, offering valuable insights for researchers and chemists 

working in the field of organic synthesis. 

 

Pinacol rearrangement over metal-substituted aluminophosphate molecular sieves:  

The paper titled "Pinacol Rearrangement over Metal-Substituted Aluminophosphate Molecular Sieves" 

investigates the catalytic properties of metal-substituted aluminophosphate molecular sieves in the pinacol 

rearrangement reaction. The pinacol rearrangement is a well-known organic reaction that involves the 

conversion of a pinacol (a type of diol) into a carbonyl compound. In this study, the authors, Hsu and 

Cheng, explore the potential of metal-substituted aluminophosphate molecular sieves as catalysts for this 

transformation [7]. 

The researchers began by synthesizing a series of metal-substituted aluminophosphate molecular sieves, 

including those substituted with titanium, zirconium, and vanadium. These molecular sieves were selected 

based on their promising catalytic properties and potential for enhancing the efficiency of the pinacol 

rearrangement. The authors aimed to investigate the effect of metal substitution on the catalytic activity 

and selectivity of the molecular sieves. 

To evaluate the catalytic performance of the metal-substituted molecular sieves, the authors conducted a 

series of experiments using 1,2-diphenyl-1,2-ethanediol (a model pinacol compound) as the substrate. The 

pinacol rearrangement reactions were carried out under various reaction conditions, including different 

temperatures and reactant concentrations. The progress of the reaction was monitored using gas 

chromatography (GC) and analyzed by spectroscopic techniques. 

The results of the study revealed that the metal-substituted aluminophosphate molecular sieves exhibited 

enhanced catalytic activity compared to the unsubstituted molecular sieve. Among the metal-substituted 

molecular sieves, the titanium-substituted aluminophosphate sieve demonstrated the highest catalytic 

performance, followed by zirconium and vanadium substitution. 

The authors observed that the catalytic activity of the molecular sieves was strongly influenced by the 

nature of the metal substituent. Titanium substitution resulted in the highest conversion rate and selectivity 

towards the desired carbonyl product. On the other hand, vanadium substitution led to a significant 

increase in the formation of by-products, reducing the selectivity of the reaction. 
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Furthermore, the researchers investigated the effect of reaction temperature on the catalytic performance 

of the metal-substituted molecular sieves. They found that higher reaction temperatures generally favored 

the pinacol rearrangement, leading to increased conversion rates. However, excessively high temperatures 

also resulted in the formation of undesired by-products, compromising the selectivity of the reaction. 

The study also explored the influence of reactant concentration on the pinacol rearrangement. The authors 

discovered that higher concentrations of the pinacol substrate favored the formation of the desired 

carbonyl product, while lower concentrations led to reduced conversion rates. This observation highlights 

the importance of optimizing reactant concentration for achieving high selectivity in the pinacol 

rearrangement over metal-substituted molecular sieves. 

In conclusion, the study demonstrates the potential of metal-substituted aluminophosphate molecular 

sieves as catalysts for the pinacol rearrangement. The results indicate that metal substitution can 

significantly enhance the catalytic activity and selectivity of the molecular sieves. Specifically, titanium-

substituted aluminophosphate molecular sieves showed the highest performance in promoting the pinacol 

rearrangement. 

These findings contribute to the understanding of the catalytic properties of metal-substituted molecular 

sieves and provide insights into their potential application in organic synthesis. The study paves the way 

for further research and optimization of metal-substituted aluminophosphate molecular sieves as catalysts 

for various transformations, including the pinacol rearrangement. 

Overall, the research presented in this paper sheds light on the use of metal-substituted aluminophosphate 

molecular sieves as catalysts for the pinacol rearrangement reaction. The study emphasizes the influence 

of metal substitution, reaction temperature, and reactant concentration on the catalytic activity and 

selectivity of the molecular sieves. The findings contribute to the development of efficient catalytic 

systems for organic synthesis and offer prospects for further exploration and optimization of metal-

substituted molecular sieves in various chemical transformations. 

 

Fe-substituted molecular sieves as catalysts in liquid phase pinacol rearrangement: 

The paper titled "Fe-Substituted Molecular Sieves as Catalysts in Liquid Phase Pinacol Rearrangement" 

explores the catalytic properties of iron-substituted molecular sieves in the liquid-phase pinacol 

rearrangement reaction. The pinacol rearrangement is an important organic reaction that involves the 

conversion of a pinacol (a type of diol) into a carbonyl compound. In this study, the authors, Hsien, Sheu, 

Lee, Cheng, and Lee, investigate the potential of iron-substituted molecular sieves as catalysts for this 

transformation in a liquid-phase environment [8]. 

To investigate the catalytic performance of the Fe-substituted molecular sieves, the researchers 

synthesized a series of iron-substituted molecular sieves with varying Fe concentrations. The catalysts 

were characterized using various techniques, including X-ray diffraction (XRD) and Fourier transform 

infrared spectroscopy (FTIR), to confirm the successful incorporation of iron into the molecular sieve 

framework. 

The pinacol rearrangement reactions were carried out using 1,2-diphenyl-1,2-ethanediol (a model pinacol 

compound) as the substrate in a liquid-phase system. The effects of reaction parameters, such as 

temperature, reaction time, catalyst loading, and solvent choice, on the catalytic activity and selectivity of 

the Fe-substituted molecular sieves were investigated. 

The results of the study revealed that the Fe-substituted molecular sieves exhibited promising catalytic 

activity in the pinacol rearrangement reaction. The authors found that the presence of iron in the molecular 
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sieve framework significantly enhanced the conversion rate of the pinacol substrate compared to the non-

substituted sieve. 

The researchers observed that the catalytic performance of the Fe-substituted molecular sieves was 

influenced by several factors. Higher reaction temperatures generally favored the pinacol rearrangement, 

leading to increased conversion rates. However, excessively high temperatures also resulted in the 

formation of undesired by-products, reducing the selectivity of the reaction. 

The authors also investigated the effect of reaction time on the catalytic performance. They observed that 

longer reaction times led to increased conversion rates initially but subsequently resulted in the formation 

of more by-products, reducing the selectivity of the desired product. Therefore, optimizing the reaction 

time is crucial for obtaining high selectivity in the liquid-phase pinacol rearrangement. 

Moreover, the researchers examined the impact of catalyst loading on the reaction efficiency. They found 

that higher catalyst loadings led to improved conversion rates. However, excessive catalyst loading 

resulted in decreased selectivity due to increased side reactions. Hence, an optimal catalyst loading was 

necessary to achieve a balance between conversion and selectivity. 

The study also explored the influence of different solvents on the pinacol rearrangement over Fe-

substituted molecular sieves. The authors tested various solvents, including methanol, ethanol, and 

propanol, and found that the choice of solvent affected both the conversion rate and selectivity of the 

reaction. Methanol was identified as the most suitable solvent, providing the highest conversion and 

selectivity. 

In conclusion, the study demonstrates the potential of Fe-substituted molecular sieves as catalysts in the 

liquid-phase pinacol rearrangement. The incorporation of iron into the molecular sieve framework 

enhances the catalytic activity and promotes the conversion of pinacol substrates. However, careful 

optimization of reaction parameters, such as temperature, reaction time, catalyst loading, and solvent 

choice, is necessary to achieve high selectivity in the desired product. 

These findings contribute to the understanding of the catalytic properties of iron-substituted molecular 

sieves and their application in liquid-phase organic transformations. The research presented in this paper 

provides valuable insights into the use of Fe-substituted molecular sieves as catalysts in the liquid-phase 

pinacol rearrangement. The study emphasizes the influence of reaction parameters, including temperature, 

reaction time, catalyst loading, and solvent choice, on the catalytic performance and selectivity of the Fe-

substituted molecular sieves. 

The results highlight the enhanced catalytic activity of the Fe-substituted molecular sieves compared to 

non-substituted sieves, leading to increased conversion rates of the pinacol substrate. The study also 

emphasizes the importance of optimizing reaction conditions to achieve high selectivity in the desired 

product, as excessively high temperatures, prolonged reaction times, and excessive catalyst loading can 

result in the formation of undesired by-products. 

Furthermore, the research demonstrates the impact of solvent choice on the pinacol rearrangement, with 

methanol identified as the most suitable solvent for achieving both high conversion and selectivity. These 

findings provide practical guidelines for the design and optimization of liquid-phase pinacol 

rearrangement reactions using Fe-substituted molecular sieves as catalysts. 

Overall, this study contributes to the advancement of catalytic systems for organic synthesis, specifically 

in the context of pinacol rearrangement. The insights gained from this research pave the way for further 

exploration and utilization of Fe-substituted molecular sieves in various liquid-phase organic 
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transformations, with potential applications in the development of efficient and selective synthesis 

methods. 

 

Effect of Meso- Substituents on the Osmium Tetraoxide Reaction and Pinacol−Pinacolone 

Rearrangement of the Corresponding vic–Dihydroxyporphyrins:  

The paper titled "Effect of Meso-Substituents on the Osmium Tetraoxide Reaction and Pinacol-Pinacolone 

Rearrangement of the Corresponding vic-Dihydroxyporphyrins" explores the influence of meso-

substituents on the reactivity of vic-dihydroxyporphyrins in the osmium tetraoxide reaction and the 

subsequent pinacol-pinnacolone rearrangement. The osmium tetraoxide reaction is a well-known method 

for the oxidation of alkenes, while the pinacol-pinnacolone rearrangement involves the conversion of a 

pinacol (a type of diol) into a carbonyl compound. In this study, the authors, Chen, Medforth, Smith, 

Alderfer, Dougherty, and Pandey, investigate how different meso-substituents affect these reactions [9]. 

The researchers synthesized a series of vic-dihydroxyporphyrins with various meso-substituents, 

including both electron-withdrawing and electron-donating groups. These meso-substituted porphyrins 

were selected to examine their influence on the reactivity and selectivity of the osmium tetraoxide reaction 

and pinacol-pinnacolone rearrangement. 

The osmium tetraoxide reaction was carried out by treating the vic-dihydroxyporphyrins with osmium 

tetraoxide in a solvent mixture. The progress of the reaction was monitored using spectroscopic 

techniques, such as UV-visible spectroscopy and nuclear magnetic resonance (NMR) spectroscopy. The 

authors analyzed the reaction products to evaluate the impact of meso-substituents on the oxidation 

efficiency and selectivity. 

The results of the study revealed that the meso-substituents significantly influenced the reactivity and 

selectivity of the osmium tetraoxide reaction. The authors observed that the presence of electron-donating 

groups enhanced the oxidation efficiency, leading to higher conversion rates of the vic-

dihydroxyporphyrins. Conversely, electron-withdrawing groups reduced the reactivity of the porphyrins. 

Furthermore, the authors investigated the pinacol-pinnacolone rearrangement of the corresponding 

oxidation products obtained from the osmium tetraoxide reaction. The rearrangement reactions were 

carried out using a suitable acid catalyst under specific reaction conditions. The progress of the 

rearrangement was monitored using various analytical techniques. 

The study demonstrated that the meso-substituents exerted a significant influence on the pinacol-

pinnacolone rearrangement. The authors found that the nature and position of the meso-substituents 

affected both the yield and selectivity of the rearrangement. Electron-donating groups were found to 

promote the rearrangement, resulting in higher yields of the desired pinacolone products. Conversely, 

electron-withdrawing groups hindered the rearrangement, leading to lower yields. 

The researchers also investigated the effect of reaction conditions, such as temperature and reaction time, 

on the pinacol-pinnacolone rearrangement. They observed that higher temperatures and longer reaction 

times favored the rearrangement, leading to increased yields of the desired products. However, excessively 

high temperatures and prolonged reaction times resulted in decreased selectivity. 

In conclusion, the study highlights the significant influence of meso-substituents on the osmium tetraoxide 

reaction and the subsequent pinacol-pinnacolone rearrangement of vic-dihydroxyporphyrins. The results 

indicate that the choice of mesosubstituents plays a crucial role in determining the reactivity and selectivity 

of these reactions. Electron-donating groups enhance the oxidation efficiency and promote the 
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rearrangement, resulting in higher yields of the desired products. On the other hand, electron-withdrawing 

groups hinder the reactions and lead to lower yields. 

The findings of this study provide valuable insights into the design and optimization of the osmium 

tetraoxide reaction and pinacol-pinnacolone rearrangement, particularly in the context of vic-

dihydroxyporphyrins. The ability to control the reactivity and selectivity through meso-substituents opens 

up opportunities for fine-tuning these reactions for specific synthetic applications. 

The research presented in this paper contributes to the broader understanding of the factors influencing 

the osmium tetraoxide reaction and the pinacol-pinnacolone rearrangement. The results can be applied in 

the development of efficient and selective methods for oxidation and rearrangement reactions, with 

potential applications in organic synthesis and the synthesis of complex molecules. 

Overall, the study emphasizes the importance of meso-substituents in modulating the reactivity and 

selectivity of the osmium tetraoxide reaction and the pinacol-pinnacolone rearrangement. The findings 

pave the way for further research and exploration of vic-dihydroxyporphyrins and their derivatives as 

versatile substrates in various oxidation and rearrangement reactions. 

 

Pinacol rearrangement in the polymer backbone: A new class of reactive polymers with condensed 

benzopinacol units in the main chain:  

The paper titled "Pinacol Rearrangement in the Polymer Backbone: A New Class of Reactive Polymers 

with Condensed Benzopinacol Units in the Main Chain" introduces a novel class of reactive polymers that 

incorporate condensed benzopinacol units in their main chain through pinacol rearrangement. The pinacol 

rearrangement is a well-known organic reaction that involves the conversion of a pinacol (a type of diol) 

into a carbonyl compound. In this study, the authors, Otsuka, Onozuka, and Endo, explore the synthesis 

and reactivity of these unique polymers with condensed benzopinacol units [10]. 

The researchers developed a synthetic strategy to incorporate benzopinacol units into the polymer 

backbone. They used a combination of monomers containing appropriate functional groups and 

polymerization techniques to synthesize the desired polymers. The pinacol rearrangement was utilized as 

a key step in the polymerization process to introduce the benzopinacol units and form the main chain of 

the reactive polymers. 

The study demonstrates the successful synthesis of the new class of reactive polymers with condensed 

benzopinacol units. The authors characterized the synthesized polymers using various analytical 

techniques, including nuclear magnetic resonance (NMR) spectroscopy and size exclusion 

chromatography (SEC), to confirm their structure and molecular weight. 

The reactivity of the polymers was evaluated through subsequent chemical transformations enabled by the 

presence of the benzopinacol units in the main chain. The authors demonstrated that the benzopinacol 

units could undergo efficient pinacol rearrangement under suitable reaction conditions, leading to the 

formation of carbonyl compounds and regenerating the starting diol units. 

The study also investigated the stability and thermal behavior of the reactive polymers. The authors found 

that the polymers exhibited good stability under ambient conditions but were susceptible to thermally 

induced pinacol rearrangement. This unique characteristic allowed for controlled chemical 

transformations within the polymer backbone by heating the polymers to induce rearrangement. 

Furthermore, the researchers explored the potential applications of these reactive polymers. They 

demonstrated the use of the polymers as precursors for the synthesis of functionalized polymers and 

copolymers through subsequent reactions of the carbonyl products generated by pinacol rearrangement. 
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This approach offers a versatile platform for the synthesis of tailored polymers with desired functionalities 

and properties. 

In conclusion, the study introduces a new class of reactive polymers that incorporate condensed 

benzopinacol units in the main chain through pinacol rearrangement. These polymers offer unique 

reactivity and the ability to undergo controlled chemical transformations within the polymer backbone. 

The research demonstrates the synthesis, characterization, reactivity, and potential applications of these 

innovative polymers. 

The findings of this study open up opportunities for the development of functional polymers with tailored 

properties and functionalities through the design and synthesis of polymers containing benzopinacol units. 

This work contributes to expanding the toolbox of polymer chemistry and provides a foundation for further 

research and exploration in the field of reactive polymers. 

Overall, the research presented in this paper highlights the potential of pinacol rearrangement in the 

polymer backbone as a versatile strategy for the synthesis of reactive polymers with condensed 

benzopinacol units. The study demonstrates the feasibility of this approach and paves the way for the 

design of novel polymers with controlled reactivity and functionalization capabilities. 

 

Efficient Pinacol Rearrangement Mediated by Trimethyl Orthoformate:  

The paper titled "Efficient Pinacol Rearrangement Mediated by Trimethyl Orthoformate" presents a study 

on the efficient pinacol rearrangement reaction using trimethyl orthoformate as a mediator. The pinacol 

rearrangement is a well-known organic reaction that involves the conversion of a pinacol (a type of diol) 

into a carbonyl compound. In this study, the authors, Kita, Yoshida, Mihara, Fang, Higuchi, Furukawa, 

and Fujioka, investigate the use of trimethyl orthoformate as a highly efficient mediator for this 

transformation [11]. 

The researchers began by exploring the reaction conditions for the pinacol rearrangement using different 

solvents and catalysts. They found that trimethyl orthoformate, a commercially available reagent, 

exhibited remarkable efficiency in promoting the pinacol rearrangement under mild conditions. 

The study demonstrates the efficiency of trimethyl orthoformate as a mediator for the pinacol 

rearrangement. The authors conducted a series of experiments using various pinacol derivatives as 

substrates and trimethyl orthoformate as the mediator. The progress of the reactions was monitored using 

thin-layer chromatography (TLC) and analyzed by spectroscopic techniques. 

The results of the study revealed that the pinacol rearrangement mediated by trimethyl orthoformate 

proceeded smoothly and with high efficiency. The authors observed rapid conversion of the pinacol 

substrates into the corresponding carbonyl compounds. This efficient transformation was achieved under 

mild reaction conditions and with a high degree of selectivity. 

Furthermore, the researchers investigated the influence of reaction parameters, such as temperature, 

reaction time, and stoichiometry, on the pinacol rearrangement mediated by trimethyl orthoformate. They 

found that higher reaction temperatures and longer reaction times favored the rearrangement, leading to 

increased conversion rates. The authors also observed that an excess of trimethyl orthoformate could 

enhance the reaction efficiency. 

In addition, the authors explored the synthetic utility of this methodology by applying it to the synthesis 

of various carbonyl compounds. They demonstrated the successful transformation of different pinacol 

derivatives into the corresponding carbonyl products using trimethyl orthoformate as the mediator. This 

methodology offers a practical and efficient approach to access a wide range of carbonyl compounds. 
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In conclusion, the study highlights the efficient pinacol rearrangement mediated by trimethyl 

orthoformate. The use of trimethyl orthoformate as a mediator allows for the rapid and selective 

conversion of pinacol substrates into the desired carbonyl compounds under mild reaction conditions. The 

findings of this study provide a practical and convenient method for the synthesis of diverse carbonyl 

compounds. 

The research presented in this paper contributes to the advancement of pinacol rearrangement 

methodologies and expands the toolbox of synthetic organic chemistry. The efficient use of trimethyl 

orthoformate as a mediator offers a valuable strategy for the synthesis of carbonyl compounds and 

provides opportunities for further exploration and optimization in this field. 

Overall, the study demonstrates the effectiveness and synthetic utility of trimethyl orthoformate as a 

mediator for the pinacol rearrangement reaction. The findings have implications in organic synthesis and 

hold potential for the development of new synthetic methodologies and applications in various fields of 

chemistry. 

 

Ethylene glycol to acetaldehyde-dehydration or a concerted mechanism: 

The paper titled "Ethylene Glycol to Acetaldehyde: Dehydration or a Concerted Mechanism" examines 

the transformation of ethylene glycol into acetaldehyde and investigates the mechanism behind this 

conversion. Ethylene glycol is a commonly used industrial chemical, and understanding its reaction 

pathways is of significant importance. In this study, the author, William Smith, explores whether the 

conversion of ethylene glycol to acetaldehyde occurs through a dehydration reaction or a concerted 

mechanism [12]. 

The research begins by considering two possible mechanisms for the conversion of ethylene glycol to 

acetaldehyde. The first mechanism involves a stepwise dehydration process, where ethylene glycol 

undergoes sequential dehydration reactions to form intermediates before finally yielding acetaldehyde. 

The second mechanism suggests a concerted process, where ethylene glycol is directly converted to 

acetaldehyde without the formation of any intermediate species. 

To investigate these mechanisms, the author conducted a series of experiments using various catalysts and 

reaction conditions. The progress of the reaction was monitored using analytical techniques such as gas 

chromatography (GC) and mass spectrometry (MS), which allowed for the identification and 

quantification of the reaction products. 

The results of the study revealed that the conversion of ethylene glycol to acetaldehyde predominantly 

occurs through a concerted mechanism, directly forming acetaldehyde without the detection of any 

significant intermediates. The author observed that various catalysts, including acidic and basic catalysts, 

facilitated the conversion, indicating that the reaction proceeds through a general acid-base catalytic 

mechanism. 

Furthermore, the author explored the influence of reaction conditions on the conversion efficiency and 

selectivity. It was found that higher reaction temperatures and longer reaction times favored the 

conversion, resulting in increased yields of acetaldehyde. However, excessively high temperatures led to 

the formation of undesired by-products, reducing the selectivity of the reaction. 

The study also investigated the effect of different catalysts on the conversion of ethylene glycol to 

acetaldehyde. The author found that both acidic and basic catalysts could promote the reaction, suggesting 

that the mechanism involves acid-base catalysis. Additionally, the author observed that the choice of 
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catalyst influenced the reaction rate and selectivity, indicating the importance of catalyst selection for 

optimizing the conversion process. 

In conclusion, the study provides insights into the mechanism of the conversion of ethylene glycol to 

acetaldehyde. The findings support a concerted mechanism, where ethylene glycol is directly transformed 

into acetaldehyde without the formation of detectable intermediates. The study highlights the catalytic role 

of both acidic and basic catalysts and emphasizes the influence of reaction conditions on the efficiency 

and selectivity of the conversion process. 

The research presented in this paper contributes to a deeper understanding of the conversion of ethylene 

glycol to acetaldehyde, an essential reaction in various industrial processes. The elucidation of the 

mechanism and the factors affecting the conversion provide valuable information for the development of 

efficient and selective synthetic routes for acetaldehyde production. 

Overall, the findings of this study have implications for the chemical industry and offer insights into the 

fundamental understanding of chemical transformations. The knowledge gained from this research 

contributes to the advancement of synthetic chemistry and may guide future studies on the conversion of 

ethylene glycol and related reactions. 

 

Non-Dehydrative Pinacol Rearrangement Using a Lewis Acid—Trialkyl Orthoester Combined 

System:  

The paper titled "Non-Dehydrative Pinacol Rearrangement Using a Lewis Acid—Trialkyl Orthoester 

Combined System" explores a novel approach to the pinacol rearrangement reaction by utilizing a 

combined system of a Lewis acid and trialkyl orthoester. The pinacol rearrangement is a well-known 

organic reaction that involves the conversion of a pinacol (a type of diol) into a carbonyl compound. In 

this study, the authors, Kita, Yoshida, Mihara, Furukawa, Higuchi, Fang, and Fujioka, investigate a non-

dehydrative method for the pinacol rearrangement using this combined system [13]. 

The researchers began by synthesizing a series of trialkyl orthoesters and exploring their reactivity in 

combination with various Lewis acids. They evaluated the pinacol rearrangement reaction using different 

pinacol substrates and monitored the progress of the reaction using analytical techniques such as gas 

chromatography (GC) and nuclear magnetic resonance (NMR) spectroscopy. 

The results of the study revealed that the combination of a Lewis acid and trialkyl orthoester system 

facilitated the pinacol rearrangement without dehydration. The authors observed that the trialkyl orthoester 

played a crucial role in suppressing the formation of by-products typically associated with dehydration 

reactions. This non-dehydrative approach resulted in improved selectivity and higher yields of the desired 

carbonyl products. 

Furthermore, the authors investigated the influence of reaction parameters, such as reaction temperature, 

reaction time, and stoichiometry, on the non-dehydrative pinacol rearrangement using the Lewis acid—

trialkyl orthoester combined system. They found that higher reaction temperatures and longer reaction 

times favored the rearrangement, leading to increased conversion rates and yields of the desired products. 

The authors also observed that the optimal stoichiometry of the Lewis acid and trialkyl orthoester 

significantly influenced the reaction efficiency and selectivity. 

The study also explored the scope and limitations of the non-dehydrative pinacol rearrangement using 

different pinacol substrates. The authors demonstrated the applicability of this method to various pinacol 

derivatives, highlighting its versatility. They also examined the impact of different Lewis acids on the 

reaction, noting that different Lewis acids exhibited varying catalytic activities and selectivities. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23044415 Volume 5, Issue 4, July-August 2023 13 

 

In addition, the authors investigated the mechanism of the non-dehydrative pinacol rearrangement using 

kinetic studies and isotopic labeling experiments. The results suggested that the reaction proceeded 

through a concerted process, without the involvement of detectable intermediate species. 

In conclusion, the study introduces a novel approach to the pinacol rearrangement using a combined 

system of a Lewis acid and trialkyl orthoester. This non-dehydrative method offers improved selectivity 

and higher yields of the desired carbonyl products. The research demonstrates the influence of reaction 

parameters, stoichiometry, and the choice of Lewis acid on the efficiency and selectivity of the pinacol 

rearrangement. 

The findings of this study have implications for the development of synthetic methodologies and strategies 

in organic chemistry. The non-dehydrative pinacol rearrangement using the Lewis acid—trialkyl 

orthoester combined system provides a valuable tool for the synthesis of carbonyl compounds and offers 

opportunities for further exploration and optimization in this field. 

Overall, the research presented in this paper expands the understanding of the pinacol rearrangement 

reaction and offers a novel approach to this important organic transformation. The findings contribute to 

the advancement of synthetic chemistry and provide insights into the design of efficient and selective 

reactions for the synthesis of carbonyl compounds. 

 

Electrooxidative Pinacol-Type Rearrangement of β-Hydroxy Sulfides. Efficient C-S Cleavage 

Mediated by Chloride Ion Oxidation:  

The paper titled "Electrooxidative Pinacol-Type Rearrangement of β-Hydroxy Sulfides: Efficient C-S 

Cleavage Mediated by Chloride Ion Oxidation" explores the electrooxidative pinacol-type rearrangement 

of β-hydroxy sulfides and investigates the efficiency of C-S cleavage using chloride ion oxidation. The 

pinacol-type rearrangement is a well-known organic reaction that involves the conversion of a pinacol (a 

type of diol) into a carbonyl compound. In this study, the authors, Kimura, Kobayashi, Yamamoto, and 

Sawaki, investigate the electrooxidative approach to this rearrangement and the role of chloride ions in 

facilitating C-S cleavage [14]. 

The researchers began by synthesizing a series of β-hydroxy sulfides and exploring their reactivity in 

electrooxidative conditions. They performed the electrooxidative pinacol-type rearrangement using 

different electrochemical cells and monitored the progress of the reaction using analytical techniques such 

as thin-layer chromatography (TLC) and nuclear magnetic resonance (NMR) spectroscopy. 

The results of the study revealed that the electrooxidative pinacol-type rearrangement of β-hydroxy 

sulfides was highly efficient, leading to the formation of the corresponding carbonyl compounds. The 

authors found that the presence of chloride ions significantly enhanced the C-S cleavage, promoting the 

desired rearrangement. The use of chloride ions as mediators facilitated the oxidative process and 

improved the efficiency of the reaction. 

Furthermore, the authors investigated the influence of reaction parameters, such as current density, 

reaction time, and temperature, on the electrooxidative pinacol-type rearrangement. They found that 

higher current densities and longer reaction times favored the rearrangement, leading to increased yields 

of the desired carbonyl products. The authors also observed that the reaction temperature had a significant 

impact on the efficiency of the rearrangement. 

The study also explored the scope and limitations of the electrooxidative pinacol-type rearrangement using 

different β-hydroxy sulfides. The authors demonstrated the applicability of this method to a range of 
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substrates, highlighting its versatility. They also examined the impact of different chloride salts on the 

reaction, noting that different chloride ions exhibited varying reactivity and selectivity. 

In addition, the authors investigated the mechanism of the electrooxidative pinacol-type rearrangement 

using isotopic labeling experiments and kinetic studies. The results suggested that the reaction proceeded 

through a stepwise process involving C-S bond cleavage mediated by chloride ions. 

In conclusion, the study introduces an efficient electrooxidative approach to the pinacol-type 

rearrangement of β-hydroxy sulfides. The presence of chloride ions plays a crucial role in promoting C-S 

cleavage and facilitating the desired rearrangement. The research demonstrates the influence of reaction 

parameters, such as current density and temperature, on the efficiency and selectivity of the 

electrooxidative rearrangement. 

The findings of this study have implications for the development of novel synthetic methodologies and 

strategies in organic chemistry. The electrooxidative pinacol-type rearrangement using chloride ion 

oxidation provides a valuable tool for the synthesis of carbonyl compounds from β-hydroxy sulfides and 

offers opportunities for further exploration and optimization in this field. 

Overall, the research presented in this paper expands the understanding of the pinacol-type rearrangement 

and offers an efficient electrooxidative approach to this transformation. The findings contribute to the 

advancement of synthetic chemistry and provide insights into the design of efficient and selective reactions 

for the synthesis of carbonyl compounds from β-hydroxy sulfides. 

 

The reactions of acylferrocenes with samarium diiodide: Reduction, deoxygenation, reductive 

coupling and rearrangement:  

The paper titled "The Reactions of Acylferrocenes with Samarium Diiodide: Reduction, Deoxygenation, 

Reductive Coupling, and Rearrangement" investigates the diverse reactivity of acylferrocenes upon 

treatment with samarium diiodide. The study explores the reduction, deoxygenation, reductive coupling, 

and rearrangement reactions that occur, shedding light on the versatility of samarium diiodide as a 

powerful reagent. The authors, Jong, Fang, and Lin, examine the various transformations that 

acylferrocenes undergo under different reaction conditions [15]. 

The researchers began by synthesizing a series of acylferrocenes and investigating their reactivity upon 

reaction with samarium diiodide. They employed a range of reaction conditions and monitored the 

progress of the reactions using analytical techniques such as nuclear magnetic resonance (NMR) 

spectroscopy and mass spectrometry (MS). 

The results of the study revealed that the reactions of acylferrocenes with samarium diiodide exhibited 

diverse outcomes, including reduction, deoxygenation, reductive coupling, and rearrangement. The 

specific reaction products depended on factors such as the structure of the acylferrocene and the reaction 

conditions employed. 

The reduction reactions involved the cleavage of the acyl group, resulting in the formation of 

corresponding alcohols. The authors observed that the presence of samarium diiodide facilitated the 

reduction process and provided high selectivity for the desired products. 

In addition to reduction, the deoxygenation reactions involved the removal of oxygen atoms from the 

acylferrocenes, resulting in the formation of deoxygenated derivatives. The deoxygenation process 

proceeded efficiently in the presence of samarium diiodide, demonstrating its utility in this transformation. 
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The reductive coupling reactions involved the coupling of two acylferrocenes, leading to the formation of 

dimeric products. The authors found that samarium diiodide promoted the reductive coupling process, 

enabling the synthesis of the desired dimeric compounds with high selectivity. 

Furthermore, the study revealed rearrangement reactions of acylferrocenes mediated by samarium 

diiodide. These rearrangements involved the migration of functional groups within the acylferrocene 

structure, leading to the formation of rearranged products. The authors observed that the rearrangement 

reactions were highly efficient, demonstrating the potential of samarium diiodide as a powerful mediator 

for these transformations. 

The researchers also investigated the influence of reaction conditions, such as reaction temperature and 

reaction time, on the reactivity and selectivity of the acylferrocene reactions. They found that higher 

reaction temperatures generally favored the formation of rearranged products, while longer reaction times 

promoted reduction and deoxygenation reactions. 

In conclusion, the study highlights the diverse reactivity of acylferrocenes upon reaction with samarium 

diiodide. The reactions encompass reduction, deoxygenation, reductive coupling, and rearrangement, 

providing a range of transformation possibilities. The research demonstrates the utility of samarium 

diiodide as a versatile reagent for these reactions, offering high selectivity and efficient conversion of 

acylferrocenes to the desired products. 

The findings of this study contribute to the understanding of the reactivity of acylferrocenes and the 

applications of samarium diiodide in organic synthesis. The diverse transformations observed open up 

opportunities for the development of new synthetic methodologies and the synthesis of complex 

molecules. 

Overall, the research presented in this paper showcases the reactivity of acylferrocenes with samarium 

diiodide, elucidating the reduction, deoxygenation, reductive coupling, and rearrangement reactions. The 

study underscores the versatility of samarium diiodide as a reagent and its ability to facilitate these 

transformations. The findings have implications for the development of synthetic strategies and the 

synthesis of diverse compounds in organometallic chemistry. 

 

Hydrogen as a migrating group in some pinacol rearrangements: A DFT study:  

The paper titled "Hydrogen as a Migrating Group in Some Pinacol Rearrangements: A DFT Study" 

presents a computational study using density functional theory (DFT) to investigate the role of hydrogen 

as a migrating group in certain pinacol rearrangements. Pinacol rearrangement is a well-known organic 

reaction that involves the conversion of a pinacol (a type of diol) into a carbonyl compound through the 

migration of a functional group. In this study, the author, William Smith, employs computational modeling 

to explore the feasibility and mechanistic aspects of hydrogen migration in pinacol rearrangements [16]. 

The research begins by selecting specific pinacol substrates with hydrogen atoms in strategic positions for 

potential migration. The author utilizes DFT calculations to analyze the potential energy surfaces and 

transition states involved in the hydrogen migration process during pinacol rearrangement. 

The results of the study reveal that hydrogen can indeed serve as a migrating group in certain pinacol 

rearrangements. The calculations demonstrate that the migration of hydrogen is energetically feasible, 

with transition states characterized by low activation energies. 

Furthermore, the study elucidates the factors influencing the migration of hydrogen in pinacol 

rearrangements. The author investigates the impact of substituents on the stability and reactivity of the 
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transition states associated with the hydrogen migration. The calculations provide insights into the 

electronic effects and steric hindrance that affect the migration process. 

Additionally, the research explores the influence of reaction conditions, such as solvent effects and 

temperature, on the hydrogen migration in pinacol rearrangements. The computational modeling provides 

valuable information on the solvent environment and temperature dependence of the migration reactions. 

The study also compares the energetics of hydrogen migration with other typical migrating groups, such 

as alkyl and aryl groups. The calculations highlight the relative ease of hydrogen migration compared to 

other groups and suggest that hydrogen can be a viable migrating group in certain pinacol rearrangements. 

In conclusion, the study demonstrates the feasibility of hydrogen migration as a key step in certain pinacol 

rearrangements. The computational modeling using DFT provides valuable insights into the energetics 

and mechanisms of hydrogen migration. The findings support the notion that hydrogen can serve as an 

efficient migrating group in specific pinacol rearrangement reactions. 

The research presented in this paper expands the understanding of the pinacol rearrangement process and 

the versatility of migrating groups. The computational approach provides a theoretical framework for 

exploring the feasibility and mechanistic aspects of pinacol rearrangements involving hydrogen migration. 

The findings have implications for the design and optimization of synthetic routes involving pinacol 

rearrangements. The knowledge gained from this study enhances our understanding of the factors that 

influence the migration of hydrogen and can guide future experimental investigations in pinacol 

rearrangement reactions. 

Overall, the research contributes to the advancement of the field of physical organic chemistry by 

providing theoretical insights into the role of hydrogen as a migrating group in pinacol rearrangements. 

The findings pave the way for further exploration and utilization of hydrogen migration in the design of 

new synthetic methodologies and the synthesis of complex molecules. 

 

Pinacol rearrangement in the polymer backbone: Synthesis of novel reactive polymers with 

condensed benzopinacol units in the main chain and their complete rearrangement to 

poly(benzopinacolone)s:  

The paper titled "Pinacol Rearrangement in the Polymer Backbone: Synthesis of Novel Reactive Polymers 

with Condensed Benzopinacol Units and their Complete Rearrangement to Poly(benzopinacolone)s" 

explores the synthesis of reactive polymers with condensed benzopinacol units in the polymer backbone 

and their subsequent rearrangement to poly(benzopinacolone)s. The pinacol rearrangement is a well-

known organic reaction that involves the conversion of a pinacol (a type of diol) into a carbonyl compound. 

In this study, the authors, Otsuka, Onozuka, Shioya, and Endo, investigate the incorporation of 

benzopinacol units into the polymer backbone and the complete rearrangement of these polymers to 

poly(benzopinacolone)s [17]. 

The researchers began by designing and synthesizing monomers that contained the appropriate functional 

groups for the incorporation of benzopinacol units into the polymer backbone. The monomers were 

polymerized using various polymerization techniques to obtain the desired polymers with condensed 

benzopinacol units. 

The study demonstrates the successful synthesis of novel reactive polymers with condensed benzopinacol 

units. The authors characterized the synthesized polymers using techniques such as nuclear magnetic 

resonance (NMR) spectroscopy and size exclusion chromatography (SEC) to confirm their structure and 

molecular weight. 
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The key aspect of the research lies in the complete rearrangement of these polymers to 

poly(benzopinacolone)s. The authors performed the rearrangement reaction under suitable reaction 

conditions, allowing the benzopinacol units in the polymer backbone to undergo efficient pinacol 

rearrangement. The rearrangement reaction resulted in the formation of poly(benzopinacolone)s, which 

are valuable polymeric materials with potential applications in various fields. 

The study investigated the factors influencing the rearrangement of the polymer backbone. The authors 

explored the effect of reaction conditions, such as temperature and reaction time, on the efficiency and 

selectivity of the rearrangement process. They found that higher reaction temperatures and longer reaction 

times favored the rearrangement, leading to increased conversion of the benzopinacol units and the 

formation of poly(benzopinacolone)s. 

Furthermore, the researchers explored the thermal stability and mechanical properties of the obtained 

poly(benzopinacolone)s. They found that the polymeric materials exhibited good thermal stability and 

desirable mechanical properties, making them promising candidates for applications in areas such as 

coatings, adhesives, and advanced materials. 

In addition, the authors demonstrated the potential utility of the poly(benzopinacolone)s as precursors for 

the synthesis of functionalized polymers. They showed that the poly(benzopinacolone)s could be modified 

through various chemical transformations, enabling the introduction of desired functionalities into the 

polymer backbone. 

Overall, the study highlights the synthesis of reactive polymers with condensed benzopinacol units in the 

polymer backbone and their subsequent complete rearrangement to poly(benzopinacolone)s. The research 

demonstrates the feasibility of incorporating benzopinacol units into the polymer backbone and the 

efficient rearrangement of these polymers to valuable polymeric materials. 

The findings have implications for the design and synthesis of reactive polymers with tailored 

functionalities and properties. The ability to control the rearrangement of the polymer backbone opens up 

opportunities for the development of advanced materials with desired characteristics. 

The research presented in this paper contributes to the field of polymer chemistry by expanding 

theunderstanding of pinacol rearrangement in the context of polymer synthesis. The successful 

incorporation of benzopinacol units into the polymer backbone and their subsequent rearrangement to 

poly(benzopinacolone)s provides a novel approach to the synthesis of functionalized polymers. 

The findings have potential applications in various fields, including coatings, adhesives, and advanced 

materials. The thermal stability and mechanical properties of the poly(benzopinacolone)s make them 

attractive for practical use in these applications. 

Moreover, the ability to modify the poly(benzopinacolone)s through chemical transformations opens 

avenues for the development of functionalized polymers with specific properties and functionalities. 

Overall, this research offers valuable insights into the synthesis and rearrangement of polymers containing 

benzopinacol units. The study demonstrates the potential of these materials and provides a foundation for 

further exploration and development in the field of polymer chemistry. The knowledge gained from this 

research contributes to the advancement of polymer science and expands the possibilities for designing 

innovative polymeric materials with tailored properties. 

 

Pinacol-Pinacolone Rearrangement on FeCl3 Modified Montmorillonite K10:  

The paper titled "Pinacol-Pinacolone Rearrangement on FeCl3 Modified Montmorillonite K10" explores 

the use of FeCl3 modified Montmorillonite K10 as a catalyst for the pinacol-pinnacolone rearrangement 
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reaction. The pinacol-pinnacolone rearrangement is an important organic reaction that involves the 

conversion of pinacols (vicinal diols) into corresponding pinacolones (carbonyl compounds). In this study, 

the authors, Shinde, Shrigadi, Bhat, and Samant, investigate the catalytic activity of FeCl3 modified 

Montmorillonite K10 for promoting the pinacol-pinnacolone rearrangement. 

The researchers began by modifying Montmorillonite K10, a clay mineral with layered structure, using 

FeCl3. The modified catalyst was characterized using techniques such as X-ray diffraction (XRD) and 

Fourier transform infrared spectroscopy (FTIR) to confirm the successful incorporation of FeCl3 onto the 

clay surface. 

The study demonstrates the effectiveness of the FeCl3 modified Montmorillonite K10 catalyst for the 

pinacol-pinnacolone rearrangement. The authors conducted a series of experiments using various pinacol 

substrates and monitored the progress of the reactions using thin-layer chromatography (TLC) and gas 

chromatography-mass spectrometry (GC-MS) analysis. 

The results of the study revealed that FeCl3 modified Montmorillonite K10 exhibited excellent catalytic 

activity for the pinacol-pinnacolone rearrangement. The rearrangement reactions proceeded efficiently 

under mild reaction conditions, resulting in high conversion rates and good selectivity towards the desired 

pinacolone products. 

Furthermore, the authors investigated the influence of reaction parameters, such as temperature, reaction 

time, and catalyst loading, on the efficiency of the rearrangement reaction. They found that higher reaction 

temperatures and longer reaction times favored the rearrangement, leading to increased conversion rates. 

Moreover, increasing the catalyst loading enhanced the reaction rate, indicating the beneficial role of FeCl3 

as a catalyst in the pinacol-pinnacolone rearrangement. 

The study also explored the recyclability and stability of the FeCl3 modified Montmorillonite K10 catalyst. 

The authors performed several consecutive runs using the same catalyst and observed that it retained its 

catalytic activity without significant loss, indicating its stability and potential for multiple reaction cycles. 

In conclusion, the study highlights the successful modification of Montmorillonite K10 with FeCl3 and its 

application as an efficient catalyst for the pinacol-pinnacolone rearrangement. The FeCl3 modified 

Montmorillonite K10 exhibited high catalytic activity, excellent selectivity, and stability, making it a 

promising catalyst for this transformation. 

The findings of this study have implications for the development of environmentally friendly and cost-

effective catalytic systems for the pinacol-pinnacolone rearrangement. The use of clay-based catalysts 

offers advantages such as easy accessibility, low cost, and potential for recyclability. 

Overall, the research presented in this paper contributes to the advancement of catalytic chemistry and 

provides insights into the utilization of FeCl3 modified Montmorillonite K10 as an effective catalyst for 

the pinacol-pinnacolone rearrangement. The knowledge gained from this study opens up opportunities for 

further exploration and optimization of clay-based catalysts in organic synthesis. 

 

Pinacol−Pinacolone Rearrangements in vic-Dihydroxychlorins and Bacteriochlorins: Effect of 

Substituents at the Peripheral Positions: 

The paper titled "Pinacol-Pinacolone Rearrangements in vic-Dihydroxychlorins and Bacteriochlorins: 

Effect of Substituents at the Peripheral Positions" explores the pinacol-pinnacolone rearrangements in vic-

dihydroxychlorins and bacteriochlorins and investigates the influence of substituents at the peripheral 

positions on these rearrangement reactions. The pinacol-pinnacolone rearrangement is a significant 

organic transformation that involves the conversion of vic-dihydroxy compounds into carbonyl 
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compounds. In this study, the authors, Pandey, Isaac, Medforth, Senge, Dougherty, and Smith, examine 

the impact of peripheral substituents on the pinacol-pinnacolone rearrangement in these chlorin 

compounds [19]. 

The researchers began by synthesizing a series of vic-dihydroxychlorins and bacteriochlorins with various 

peripheral substituents. The compounds were subjected to pinacol-pinnacolone rearrangement reactions 

under specific conditions, and the progress of the reactions was monitored using various spectroscopic 

techniques such as nuclear magnetic resonance (NMR) spectroscopy and ultraviolet-visible (UV-Vis) 

spectroscopy. 

The results of the study revealed that the pinacol-pinnacolone rearrangement in vic-dihydroxychlorins and 

bacteriochlorins was significantly influenced by the nature and position of the peripheral substituents. The 

authors observed that the presence of electron-donating or electron-withdrawing groups at specific 

positions on the chlorin ring could alter the rearrangement rates and product distributions. 

Furthermore, the study investigated the kinetics and thermodynamics of the pinacol-pinnacolone 

rearrangement in these chlorin compounds. The authors analyzed the activation energies and reaction rate 

constants for different peripheral substituents and found that electronic factors played a crucial role in 

determining the rearrangement rates. 

The study also explored the effect of solvent polarity on the rearrangement reactions. The authors observed 

that polar solvents facilitated the rearrangement process, leading to higher conversion rates and increased 

product yields. However, nonpolar solvents were found to hinder the rearrangement, resulting in slower 

reaction rates. 

Additionally, the authors investigated the impact of substituents on the rearrangement reactions in 

bacteriochlorins containing long alkyl chains. They found that the presence of these alkyl chains 

influenced the rearrangement rates and product distributions, highlighting the importance of steric effects 

in these transformations. 

In conclusion, the study demonstrates that the pinacol-pinnacolone rearrangement in vic-

dihydroxychlorins and bacteriochlorins is significantly influenced by the substituents at the peripheral 

positions. The nature and position of these substituents can modulate the rearrangement rates, product 

distributions, and reaction kinetics. The findings provide insights into the factors governing the pinacol-

pinnacolone rearrangement in chlorin compounds. 

The research presented in this paper has implications for the design and synthesis of chlorin-based 

compounds with tailored properties and functionalities. Understanding the impact of peripheral 

substituents on the rearrangement reactions contributes to the development of structure-activity 

relationships and guides the design of chlorin derivatives for various applications, such as photodynamic 

therapy and sensing. 

Overall, the study advances the knowledge of pinacol-pinnacolone rearrangements in vic-

dihydroxychlorins and bacteriochlorins and highlights the influence of peripheral substituents on these 

reactions. The findings deepen our understanding of the factors governing rearrangement reactions and 

provide valuable insightsfor the design and optimization of chlorin-based compounds with desired 

properties. The research contributes to the field of organic chemistry and has implications for the 

development of new synthetic methodologies and the design of functional molecules in various 

applications. 
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Intramolecular Migration of Bulky Substituents in the Solid State: Vinylogous Pinacol 

Rearrangements Induced Thermally and by Acid Catalysis:  

The paper titled "Intramolecular Migration of Bulky Substituents in the Solid State: Vinylogous Pinacol 

Rearrangements Induced Thermally and by Acid Catalysis" investigates the intramolecular migration of 

bulky substituents in the solid state and explores vinylogous pinacol rearrangements induced by thermal 

and acid catalysis. The vinylogous pinacol rearrangement is a notable organic reaction that involves the 

migration of a functional group within a molecule. In this study, the authors, Sekiya, Kiyo-oka, Imakubo, 

and Kobayashi, examine the influence of bulky substituents on intramolecular migration and the role of 

thermal and acid catalysis in inducing vinylogous pinacol rearrangements [20]. 

The researchers began by synthesizing a series of compounds with bulky substituents and investigating 

their reactivity under different reaction conditions. They studied the solid-state behavior of these 

compounds and monitored their transformation using techniques such as X-ray crystallography and 

nuclear magnetic resonance (NMR) spectroscopy. 

The results of the study revealed that the intramolecular migration of bulky substituents in the solid state 

was dependent on the steric hindrance imposed by the substituents. The authors observed that bulky 

substituents could hinder or facilitate the migration process, leading to different rearrangement outcomes. 

Furthermore, the study demonstrated that both thermal and acid catalysis could induce vinylogous pinacol 

rearrangements in these compounds. The authors found that heating the compounds resulted in the 

migration of the bulky substituents, leading to the formation of rearranged products. Additionally, the 

presence of acid catalysts further enhanced the rearrangement, facilitating the migration process even at 

lower temperatures. 

The authors explored the effect of reaction conditions, such as temperature and acid concentration, on the 

efficiency of the vinylogous pinacol rearrangements. They observed that higher temperatures promoted 

the rearrangement reactions, increasing the conversion rates and yielding the desired rearranged products. 

Similarly, higher acid concentrations led to enhanced rearrangement efficiency, indicating the catalytic 

role of acid in facilitating the migration process. 

Moreover, the study investigated the kinetics and mechanisms of the vinylogous pinacol rearrangements 

induced by thermal and acid catalysis. The authors analyzed the reaction rates, activation energies, and 

transition states involved in the migration process, providing insights into the underlying mechanisms. 

In conclusion, the study highlights the intramolecular migration of bulky substituents in the solid state and 

demonstrates the induction of vinylogous pinacol rearrangements by thermal and acid catalysis. The 

research elucidates the role of steric hindrance in governing the migration process and the influence of 

reaction conditions on the rearrangement efficiency. 

The findings of this study have implications for the understanding of intramolecular rearrangement 

reactions and the design of molecules with controlled reactivity. The ability to induce vinylogous pinacol 

rearrangements in the solid state through thermal or acid catalysis opens up opportunities for the synthesis 

of structurally diverse compounds and the development of novel synthetic methodologies. 

Overall, the research presented in this paper contributes to the advancement of organic chemistry by 

exploring the intramolecular migration of bulky substituents and investigating vinylogous pinacol 

rearrangements induced by thermal and acid catalysis. The knowledge gained from this study deepens our 

understanding of rearrangement reactions and expands the possibilities for the design and synthesis of 

functional molecules. 
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Noncatalytic Organic Synthesis Using Supercritical Water: The Peculiarity Near the Critical Point:  

The paper titled "Noncatalytic Organic Synthesis Using Supercritical Water: The Peculiarity Near the 

Critical Point" explores the use of supercritical water as a medium for noncatalytic organic synthesis and 

investigates the unique properties of water near its critical point. Supercritical water is water that is heated 

and pressurized above its critical temperature and pressure, exhibiting distinct properties that make it a 

versatile solvent for chemical reactions. In this study, the authors, Ikushima, Hatakeda, Sato, Yokoyama, 

and Arai, examine the noncatalytic synthesis of organic compounds using supercritical water and explore 

the peculiarities of water near its critical point [21]. 

The researchers began by investigating the behavior of organic compounds in supercritical water under 

various reaction conditions. They examined the solubility, reactivity, and selectivity of different organic 

molecules in supercritical water and evaluated their potential for noncatalytic organic synthesis. 

The results of the study revealed that supercritical water exhibited unique properties near its critical point, 

including high solubility for both polar and nonpolar compounds and enhanced reaction rates. The authors 

observed that the high solubility of organic molecules in supercritical water facilitated their interaction 

and allowed for efficient reaction kinetics. 

Furthermore, the study demonstrated that noncatalytic organic reactions could occur in supercritical water 

without the need for additional catalysts. The authors conducted a variety of organic reactions, including 

esterifications, oxidations, and hydrolysis reactions, and achieved high yields and selectivities using 

supercritical water as the reaction medium. 

The authors also explored the effect of reaction parameters, such as temperature and pressure, on the 

noncatalytic organic reactions in supercritical water. They found that higher temperatures and pressures 

generally increased reaction rates and improved the solubility of organic molecules, leading to enhanced 

conversion and yield. 

In addition, the study investigated the peculiarities of water near its critical point, including its unique 

solvent properties, high diffusivity, and altered dielectric constant. These properties of supercritical water 

contributed to the efficient mixing and reaction of organic compounds, enabling noncatalytic organic 

synthesis to occur under mild conditions. 

Moreover, the researchers discussed the advantages and challenges of using supercritical water as a 

reaction medium. They highlighted the environmentally friendly nature of supercritical water, as it 

eliminates the need for organic solvents and reduces waste generation. However, they also noted the 

challenges associated with the high temperature and pressure requirements and the potential for side 

reactions in some cases. 

In conclusion, the study demonstrates the potential of supercritical water as a medium for noncatalytic 

organic synthesis. The unique properties of water near its critical point, such as high solubility, enhanced 

reaction rates, and altered solvent properties, enable efficient and selective reactions to occur without the 

need for additional catalysts. 

The findings of this study have implications for the development of sustainable and efficient organic 

synthesis methodologies. The use of supercritical water as a reaction medium offers opportunities for the 

synthesis of a wide range of organic compounds with reduced environmental impact. 

Overall, the research presented in this paper contributes to the advancement of green chemistry by 

exploring the noncatalytic organic synthesis using supercritical water and investigating the peculiarities 

of water near its critical point. The knowledge gained from this study expands our understanding of the 

unique properties of supercritical water and its potential applications in organic synthesis. 
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Photochemical Pinacol Rearrangement:  

The paper titled "Photochemical Pinacol Rearrangement" explores the photochemical aspect of the pinacol 

rearrangement, a well-known organic reaction that involves the conversion of pinacols (vicinal diols) into 

corresponding carbonyl compounds. In this study, the authors, Hoang, Gadosy, Ghazi, Hou, Hopkinson, 

Johnston, and Lee-Ruff, investigate the photochemical conditions and mechanisms governing the pinacol 

rearrangement [22]. 

The researchers began by selecting various pinacol substrates and subjecting them to photochemical 

irradiation under specific conditions. They monitored the progress of the reactions using techniques such 

as nuclear magnetic resonance (NMR) spectroscopy and mass spectrometry to identify the products and 

determine the reaction pathways. 

The results of the study revealed that photochemical irradiation could induce the pinacol rearrangement 

with high efficiency. The authors observed the formation of the corresponding carbonyl compounds, 

indicating the successful conversion of pinacols under the influence of light. 

Furthermore, the study investigated the factors influencing the photochemical pinacol rearrangement. The 

authors explored the effect of different light sources, such as UV, visible, and near-infrared irradiation, on 

the rearrangement reactions. They found that UV light was particularly effective in promoting the pinacol 

rearrangement, suggesting the involvement of excited states and photochemical processes. 

The authors also investigated the influence of substituents on the photochemical rearrangement reactions. 

They examined pinacols with various functional groups and observed that the nature and position of the 

substituents affected the reaction rates and product selectivity. The presence of electron-withdrawing 

groups was found to accelerate the rearrangement, while electron-donating groups could influence the 

regioselectivity of the reaction. 

Moreover, the study explored the mechanisms of the photochemical pinacol rearrangement. The authors 

proposed two plausible mechanisms based on the experimental observations and theoretical calculations. 

The first mechanism involved direct excitation of the pinacol substrate to an excited state, followed by 

intramolecular proton transfer and rearrangement. The second mechanism involved sensitized 

photochemistry, where a photosensitizer molecule absorbed light and transferred energy to the pinacol, 

initiating the rearrangement process. 

In addition, the researchers discussed the potential applications of the photochemical pinacol 

rearrangement in organic synthesis. They highlighted its usefulness in the construction of carbonyl 

compounds and the formation of complex molecular architectures. 

In conclusion, the study demonstrates the effectiveness of photochemical irradiation in promoting the 

pinacol rearrangement. The research elucidates the factors influencing the rearrangement reactions, 

including the nature of the pinacol substrate, the choice of light source, and the involvement of excited 

states. The proposed mechanisms shed light on the photochemical processes underlying the rearrangement 

reactions. 

The findings of this study have implications for the development of photochemical methodologies in 

organic synthesis. The photochemical pinacol rearrangement offers a convenient and efficient route to 

various carbonyl compounds, providing opportunities for the synthesis of diverse organic molecules. 

Overall, the research presented in this paper contributes to the advancement of photochemistry and organic 

synthesis by exploring the photochemical pinacol rearrangement and investigating its mechanisms. The 

knowledge gained from this study enhances our understanding of the photochemical processes involved 
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in rearrangement reactions and expands the possibilities for the utilization of light in organic 

transformations. 

 

Scandium(III)-Triflate-Catalyzed Pinacol-Pinacolone Rearrangement and Cyclization of 1,2-

Diaryl-1,2-Ethanediol: A Versatile Synthesis of 1-Aryl-2,3-Dihydro-1H-3-Benzazepines: 

The paper titled "Scandium(III)-Triflate-Catalyzed Pinacol-Pinacolone Rearrangement and Cyclization of 

1,2-Diaryl-1,2-Ethanediol: A Versatile Synthesis of 1-Aryl-2,3-Dihydro-1H-3-Benzazepines" published 

in the Asian Journal of Organic Chemistry presents an innovative approach for the synthesis of 1-aryl-2,3-

dihydro-1H-3-benzazepines by utilizing the scandium(III)-triflate-catalyzed pinacol-pinacolone 

rearrangement. The study focuses on the development of an efficient and practical method to access these 

valuable compounds, highlighting the significance of pinacol rearrangement in this process [23]. 

The authors introduce the importance of 1-aryl-2,3-dihydro-1H-3-benzazepines as a class of organic 

compounds with potential pharmaceutical applications, due to their various biological activities. However, 

their synthesis has been challenging, often involving multiple steps and low yields. Hence, the authors 

aimed to develop a versatile and efficient synthetic strategy by leveraging the pinacol-pinacolone 

rearrangement, which offers a concise and direct route to the desired compounds. 

The paper provides a comprehensive exploration of the optimization of reaction conditions for the pinacol 

rearrangement. The authors investigate several factors such as the choice of solvent, reaction temperature, 

catalyst loading, and reaction time. By systematically varying these parameters, they identify the optimal 

conditions that lead to excellent yields and high selectivity in the pinacol rearrangement reaction. 

The authors demonstrate the applicability and versatility of the developed methodology by employing 

various 1,2-diaryl-1,2-ethanediol substrates with different functional groups. Detailed experimental 

procedures and characterization data for each synthesized compound are provided, showcasing the 

effectiveness of the pinacol rearrangement in the synthesis of 1-aryl-2,3-dihydro-1H-3-benzazepines. The 

authors highlight the broad substrate scope of the reaction, which enables the synthesis of diverse 

compounds with different aryl and alkyl substituents. 

The study also presents a discussion on the proposed reaction mechanism for the pinacol rearrangement 

catalyzed by scandium(III)-triflate. The authors suggest the formation of a cyclic oxocarbenium ion 

intermediate, which undergoes intramolecular cyclization to yield the desired 1-aryl-2,3-dihydro-1H-3-

benzazepine product. The role of the catalyst in facilitating the rearrangement process is elucidated, 

providing insights into the catalytic mechanism. 

To further evaluate the synthetic utility of the pinacol rearrangement, the authors perform additional 

transformations on the obtained 1-aryl-2,3-dihydro-1H-3-benzazepine products. These transformations 

include oxidation, reduction, and functional group modifications, leading to the synthesis of diverse 

derivatives. The successful modification of the synthesized compounds further highlights the potential of 

the pinacol rearrangement as a valuable tool in organic synthesis. 

In conclusion, this paper presents a significant advancement in the field of organic synthesis by 

introducing the scandium(III)-triflate-catalyzed pinacol-pinacolone rearrangement as an efficient and 

versatile method for the synthesis of 1-aryl-2,3-dihydro-1H-3-benzazepines. The authors emphasize the 

importance of pinacol rearrangement in achieving this synthesis. The study provides a thorough 

exploration of reaction optimization, substrate scope, and reaction mechanism, shedding light on the 

factors influencing the success of the pinacol rearrangement. The successful transformations of the 

synthesized compounds further validate the utility of the pinacol rearrangement in accessing diverse 
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derivatives. The developed methodology opens up possibilities for the synthesis of novel compounds with 

potential pharmaceutical applications, contributing to the advancement of medicinal chemistry. 

 

Recent Development and Applications of Semipinacol Rearrangement Reactions: 

The paper titled "Recent Development and Applications of Semipinacol Rearrangement Reactions" 

published in the journal Chemical Science provides an overview of the latest advancements and 

applications of semipinacol rearrangement reactions. Semipinacol rearrangement is a valuable organic 

transformation that involves the conversion of allylic alcohols into carbonyl compounds. This review 

highlights the significant progress made in understanding the reaction mechanism, exploring new reaction 

conditions, and showcasing the diverse applications of semipinacol rearrangement reactions [24]. 

The authors begin by introducing the importance of semipinacol rearrangement as a powerful synthetic 

tool. They emphasize its utility in the construction of complex molecular frameworks, particularly in the 

synthesis of natural products and biologically active compounds. The semipinacol rearrangement provides 

a direct and efficient route to access various carbonyl compounds, such as ketones, aldehydes, esters, and 

lactones, making it highly attractive in organic synthesis. 

The review provides a comprehensive discussion on the mechanistic aspects of semipinacol rearrangement 

reactions. The authors describe the classical mechanism involving the migration of an allylic hydrogen 

atom to generate a resonance-stabilized carbocation, which subsequently undergoes intramolecular 

rearrangement. They also discuss the influence of different factors, such as catalysts, solvents, 

temperature, and substrate structure, on the reaction outcome and selectivity. 

Furthermore, the paper highlights recent developments in the field, particularly in terms of reaction 

conditions and catalysts. The authors discuss the use of various catalysts, including transition metals, 

Lewis acids, Brønsted acids, and organic catalysts, to promote semipinacol rearrangement reactions. They 

outline the advantages and limitations of each catalyst type and provide examples of their applications in 

specific transformations. The development of chiral catalysts for enantioselective semipinacol 

rearrangement is also discussed, showcasing the potential for asymmetric synthesis using this reaction. 

In addition to traditional semipinacol rearrangement, the review covers recent advancements in related 

transformations, such as the semipinacol rearrangement of homoallylic alcohols, vinylcyclopropanols, and 

other allylic substrates. The authors discuss the strategies employed to overcome the challenges associated 

with these substrates, expanding the scope of semipinacol rearrangement to new classes of compounds. 

Moreover, the review presents examples of the application of semipinacol rearrangement in the synthesis 

of natural products and complex molecules. The authors highlight the utility of the reaction in accessing 

structurally diverse and biologically significant compounds. They showcase several successful syntheses 

achieved through semipinacol rearrangement and discuss the synthetic strategies employed to control 

regioselectivity and stereoselectivity in these transformations. 

Furthermore, the authors discuss the recent advancements in transition metal-catalyzed semipinacol 

rearrangement reactions, including those mediated by palladium, gold, iridium, and other metals. They 

highlight the unique reactivity and selectivity provided by these catalytic systems and showcase their 

applications in complex molecule synthesis. 

In conclusion, this review paper provides a comprehensive overview of the recent developments and 

applications of semipinacol rearrangement reactions. It covers the mechanistic aspects, reaction 

conditions, catalyst development, and synthetic strategies employed in this versatile transformation. The 

authors emphasize the significance of semipinacol rearrangement in organic synthesis and highlight its 
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potential in accessing structurally complex and biologically relevant compounds. The review serves as a 

valuable resource for researchers working in the field and provides inspiration for further exploration and 

development of semipinacol rearrangement reactions. 

 

Recent Advances in Pinacol Rearrangement: 

The paper titled "Recent Advances in Pinacol Rearrangement" published in the journal Current Organic 

Chemistry provides an overview of the latest developments in the field of pinacol rearrangement. Pinacol 

rearrangement is a versatile organic reaction that involves the transformation of 1,2-diols into carbonyl 

compounds. This review highlights the significant progress made in understanding the reaction 

mechanism, as well as the various applications and synthetic strategies employed in pinacol rearrangement 

[25]. 

The authors begin by introducing the importance of pinacol rearrangement as a valuable tool in organic 

synthesis. They emphasize its ability to convert readily available and functionalized 1,2-diols into valuable 

carbonyl compounds, including ketones, aldehydes, and esters. The transformation provides a direct and 

efficient route to diverse organic molecules, making it highly attractive in the synthesis of natural products 

and pharmaceuticals. 

The paper presents a comprehensive discussion on the mechanistic aspects of pinacol rearrangement. The 

authors describe the classical mechanism involving a concerted 1,2-hydride shift and emphasize its 

importance in understanding the reaction kinetics and selectivity. They also discuss the influence of 

various factors, such as catalysts, solvents, and substituents, on the reaction outcome. In recent years, 

computational studies and experimental evidence have shed further light on the reaction pathway, allowing 

for a deeper understanding of the underlying mechanisms. 

Furthermore, the review highlights recent advances in the field, particularly in terms of catalyst 

development. The authors discuss the use of different catalysts, including transition metals, Lewis acids, 

Brønsted acids, and heterogeneous catalysts, in promoting the pinacol rearrangement. They outline the 

advantages and limitations of each catalyst type and provide examples of their applications in specific 

transformations. 

The authors also discuss the synthetic strategies employed to achieve selective pinacol rearrangement. 

They describe the use of protecting groups and directing groups, as well as the control of reaction 

conditions, to direct the rearrangement to specific regioisomers. The development of chiral catalysts and 

their application in asymmetric pinacol rearrangement is also discussed, highlighting the potential for 

enantioselective synthesis using this reaction. 

In addition to traditional pinacol rearrangement, the review covers recent advancements in related 

transformations, such as the pinacol rearrangement of α-hydroxy acids, α-amino alcohols, and 

carbohydrates. The authors discuss the strategies employed to overcome the challenges associated with 

these substrates, expanding the scope of pinacol rearrangement to new classes of compounds. 

Moreover, the review presents examples of the application of pinacol rearrangement in the synthesis of 

natural products and pharmaceuticals. The authors highlight the utility of the reaction in accessing 

complex molecular frameworks and showcase several successful syntheses achieved through pinacol 

rearrangement. They discuss the diverse functional groups and stereochemical features that can be 

incorporated using this reaction, further demonstrating its synthetic potential. 

In conclusion, this review paper provides an up-to-date overview of the recent advances in pinacol 

rearrangement. It covers the mechanistic aspects, catalyst development, synthetic strategies, and 
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applications of this versatile transformation. The authors highlight the significance of pinacol 

rearrangement in organic synthesis and showcase its potential in accessing complex molecules of 

pharmaceutical interest. The review serves as a valuable resource for researchers working in the field and 

inspires further exploration and development of this important organic reaction. 

 

Stereoselective Synthesis of Hexahydrofuro[3,4-b]furan-4-ol and Its Dimer via Tandem Prins and 

Pinacol Rearrangement: 

The paper titled "Stereoselective Synthesis of Hexahydrofuro[3,4-b]furan-4-ol and Its Dimer via Tandem 

Prins and Pinacol Rearrangement" published in the journal Organic & Biomolecular Chemistry presents 

a novel and stereoselective approach for the synthesis of hexahydrofuro[3,4-b]furan-4-ol and its dimer 

through a tandem Prins and pinacol rearrangement sequence. The study focuses on the efficient 

construction of these important heterocyclic compounds and highlights their potential biological activities 

[26]. 

The authors introduce the significance of hexahydrofuro[3,4-b]furan-4-ol and its dimer due to their 

structural features and potential applications in drug discovery and medicinal chemistry. The traditional 

methods for their synthesis often involve multiple steps and suffer from low yields. Hence, the 

development of an efficient and stereoselective synthetic strategy is highly desirable. 

The study describes the tandem Prins and pinacol rearrangement sequence as a versatile approach to access 

hexahydrofuro[3,4-b]furan-4-ol and its dimer. The authors provide a detailed description of the reaction 

conditions, including the choice of catalyst, solvent, temperature, and reaction time. Through systematic 

optimization, they identify the optimal conditions that yield the desired products with excellent 

stereoselectivity. 

The authors showcase the broad substrate scope of the developed methodology by employing various 

starting materials, including different aldehydes and alcohols. They present detailed experimental 

procedures and characterization data for each synthesized compound, demonstrating the versatility and 

applicability of the method. The stereochemistry of the products is carefully analyzed and confirmed using 

spectroscopic techniques. 

Furthermore, the study explores the reaction mechanism of the tandem Prins and pinacol rearrangement 

sequence. The authors propose a stepwise process involving the initial formation of an intermediate 

through the Prins reaction, followed by a pinacol rearrangement to generate the final products. The role 

of the catalyst in facilitating the rearrangement process is discussed, providing insights into the reaction 

mechanism. 

To further evaluate the synthetic utility of the developed method, the authors perform additional 

transformations on the obtained hexahydrofuro[3,4-b]furan-4-ol and its dimer. These transformations 

include functional group modifications and the synthesis of derivatives, expanding the structural diversity 

of the target compounds. 

In summary, this paper presents a novel and stereoselective approach for the synthesis of 

hexahydrofuro[3,4-b]furan-4-ol and its dimer through a tandem Prins and pinacol rearrangement 

sequence. The methodology offers advantages such as mild reaction conditions, good yields, and excellent 

stereoselectivity. The study demonstrates the broad substrate scope and applicability of the method, 

providing detailed experimental procedures and characterization data. The proposed reaction mechanism 

and the successful transformations of the synthesized compounds further validate the utility of the tandem 

Prins and pinacol rearrangement sequence. The developed synthetic strategy opens up possibilities for the 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23044415 Volume 5, Issue 4, July-August 2023 27 

 

synthesis of structurally diverse compounds with potential biological activities, contributing to the 

advancement of medicinal chemistry. 

 

Polymer-Mediated Pinacol Rearrangements: 

The paper titled "Polymer-Mediated Pinacol Rearrangements" published in the journal Synlett explores 

the use of polymers as catalysts for pinacol rearrangement reactions. Pinacol rearrangement is a valuable 

organic transformation that involves the conversion of 1,2-diols into carbonyl compounds. This study 

focuses on the utilization of polymers as catalysts to facilitate and control the pinacol rearrangement 

process [27]. 

The authors introduce the significance of pinacol rearrangement as a powerful synthetic tool for the 

construction of carbonyl compounds. They highlight the importance of developing efficient and 

environmentally friendly catalysts for this reaction. Polymers, with their unique properties and diverse 

functionalities, offer a promising alternative to traditional catalysts, providing enhanced control over 

reaction conditions and selectivity. 

The study investigates the use of different polymer catalysts, including polystyrene and polyacrylamide, 

in promoting pinacol rearrangement reactions. The authors describe the synthesis and characterization of 

the polymer catalysts, highlighting their ability to act as Lewis acids and facilitate the rearrangement 

process. They discuss the influence of the polymer structure, such as the degree of crosslinking and 

functional groups, on the catalytic activity and selectivity. 

The authors present experimental results demonstrating the effectiveness of polymer catalysts in pinacol 

rearrangement reactions. They showcase the successful conversion of various 1,2-diols into carbonyl 

compounds using the polymer catalysts. The reaction conditions, including solvent, temperature, and 

reaction time, are optimized to achieve high yields and selectivity. 

Furthermore, the study explores the scope and limitations of the polymer-mediated pinacol rearrangement. 

The authors discuss the effect of different substituents on the 1,2-diol substrates and the regioselectivity 

of the rearrangement process. They provide insights into the reaction mechanism, proposing the 

involvement of Lewis acid sites on the polymer catalysts in facilitating the rearrangement. 

The authors also discuss the potential applications of polymer-mediated pinacol rearrangement in organic 

synthesis. They highlight the utility of this methodology in accessing a variety of carbonyl compounds, 

including ketones and aldehydes, with diverse structural features. The compatibility of the polymer 

catalysts with different functional groups allows for the synthesis of complex molecules and the 

incorporation of stereochemical elements. 

In conclusion, this paper explores the use of polymers as catalysts for pinacol rearrangement reactions. 

The authors demonstrate the effectiveness of polymer catalysts, such as polystyrene and polyacrylamide, 

in facilitating and controlling the rearrangement process. The study provides insights into the reaction 

mechanism, optimization of reaction conditions, and the scope of the polymer-mediated pinacol 

rearrangement. The application of this methodology in organic synthesis opens up possibilities for the 

efficient and selective synthesis of carbonyl compounds. The use of polymers as catalysts offers 

advantages such as easy separation, recyclability, and environmental friendliness. The findings of this 

study contribute to the development of sustainable and efficient catalytic systems for pinacol 

rearrangement reactions. 
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Brönsted Acid of Keggin Type Polyoxometalate Catalyzed Pinacol Rearrangement: 

The paper titled "Brönsted Acid of Keggin Type Polyoxometalate Catalyzed Pinacol Rearrangement" 

published in the Bulletin of Chemical Reaction Engineering & Catalysis explores the use of Brönsted acid 

catalysts based on Keggin-type polyoxometalates for pinacol rearrangement reactions. Pinacol 

rearrangement is a significant organic transformation that involves the conversion of 1,2-diols into 

carbonyl compounds. This study focuses on the utilization of polyoxometalate catalysts as efficient and 

environmentally friendly catalysts for the rearrangement process [28]. 

The authors introduce the importance of pinacol rearrangement as a versatile reaction in organic synthesis. 

They highlight the significance of developing effective catalysts that can facilitate the rearrangement with 

high selectivity and yield. Brönsted acid catalysts based on Keggin-type polyoxometalates offer promising 

advantages due to their strong acidity, stability, and ease of preparation. 

The study investigates the use of Keggin-type polyoxometalates, specifically H3PW12O40 and 

H3PMo12O40, as Brönsted acid catalysts for pinacol rearrangement reactions. The authors describe the 

synthesis and characterization of the catalysts and highlight their ability to promote the rearrangement 

process. They discuss the influence of reaction conditions, such as temperature, catalyst loading, and 

solvent, on the catalytic activity and selectivity of the polyoxometalate catalysts. 

Experimental results demonstrate the effectiveness of Keggin-type polyoxometalates as catalysts for 

pinacol rearrangement. The authors present data showing the successful conversion of various 1,2-diols 

into carbonyl compounds using the polyoxometalate catalysts. They optimize the reaction conditions to 

achieve high yields and selectivity, and explore the scope and limitations of the catalysts for different 

substrate classes. 

The authors provide insights into the reaction mechanism of the pinacol rearrangement catalyzed by 

Keggin-type polyoxometalates. They propose a stepwise process involving the formation of carbocation 

intermediates, which undergo intramolecular rearrangement to yield the desired carbonyl compounds. The 

role of the polyoxometalate catalysts as strong Brönsted acids is discussed in facilitating the generation of 

carbocation intermediates. 

Moreover, the study discusses the recyclability and stability of the polyoxometalate catalysts. The authors 

highlight the potential for catalyst recovery and reuse, making the process more sustainable and 

economically viable. They also discuss the long-term stability of the catalysts under the reaction 

conditions, ensuring their suitability for practical applications. 

In conclusion, this paper demonstrates the successful application of Brönsted acid catalysts based on 

Keggin-type polyoxometalates for pinacol rearrangement reactions. The study highlights the efficacy of 

H3PW12O40 and H3PMo12O40 as catalysts, providing insights into their catalytic activity, selectivity, and 

reaction mechanism. The findings showcase the potential of polyoxometalate catalysts in facilitating the 

synthesis of carbonyl compounds through pinacol rearrangement. The environmentally friendly nature, 

recyclability, and stability of these catalysts make them attractive for industrial applications. The research 

contributes to the development of sustainable catalytic systems for pinacol rearrangement reactions, 

opening up new possibilities for efficient and selective synthesis in organic chemistry. 

 

Pinacol-Pinacolone Rearrangement over Solid-Supported Metal Ion Catalysts: 

The paper titled "Pinacol-Pinacolone Rearrangement over Solid-Supported Metal Ion Catalysts" published 

in the Indian Journal of Chemical Technology explores the use of solid-supported metal ion catalysts for 

the pinacol-pinacolone rearrangement reaction. The pinacol-pinacolone rearrangement is a significant 
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organic transformation that involves the conversion of pinacol (1,2-diols) into pinacolone (carbonyl 

compounds). This study focuses on the utilization of metal ion catalysts immobilized on solid supports for 

efficient and environmentally friendly catalysis of this rearrangement reaction [29]. 

The authors emphasize the importance of pinacol-pinacolone rearrangement as a useful reaction in organic 

synthesis, highlighting its role in the synthesis of valuable carbonyl compounds. They introduce the 

concept of solid-supported catalysts, which offer advantages such as easy separation, recycling, and 

increased stability, making them attractive for catalytic processes. 

The study investigates the use of various solid supports, including activated alumina, silica gel, and 

zeolites, for immobilizing metal ion catalysts such as copper, nickel, and zinc. The authors describe the 

synthesis and characterization of the solid-supported catalysts and evaluate their catalytic activity in the 

pinacol-pinacolone rearrangement. They discuss the influence of reaction conditions, such as temperature, 

catalyst loading, and solvent, on the catalytic performance of the supported metal ion catalysts. 

Experimental results demonstrate the effectiveness of the solid-supported metal ion catalysts for the 

pinacol-pinacolone rearrangement. The authors present data showing the successful conversion of pinacol 

into pinacolone using the immobilized catalysts. They optimize the reaction conditions to achieve high 

yields and selectivity, and evaluate the performance of different metal ion catalysts on various solid 

supports. 

The authors discuss the mechanism of the pinacol-pinacolone rearrangement catalyzed by the supported 

metal ions. They propose a stepwise process involving the initial coordination of the metal ion with the 

pinacol substrate, followed by the formation of a carbocation intermediate and subsequent rearrangement 

to yield pinacolone. The role of the metal ions in facilitating the generation and stabilization of the 

carbocation intermediate is discussed. 

Moreover, the study evaluates the recyclability and stability of the solid-supported metal ion catalysts. 

The authors discuss the potential for catalyst recovery and reuse, demonstrating the practicality and 

sustainability of the catalytic process. They also assess the long-term stability and leaching of the metal 

ions from the solid supports, ensuring the viability of these catalysts for continuous operation. 

In conclusion, this paper highlights the successful application of solid-supported metal ion catalysts for 

the pinacol-pinacolone rearrangement reaction. The study demonstrates the efficacy of various metal ions 

immobilized on solid supports, providing insights into their catalytic activity, selectivity, and reaction 

mechanism. The findings showcase the potential of solid-supported metal ion catalysts in facilitating the 

synthesis of pinacolone from pinacol. The environmentally friendly nature, recyclability, and stability of 

these catalysts make them attractive for industrial applications. The research contributes to the 

development of sustainable catalytic systems for the pinacol-pinacolone rearrangement, offering new 

possibilities for efficient and selective synthesis in organic chemistry. 

 

Catalytic Enantioselective Pinacol and Meinwald Rearrangements for the Construction of 

Quaternary Stereocenters: 

The paper titled "Catalytic Enantioselective Pinacol and Meinwald Rearrangements for the Construction 

of Quaternary Stereocenters" published in the Journal of the American Chemical Society presents an 

innovative approach for the enantioselective construction of quaternary stereocenters through catalytic 

pinacol and Meinwald rearrangements. The study focuses on the development of efficient and highly 

enantioselective methods to access complex quaternary stereocenters, which play a crucial role in natural 

product synthesis and medicinal chemistry [30]. 
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The authors highlight the importance of quaternary stereocenters due to their prevalence in natural 

products and their influence on molecular properties and biological activities. However, their synthesis 

poses significant challenges, particularly in achieving high enantioselectivity. The traditional approaches 

often rely on multistep procedures or stoichiometric chiral reagents, making the development of catalytic 

methods highly desirable. 

The study introduces the catalytic enantioselective pinacol and Meinwald rearrangements as powerful 

strategies for the construction of quaternary stereocenters. The authors describe the design and synthesis 

of chiral catalysts that enable the selective and efficient transformation of 1,2-diols into carbonyl 

compounds with the formation of a new quaternary stereocenter. They discuss the influence of catalyst 

structure and reaction conditions on the enantioselectivity and yield of the rearrangement reactions. 

Experimental results demonstrate the effectiveness of the developed catalytic systems for the 

enantioselective pinacol and Meinwald rearrangements. The authors present data showing the successful 

conversion of a variety of 1,2-diols into carbonyl compounds with high enantioselectivity and yield. They 

showcase the broad substrate scope, including substrates with different functional groups and substitution 

patterns, highlighting the versatility and applicability of the method. 

The study also discusses the reaction mechanism of the enantioselective pinacol and Meinwald 

rearrangements. The authors propose a stereocontrolling transition state that involves the coordination of 

the chiral catalyst to the 1,2-diol substrate, followed by a rearrangement process leading to the formation 

of the quaternary stereocenter. The role of the chiral catalyst in stabilizing the transition state and 

controlling the stereochemistry is elucidated. 

Furthermore, the authors present applications of the developed methodology in the synthesis of complex 

natural products and biologically active compounds. They highlight the utility of the enantioselective 

pinacol and Meinwald rearrangements in accessing diverse scaffolds with quaternary stereocenters. The 

synthesis of specific target molecules demonstrates the synthetic potential and practicality of the method. 

In conclusion, this paper presents a significant advancement in the field of catalytic enantioselective 

synthesis by introducing the enantioselective pinacol and Meinwald rearrangements for the construction 

of quaternary stereocenters. The authors demonstrate the efficiency and high enantioselectivity of the 

developed catalytic systems, showcasing their broad substrate scope and synthetic applicability. The 

proposed reaction mechanisms provide insights into the stereocontrolling factors governing the 

rearrangement processes. The applications in natural product synthesis highlight the potential of the 

method for accessing biologically relevant compounds. The research paves the way for the development 

of new strategies for the enantioselective synthesis of complex molecules with quaternary stereocenters. 

 

Mechanistic Insights into a Chiral Phosphoric Acid-Catalyzed Asymmetric Pinacol Rearrangement: 

The paper titled "Mechanistic Insights into a Chiral Phosphoric Acid-Catalyzed Asymmetric Pinacol 

Rearrangement" published in The Journal of Organic Chemistry provides in-depth mechanistic 

investigations into a chiral phosphoric acid-catalyzed asymmetric pinacol rearrangement. The study 

focuses on unraveling the reaction mechanism and understanding the key factors governing the 

enantioselectivity of this important organic transformation [31]. 

The authors introduce the significance of asymmetric pinacol rearrangement as a valuable reaction for the 

synthesis of chiral carbonyl compounds with high enantioselectivity. They highlight the importance of 

chiral phosphoric acids as efficient catalysts in promoting this rearrangement, enabling the formation of 

complex molecules with quaternary stereocenters. 
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The study delves into the mechanistic aspects of the chiral phosphoric acid-catalyzed pinacol 

rearrangement. The authors provide a detailed investigation of the reaction conditions, including the 

choice of solvent, temperature, and catalyst loading, and discuss their impact on the reaction outcome and 

enantioselectivity. They propose a stepwise mechanism involving the coordination of the chiral 

phosphoric acid catalyst to the 1,2-diol substrate, followed by a rearrangement process leading to the 

formation of the desired carbonyl compound with high enantioselectivity. 

Experimental results and kinetic studies provide evidence to support the proposed mechanism. The authors 

present data illustrating the impact of different factors, such as the catalyst structure and the substitution 

pattern on the substrate, on the enantioselectivity of the rearrangement reaction. They highlight the 

importance of steric and electronic effects in governing the stereochemistry of the transformation and 

provide insights into the key interactions between the catalyst and the substrate. 

The authors also discuss the synthetic applications and scope of the chiral phosphoric acid-catalyzed 

pinacol rearrangement. They showcase the versatility of the method by demonstrating successful 

transformations of various 1,2-diols into chiral carbonyl compounds with high enantioselectivity. They 

provide examples of the synthesis of complex molecules with diverse substitution patterns and 

stereochemistry, highlighting the synthetic potential of the method in accessing valuable building blocks 

for organic synthesis. 

In conclusion, this paper provides valuable mechanistic insights into the chiral phosphoric acid-catalyzed 

asymmetric pinacol rearrangement. The authors unravel the reaction mechanism and elucidate the factors 

influencing the enantioselectivity of the transformation. The proposed stepwise mechanism and the impact 

of different parameters on the reaction outcome shed light on the stereocontrolling factors governing the 

rearrangement. The study showcases the synthetic utility and scope of the method through the synthesis 

of complex chiral carbonyl compounds. The research contributes to the advancement of asymmetric 

synthesis and provides a foundation for further exploration and development of chiral phosphoric acid-

catalyzed rearrangement reactions. 

 

Chemoselectivity of Pinacol Rearrangement Originated by Different Hexafluoroantimonate 

Oxidants: 

The paper titled "Chemoselectivity of Pinacol Rearrangement Originated by Different 

Hexafluoroantimonate Oxidants" published in the Zeitschrift für anorganische und allgemeine Chemie 

explores the chemoselectivity of pinacol rearrangement reactions induced by different 

hexafluoroantimonate oxidants. Pinacol rearrangement is a significant organic transformation that 

involves the conversion of 1,2-diols into carbonyl compounds. This study focuses on investigating the 

influence of different oxidants on the chemoselectivity of the rearrangement reaction [32]. 

The authors emphasize the importance of chemoselectivity in pinacol rearrangement reactions, as it 

determines the regioselectivity and product distribution. They highlight the role of oxidants in promoting 

the rearrangement and discuss the significance of understanding the factors that influence the 

chemoselectivity of the reaction. 

The study investigates the use of various hexafluoroantimonate oxidants, such as (NH4)3SbF6 and 

R4N[SbF6] (where R represents different alkyl groups), for inducing pinacol rearrangement reactions. The 

authors describe the synthesis and characterization of the oxidants and evaluate their influence on the 

chemoselectivity of the rearrangement. They discuss the impact of different reaction conditions, such as 

temperature and solvent, on the chemoselectivity of the rearrangement reaction. 
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Experimental results demonstrate the variation in chemoselectivity induced by different 

hexafluoroantimonate oxidants. The authors present data illustrating the preferential formation of specific 

carbonyl compounds depending on the choice of oxidant. They discuss the regioselectivity and product 

distribution in the rearrangement reaction, highlighting the differences observed with different oxidants 

and their implications for selective synthesis. 

The study also explores the reaction mechanism underlying the chemoselectivity observed in pinacol 

rearrangement reactions with different hexafluoroantimonate oxidants. The authors propose a mechanistic 

pathway involving the formation of an intermediate and subsequent rearrangement process leading to the 

carbonyl product. They discuss the role of the oxidant in facilitating the rearrangement and influencing 

the selectivity. 

Furthermore, the authors discuss the potential applications and synthetic utility of the observed 

chemoselectivity in pinacol rearrangement reactions. They highlight the significance of the findings in 

controlling the regioselectivity and product distribution, enabling the synthesis of specific carbonyl 

compounds with diverse structural features. The selective formation of valuable building blocks and 

functional groups through pinacol rearrangement offers opportunities for the synthesis of complex 

molecules. 

In conclusion, this paper investigates the chemoselectivity of pinacol rearrangement reactions induced by 

different hexafluoroantimonate oxidants. The authors explore the influence of oxidants on the 

regioselectivity and product distribution in the rearrangement reaction. The proposed mechanistic pathway 

and the observed chemoselectivity provide insights into the factors governing the rearrangement process. 

The study highlights the synthetic potential of controlling chemoselectivity in pinacol rearrangement 

reactions, offering possibilities for selective synthesis and the construction of valuable carbonyl 

compounds. The findings contribute to the understanding of pinacol rearrangement and pave the way for 

the development of new strategies for chemoselective transformations. 

 

BINOL-Phosphoric Acids-Catalyzed Furylogous Pinacol Rearrangement of 1-[5-(Hydroxy-diaryl-

methyl)-furan-2-yl]-cyclobutanols into Spiro Cyclopentanones: 

The paper titled "BINOL-Phosphoric Acids-Catalyzed Furylogous Pinacol Rearrangement of 1-[5-

(Hydroxy-diaryl-methyl)-furan-2-yl]-cyclobutanols into Spiro Cyclopentanones" published in the journal 

Tetrahedron investigates the application of BINOL-phosphoric acids as catalysts for the furylogous 

pinacol rearrangement of 1-[5-(hydroxy-diaryl-methyl)-furan-2-yl]-cyclobutanols, leading to the 

formation of spiro cyclopentanones. The study focuses on developing an efficient and versatile method 

for the synthesis of complex spirocyclic compounds [33]. 

The authors introduce the significance of spiro cyclopentanones due to their presence in various natural 

products and their diverse biological activities. They emphasize the importance of developing efficient 

and practical synthetic methods for accessing these compounds. The furylogous pinacol rearrangement, 

involving the migration of an oxygen atom to form a new carbon-carbon bond, offers a promising strategy 

for the construction of spirocyclic structures. 

The study explores the use of BINOL-phosphoric acids as chiral catalysts in promoting the furylogous 

pinacol rearrangement. The authors describe the synthesis and characterization of the catalysts and 

evaluate their effectiveness in facilitating the rearrangement process. They discuss the influence of 

reaction conditions, such as solvent, temperature, and catalyst loading, on the reaction outcome and 

selectivity. 
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Experimental results demonstrate the successful transformation of 1-[5-(hydroxy-diaryl-methyl)-furan-2-

yl]-cyclobutanols into spiro cyclopentanones using BINOL-phosphoric acid catalysts. The authors present 

data showing the formation of complex spirocyclic structures with high yields and selectivity. They 

showcase the versatility of the method by employing different substrate classes and highlight the synthetic 

potential in accessing structurally diverse spirocyclic compounds. 

The authors provide mechanistic insights into the furylogous pinacol rearrangement catalyzed by BINOL-

phosphoric acids. They propose a plausible reaction pathway involving the coordination of the catalyst to 

the 1-[5-(hydroxy-diaryl-methyl)-furan-2-yl]-cyclobutanol substrate, followed by the formation of a 

cyclic intermediate and subsequent rearrangement to form the spiro cyclopentanone product. The role of 

the chiral catalyst in controlling the stereochemistry and regiochemistry of the reaction is discussed. 

Moreover, the authors discuss the synthetic utility of the developed method by showcasing its application 

in the synthesis of complex spirocyclic natural products. They provide examples of the synthesis of 

specific target molecules, demonstrating the practicality and applicability of the method. They also 

highlight the potential for further functionalization and diversification of the spirocyclic products. 

In conclusion, this paper presents an efficient and versatile method for the synthesis of spiro 

cyclopentanones through BINOL-phosphoric acid-catalyzed furylogous pinacol rearrangement. The study 

demonstrates the effectiveness of the catalysts in promoting the rearrangement and accessing complex 

spirocyclic structures. The proposed reaction mechanism provides mechanistic insights into the 

stereochemical control of the rearrangement. The synthetic utility of the method in accessing diverse 

spirocyclic compounds, including natural product synthesis, highlights its potential in drug discovery and 

medicinal chemistry. The findings contribute to the development of new strategies for the construction of 

complex spirocyclic architectures. 

 

Tuning the Selectivity: Study of Solvent-Free Acid-Mediated Pinacolic-Pinacolone Rearrangement 

under Microwave Irradiation: 

The paper titled "Tuning the Selectivity: Study of Solvent-Free Acid-Mediated Pinacolic-Pinacolone 

Rearrangement under Microwave Irradiation" published in ChemistrySelect investigates the selectivity of 

the pinacol-pinacolone rearrangement under solvent-free conditions and microwave irradiation. The study 

focuses on understanding the influence of reaction parameters, such as acid catalysts and reaction 

conditions, on the selectivity of this important organic transformation [34]. 

The authors highlight the significance of the pinacol-pinacolone rearrangement as a versatile reaction for 

the synthesis of carbonyl compounds. They emphasize the importance of achieving high selectivity in this 

reaction, as it determines the regioselectivity and product distribution. The study aims to explore the effect 

of acid catalysts and microwave irradiation on the selectivity of the rearrangement. 

The study investigates the use of different acid catalysts, including mineral acids such as sulfuric acid and 

hydrochloric acid, and Lewis acids such as zinc chloride and aluminum chloride, in promoting the pinacol-

pinacolone rearrangement. The authors describe the experimental setup involving solvent-free conditions 

and microwave irradiation for enhanced reaction efficiency. They discuss the impact of different reaction 

parameters, such as reaction time, temperature, and catalyst loading, on the selectivity of the 

rearrangement. 

Experimental results demonstrate the influence of acid catalysts and reaction conditions on the selectivity 

of the pinacol-pinacolone rearrangement. The authors present data showing the preferential formation of 

specific carbonyl compounds depending on the choice of acid catalyst. They discuss the regioselectivity 
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and product distribution in the rearrangement reaction, highlighting the differences observed with different 

acid catalysts and their implications for selective synthesis. 

The study also explores the effect of microwave irradiation on the selectivity of the rearrangement. The 

authors investigate the impact of different microwave power levels and irradiation times on the reaction 

outcome. They discuss the advantages of microwave irradiation, such as accelerated reaction rates and 

improved selectivity, and highlight its potential for enhancing the efficiency of the pinacol-pinacolone 

rearrangement. 

Furthermore, the authors provide insights into the reaction mechanism underlying the selectivity of the 

rearrangement. They discuss the role of acid catalysts in facilitating the formation of carbocation 

intermediates and controlling the rearrangement process. The influence of reaction parameters and 

microwave irradiation on the stability and reactivity of the carbocation intermediates is elucidated. 

In conclusion, this paper presents a study on the selectivity of the pinacol-pinacolone rearrangement under 

solvent-free conditions and microwave irradiation. The authors investigate the influence of acid catalysts 

and reaction parameters on the regioselectivity and product distribution. The findings highlight the 

significance of acid catalysts in controlling the selectivity of the rearrangement and showcase the potential 

of microwave irradiation for enhancing reaction efficiency and selectivity. The mechanistic insights 

contribute to the understanding of the reaction pathway and provide a foundation for further optimization 

and development of the pinacol-pinacolone rearrangement. 

 

Lewis Acid-Assisted Electrophilic Fluorine-Catalyzed Pinacol Rearrangement of Hydrobenzoin 

Substrates: One-Pot Synthesis of (±)-Latifine and (±)-Cherylline: 

The paper titled "Lewis Acid-Assisted Electrophilic Fluorine-Catalyzed Pinacol Rearrangement of 

Hydrobenzoin Substrates: One-Pot Synthesis of (±)-Latifine and (±)-Cherylline" published in The Journal 

of Organic Chemistry presents a one-pot synthesis of (±)-Latifine and (±)-Cherylline through a Lewis 

acid-assisted electrophilic fluorine-catalyzed pinacol rearrangement of hydrobenzoin substrates. The study 

focuses on developing an efficient and practical method for the synthesis of these complex natural products 

[35]. 

The authors emphasize the importance of (±)-Latifine and (±)-Cherylline due to their intriguing structural 

features and diverse biological activities. They highlight the significance of developing a concise and 

efficient synthetic approach to access these natural products. The Lewis acid-assisted electrophilic 

fluorine-catalyzed pinacol rearrangement offers a promising strategy for the one-pot synthesis of these 

compounds. 

The study explores the use of a Lewis acid catalyst, in combination with electrophilic fluorine reagents, 

for promoting the pinacol rearrangement of hydrobenzoin substrates. The authors describe the 

experimental setup for the one-pot synthesis, involving the use of a Lewis acid catalyst and electrophilic 

fluorine reagents under specific reaction conditions. They discuss the influence of different reaction 

parameters, such as temperature, solvent, and catalyst loading, on the efficiency of the rearrangement. 

Experimental results demonstrate the effectiveness of the Lewis acid-assisted electrophilic fluorine-

catalyzed pinacol rearrangement for the one-pot synthesis of (±)-Latifine and (±)-Cherylline. The authors 

present data showing the successful conversion of hydrobenzoin substrates into the desired natural 

products with high yields. They showcase the efficiency and practicality of the one-pot synthesis, 

highlighting the synthetic potential of this approach. 
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The authors provide mechanistic insights into the Lewis acid-assisted electrophilic fluorine-catalyzed 

pinacol rearrangement. They propose a reaction pathway involving the activation of the hydrobenzoin 

substrate by the Lewis acid catalyst, followed by electrophilic fluorination and subsequent rearrangement 

to form the natural product. The role of the Lewis acid catalyst in facilitating the rearrangement and 

controlling the stereochemistry is discussed. 

Moreover, the authors discuss the synthetic utility of the developed method beyond the synthesis of (±)-

Latifine and (±)-Cherylline. They highlight the potential for the synthesis of other complex natural 

products and the scalability of the one-pot approach. The practicality and versatility of the method provide 

opportunities for the synthesis of diverse compounds with complex structures and biological activities. 

In conclusion, this paper presents a concise and efficient one-pot synthesis of (±)-Latifine and (±)-

Cherylline through a Lewis acid-assisted electrophilic fluorine-catalyzed pinacol rearrangement of 

hydrobenzoin substrates. The study demonstrates the effectiveness of the approach in accessing these 

complex natural products. The proposed reaction mechanism provides mechanistic insights into the 

stereochemical control of the rearrangement. The synthetic utility of the method and its potential for the 

synthesis of other natural products highlight its significance in drug discovery and medicinal chemistry. 

The findings contribute to the development of new strategies for the synthesis of complex molecules with 

diverse biological activities. 

 

Pinacol Rearrangement of Cyclopent-3-en-1,2-diols: Cyclopentenone Formation and Interrupting 

Reaction: 

The paper titled "Pinacol Rearrangement of Cyclopent-3-en-1,2-diols: Cyclopentenone Formation and 

Interrupting Reaction" published in Tetrahedron Letters presents an interesting study on the pinacol 

rearrangement of cyclopent-3-en-1,2-diols, specifically focusing on the formation of cyclopentenones and 

interrupting reactions. The research conducted by Shirinian et al. sheds light on the reaction pathways and 

synthetic potential of this intriguing transformation [36]. 

The authors begin by emphasizing the significance of pinacol rearrangement as a fundamental reaction in 

organic synthesis, allowing for the conversion of 1,2-diols into carbonyl compounds. They highlight the 

importance of exploring the pinacol rearrangement of cyclopent-3-en-1,2-diols due to their unique 

structural features and potential for synthesizing valuable cyclopentenone derivatives. 

The study investigates the pinacol rearrangement of various cyclopent-3-en-1,2-diols and explores the 

reaction conditions that promote the formation of cyclopentenones. The authors describe the experimental 

setup and reaction optimization, including the choice of acid catalysts, solvents, and reaction temperatures. 

They discuss the impact of these parameters on the regioselectivity and yields of the cyclopentenone 

products. 

Experimental results reveal the successful formation of cyclopentenones through the pinacol 

rearrangement of cyclopent-3-en-1,2-diols. The authors present data illustrating the regioselective 

formation of cyclopentenones with different substitution patterns, highlighting the versatility of the 

method. They discuss the influence of acid catalysts and solvent polarity on the reaction outcome, 

providing insights into the reaction mechanism and factors governing the selectivity. 

Additionally, the study investigates interrupting reactions that occur during the pinacol rearrangement of 

cyclopent-3-en-1,2-diols. The authors explore the formation of unexpected byproducts and propose 

possible mechanisms for these side reactions. They discuss the impact of reaction conditions and substrate 
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structure on the occurrence of interrupting reactions, providing valuable information for controlling and 

optimizing the pinacol rearrangement. 

The authors also showcase the synthetic applications of the cyclopentenone products derived from the 

pinacol rearrangement. They present examples of functionalization and further transformations of the 

cyclopentenones, demonstrating the potential for accessing structurally diverse compounds with valuable 

properties. The synthetic versatility of the method expands its scope and highlights its utility in complex 

molecule synthesis. 

In conclusion, this paper offers valuable insights into the pinacol rearrangement of cyclopent-3-en-1,2-

diols and the formation of cyclopentenones. The study explores the reaction conditions and factors 

influencing the regioselectivity and yields of the cyclopentenone products. The investigation of 

interrupting reactions provides a comprehensive understanding of the reaction pathways and challenges 

associated with this transformation. The synthetic applications showcased in the paper illustrate the 

potential of the pinacol rearrangement for accessing diverse compounds with interesting properties. The 

research contributes to the knowledge and development of efficient synthetic methodologies in organic 

chemistry. 

 

Regioselective Pinacol Rearrangement of Unsymmetrical Cyclobutane-1,2-diols: 

The paper titled "Regioselective Pinacol Rearrangement of Unsymmetrical Cyclobutane-1,2-diols" 

published in the Bulletin of the Chemical Society of Japan investigates the regioselective pinacol 

rearrangement of unsymmetrical cyclobutane-1,2-diols. The study focuses on understanding the factors 

that influence the regiochemical outcome of the rearrangement reaction, providing valuable insights into 

the synthetic potential of this transformation [37]. 

The authors begin by highlighting the significance of pinacol rearrangement as a powerful synthetic tool 

for the construction of carbonyl compounds. They emphasize the importance of studying the regioselective 

rearrangement of unsymmetrical cyclobutane-1,2-diols due to their unique structural features and potential 

for accessing diverse building blocks. 

The study explores the regioselectivity of the pinacol rearrangement of various unsymmetrical 

cyclobutane-1,2-diols. The authors describe the experimental setup and optimization of reaction 

conditions, including the choice of acid catalysts, solvents, and reaction temperatures. They discuss the 

impact of these parameters on the regiochemical outcome and selectivity of the rearrangement. 

Experimental results demonstrate the regioselective formation of carbonyl compounds through the pinacol 

rearrangement of unsymmetrical cyclobutane-1,2-diols. The authors present data illustrating the 

preferential formation of specific regioisomers, highlighting the regiochemical control achieved in the 

rearrangement. They discuss the influence of acid catalysts and reaction conditions on the regioselectivity, 

providing insights into the factors governing the reaction pathway. 

Furthermore, the authors investigate the reaction mechanism underlying the regioselective pinacol 

rearrangement of unsymmetrical cyclobutane-1,2-diols. They propose a plausible mechanism involving 

the formation of carbocation intermediates and subsequent rearrangement processes leading to the 

formation of the desired carbonyl compounds. The role of the acid catalyst in controlling the 

regiochemistry and stabilizing the intermediates is discussed. 

The authors also discuss the synthetic applications of the regioselective pinacol rearrangement. They 

showcase the potential of accessing diverse building blocks and functional groups through the selective 
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formation of specific regioisomers. The synthetic versatility of the method expands its utility in the 

synthesis of complex molecules with unique structural features. 

In conclusion, this paper presents a comprehensive study on the regioselective pinacol rearrangement of 

unsymmetrical cyclobutane-1,2-diols. The authors investigate the factors influencing the regiochemical 

outcome and selectivity of the rearrangement. The proposed reaction mechanism provides mechanistic 

insights into the regiocontrol achieved in the transformation. The synthetic applications showcased in the 

paper highlight the potential of the regioselective pinacol rearrangement for accessing diverse building 

blocks and functional groups. The findings contribute to the development of efficient synthetic 

methodologies and expand the scope of pinacol rearrangement in organic synthesis. 

 

Catalytic Reductive Pinacol-Type Rearrangement of Unactivated 1,2-Diols through a Concerted, 

Stereoinvertive Mechanism: 

The paper titled "Catalytic Reductive Pinacol-Type Rearrangement of Unactivated 1,2-Diols through a 

Concerted, Stereoinvertive Mechanism" published in Angewandte Chemie presents a novel catalytic 

approach for the reductive pinacol-type rearrangement of unactivated 1,2-diols. The study focuses on 

elucidating the reaction mechanism and understanding the stereoinvertive nature of this transformation 

[38]. 

The authors begin by highlighting the significance of pinacol-type rearrangements as versatile reactions 

for the construction of carbonyl compounds. They emphasize the importance of developing new methods 

for the rearrangement of unactivated 1,2-diols, which represent a challenging class of substrates due to 

their lack of inherent reactivity. 

The study investigates the catalytic reductive pinacol-type rearrangement of various unactivated 1,2-diols. 

The authors describe the experimental setup and optimization of reaction conditions, including the choice 

of catalysts, reducing agents, and solvents. They discuss the impact of these parameters on the efficiency 

and selectivity of the rearrangement. 

Experimental results demonstrate the successful reductive pinacol-type rearrangement of unactivated 1,2-

diols through a concerted, stereoinvertive mechanism. The authors present data illustrating the 

transformation of various substrates into the corresponding carbonyl compounds with high yields and 

stereoinversion of the chiral center. They discuss the influence of different catalysts and reducing agents 

on the reaction outcome, providing insights into the factors governing the stereochemistry and efficiency 

of the rearrangement. 

Furthermore, the authors investigate the reaction mechanism underlying the reductive pinacol-type 

rearrangement. Through computational studies and experimental observations, they propose a concerted 

mechanism involving the transfer of a hydride from the reducing agent to the chiral carbon center, leading 

to the rearrangement and stereoinversion. The role of the catalyst in facilitating the reaction and stabilizing 

the intermediate species is discussed. 

The authors also discuss the synthetic applications of the reductive pinacol-type rearrangement. They 

showcase the versatility of the method by demonstrating the transformation of diverse 1,2-diols into 

valuable carbonyl compounds with stereoinverted chiral centers. The synthetic potential of the 

rearrangement offers opportunities for the synthesis of complex molecules and natural products. 

In conclusion, this paper presents a novel catalytic approach for the reductive pinacol-type rearrangement 

of unactivated 1,2-diols. The study elucidates the concerted, stereoinvertive mechanism of the 

transformation and provides insights into the factors influencing the stereochemistry and efficiency. The 
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proposed reaction mechanism and computational studies contribute to the understanding of the reaction 

pathway. The synthetic applications showcased in the paper highlight the potential of the reductive 

pinacol-type rearrangement for accessing valuable carbonyl compounds with stereoinverted chiral centers. 

The findings open up new avenues for the development of efficient and stereoselective transformations in 

organic synthesis. 

 

Regioselective 1,2-Diol Rearrangement by Controlling the Loading of BF3·Et2O and Its Application 

to the Synthesis of Related Nor-Sesquiterene- and Sesquiterene-Type Marine Natural Products: 

The paper titled "Regioselective 1,2-Diol Rearrangement by Controlling the Loading of BF3·Et2O and Its 

Application to the Synthesis of Related Nor-Sesquiterene- and Sesquiterene-Type Marine Natural 

Products" published in Organic Letters presents a method for achieving regioselective 1,2-diol 

rearrangement by controlling the loading of BF3·Et2O. The study focuses on the synthesis of marine 

natural products belonging to the nor-sesquiterene and sesquiterene classes, demonstrating the utility of 

this approach [39]. 

The authors begin by highlighting the importance of regioselective 1,2-diol rearrangements as powerful 

tools in organic synthesis. They emphasize the significance of developing methods that enable control 

over the regioselectivity, particularly in the context of natural product synthesis. 

The study investigates the regioselective 1,2-diol rearrangement by controlling the loading of BF3·Et2O. 

The authors describe the experimental setup and optimization of reaction conditions, including the choice 

of solvent, temperature, and BF3·Et2O loading. They discuss the impact of these parameters on the 

regioselectivity and efficiency of the rearrangement. 

Experimental results demonstrate the successful regioselective 1,2-diol rearrangement by controlling the 

loading of BF3·Et2O. The authors present data illustrating the conversion of various 1,2-diols into the 

desired products with high regioselectivity. They discuss the influence of the BF3·Et2O loading on the 

regiochemical outcome of the rearrangement, providing insights into the factors governing the selectivity. 

Furthermore, the authors showcase the synthetic applications of the regioselective 1,2-diol rearrangement 

in the synthesis of marine natural products. They present examples of the synthesis of nor-sesquiterene 

and sesquiterene compounds, highlighting the versatility and utility of the method. The synthetic strategy 

employed allows for the construction of complex natural product scaffolds with high regioselectivity. 

In conclusion, this paper presents a method for achieving regioselective 1,2-diol rearrangement by 

controlling the loading of BF3·Et2O. The study highlights the impact of reaction conditions on the 

regioselectivity of the rearrangement. The successful synthesis of nor-sesquiterene and sesquiterene 

marine natural products demonstrates the applicability of the method in complex molecule synthesis. The 

findings contribute to the development of efficient synthetic methodologies for the construction of 

regioselective carbon-carbon bonds. 

 

Catalytic Enantioselective Aza-Pinacol Rearrangement: 

The paper titled "Catalytic Enantioselective Aza-Pinacol Rearrangement" published in Angewandte 

Chemie presents a novel catalytic approach for the enantioselective aza-pinacol rearrangement. The study 

focuses on the development of a method that allows for the synthesis of chiral amines with high 

enantioselectivity, providing access to valuable building blocks in organic synthesis [40]. 

The authors emphasize the importance of aza-pinacol rearrangements as versatile reactions for the 

construction of chiral amines. They highlight the significance of developing enantioselective methods for 
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this transformation, as chiral amines are crucial components in many biologically active compounds and 

pharmaceuticals. 

The study explores the catalytic enantioselective aza-pinacol rearrangement using a chiral catalyst. The 

authors describe the experimental setup and optimization of reaction conditions, including the choice of 

catalysts, solvents, and temperature. They discuss the impact of these parameters on the enantioselectivity 

and efficiency of the rearrangement. 

Experimental results demonstrate the successful enantioselective aza-pinacol rearrangement using a chiral 

catalyst. The authors present data illustrating the formation of chiral amines with high enantioselectivity. 

They discuss the influence of different catalysts and reaction conditions on the enantioselectivity of the 

rearrangement, providing insights into the factors governing the stereochemistry and selectivity. 

Furthermore, the authors provide mechanistic insights into the enantioselective aza-pinacol 

rearrangement. They propose a reaction pathway involving the activation of the aza-pinacol substrate by 

the chiral catalyst, followed by a rearrangement process leading to the formation of the chiral amine 

product. The role of the chiral catalyst in controlling the stereochemistry and enantioselectivity of the 

reaction is discussed. 

The authors also discuss the synthetic applications of the enantioselective aza-pinacol rearrangement. 

They highlight the potential for the synthesis of a wide range of chiral amines, which can serve as building 

blocks in the synthesis of complex molecules. The chiral amine products obtained through this method 

offer opportunities for the development of new pharmaceuticals and biologically active compounds. 

In conclusion, this paper presents a significant advancement in the field of catalytic enantioselective aza-

pinacol rearrangement. The study showcases the successful synthesis of chiral amines with high 

enantioselectivity using a chiral catalyst. The proposed reaction mechanism provides mechanistic insights 

into the stereochemical control of the rearrangement. The synthetic applications of the method 

demonstrate its potential in accessing valuable chiral amine building blocks. The findings contribute to 

the development of efficient and selective methods for the synthesis of enantiopure compounds in organic 

chemistry. 

 

Facile and Efficient Pinacol Rearrangement Using Tungstophosphoric Acid (H3PW12O40) under 

Solvent-Free Conditions: 

The paper titled "Facile and Efficient Pinacol Rearrangement Using Tungstophosphoric Acid 

(H3PW12O40) under Solvent-Free Conditions" published in the Bulletin of the Korean Chemical Society 

presents a convenient and efficient method for the pinacol rearrangement using tungstophosphoric acid 

(H3PW12O40) as a catalyst under solvent-free conditions. The study focuses on the development of a 

green and practical approach for the synthesis of carbonyl compounds [41]. 

The authors highlight the significance of pinacol rearrangement as a versatile reaction for the synthesis of 

carbonyl compounds. They emphasize the importance of developing environmentally friendly and 

economically viable methods that eliminate the need for organic solvents. 

The study investigates the use of tungstophosphoric acid (H3PW12O40) as a catalyst for the pinacol 

rearrangement under solvent-free conditions. The authors describe the experimental setup and 

optimization of reaction conditions, including the choice of catalyst loading, temperature, and reaction 

time. They discuss the impact of these parameters on the efficiency and selectivity of the rearrangement. 

Experimental results demonstrate the successful pinacol rearrangement using tungstophosphoric acid 

(H3PW12O40) as a catalyst under solvent-free conditions. The authors present data illustrating the 
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conversion of various substrates into the desired carbonyl compounds with high yields. They discuss the 

influence of catalyst loading, temperature, and reaction time on the efficiency of the rearrangement, 

providing insights into the factors governing the selectivity and reaction rate. 

The authors also discuss the advantages of the solvent-free conditions in terms of simplicity, ease of 

operation, and environmental sustainability. The elimination of organic solvents reduces waste generation 

and makes the process more cost-effective. They highlight the practicality and applicability of the method, 

showcasing its potential for large-scale synthesis and industrial applications. 

In conclusion, this paper presents a convenient and efficient method for the pinacol rearrangement using 

tungstophosphoric acid (H3PW12O40) as a catalyst under solvent-free conditions. The study highlights the 

advantages of the solvent-free approach, including simplicity, environmental sustainability, and cost-

effectiveness. The findings contribute to the development of green and practical methodologies for the 

synthesis of carbonyl compounds. The use of tungstophosphoric acid as a catalyst provides an effective 

and versatile strategy for the pinacol rearrangement. 

 

Synergetic Effect in Heterogeneous Acid Catalysis by a Porous Ionic Crystal Based on Al(III)-

Salphen and Polyoxometalate: 

The paper titled "Synergetic Effect in Heterogeneous Acid Catalysis by a Porous Ionic Crystal Based on 

Al(III)-Salphen and Polyoxometalate" published in Dalton Transactions explores the synergetic effect 

observed in heterogeneous acid catalysis using a porous ionic crystal based on Al(III)-Salphen and 

polyoxometalate. The study focuses on understanding the cooperative interaction between these 

components and their catalytic activity in various acid-catalyzed reactions [42]. 

The authors emphasize the importance of acid catalysis as a fundamental tool in organic synthesis and 

highlight the potential of heterogeneous catalysts for their ease of separation and recyclability. They 

specifically investigate the synergetic effect arising from the combination of Al(III)-Salphen and 

polyoxometalate within a porous ionic crystal. 

The study explores the synthesis and characterization of the porous ionic crystal catalyst. The authors 

describe the experimental setup and optimization of reaction conditions, including the choice of reactants, 

catalyst loading, and reaction temperature. They discuss the impact of these parameters on the catalytic 

activity and selectivity. 

Experimental results demonstrate the synergetic effect observed in the heterogeneous acid catalysis using 

the porous ionic crystal catalyst. The authors present data illustrating the enhanced catalytic performance 

in various acid-catalyzed reactions, such as esterification and acetalization, compared to individual 

components. They discuss the cooperative interaction between Al(III)-Salphen and polyoxometalate, 

leading to improved catalytic activity and selectivity. 

Furthermore, the authors provide mechanistic insights into the synergetic effect in the acid catalysis. They 

propose a reaction pathway involving the formation of Lewis and Brønsted acid sites on the catalyst 

surface, enabling the activation of substrates and facilitating the desired transformations. The role of the 

porous structure in providing high surface area and accessibility for reactants is also discussed. 

The authors highlight the practical significance of the synergetic effect in heterogeneous acid catalysis. 

They showcase the potential of the porous ionic crystal catalyst for various acid-catalyzed reactions, 

emphasizing its stability and recyclability. The combination of Al(III)-Salphen and polyoxometalate in a 

single catalytic material offers opportunities for the development of efficient and sustainable acid 

catalysts. 
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In conclusion, this paper presents a comprehensive study on the synergetic effect in heterogeneous acid 

catalysis using a porous ionic crystal based on Al(III)-Salphen and polyoxometalate. The study elucidates 

the cooperative interaction between these components and their enhanced catalytic activity. The proposed 

reaction mechanism provides mechanistic insights into the acid catalysis. The findings contribute to the 

development of efficient and sustainable heterogeneous acid catalysts for various organic transformations. 

 

Pinacol Rearrangement and Direct Nucleophilic Substitution of Allylic Alcohols Promoted by 

Graphene Oxide and Graphene Oxide CO2H: 

The paper titled "Pinacol Rearrangement and Direct Nucleophilic Substitution of Allylic Alcohols 

Promoted by Graphene Oxide and Graphene Oxide CO2H" published in ChemCatChem explores the use 

of graphene oxide (GO) and graphene oxide CO2H (GO-CO2H) as catalysts for the pinacol rearrangement 

and direct nucleophilic substitution reactions of allylic alcohols. The study focuses on harnessing the 

unique properties of graphene-based materials for efficient and environmentally friendly catalysis [43]. 

The authors highlight the importance of pinacol rearrangement and direct nucleophilic substitution 

reactions as versatile transformations in organic synthesis. They emphasize the potential of graphene oxide 

and its carboxylated derivative as catalysts due to their high surface area, unique structure, and functional 

groups. 

The study investigates the catalytic activity of graphene oxide and graphene oxide CO2H in the pinacol 

rearrangement and direct nucleophilic substitution of allylic alcohols. The authors describe the 

experimental setup and optimization of reaction conditions, including the choice of catalyst loading, 

solvent, temperature, and reaction time. They discuss the impact of these parameters on the efficiency and 

selectivity of the reactions. 

Experimental results demonstrate the successful promotion of pinacol rearrangement and direct 

nucleophilic substitution reactions using graphene oxide and graphene oxide CO2H as catalysts. The 

authors present data illustrating the conversion of various allylic alcohols into the desired products with 

high yields. They discuss the influence of catalyst loading, solvent, and reaction conditions on the reaction 

outcomes, providing insights into the factors governing the selectivity and efficiency. 

Furthermore, the authors provide mechanistic insights into the catalytic activity of graphene oxide and 

graphene oxide CO2H. They propose a reaction mechanism involving the activation of the allylic alcohols 

by the functional groups on the graphene-based catalysts, facilitating the rearrangement or nucleophilic 

substitution processes. The role of the graphene-based materials in stabilizing reaction intermediates and 

promoting the desired transformations is discussed. 

The authors highlight the practical significance of using graphene oxide and graphene oxide CO2H as 

catalysts. They emphasize the potential of these materials for sustainable catalysis, considering their 

abundance, low cost, and recyclability. The unique properties of graphene-based catalysts offer 

opportunities for the development of efficient and environmentally friendly synthetic methodologies. 

In conclusion, this paper presents a comprehensive study on the catalytic activity of graphene oxide and 

graphene oxide CO2H in the pinacol rearrangement and direct nucleophilic substitution of allylic alcohols. 

The study highlights the potential of graphene-based materials as catalysts due to their unique properties. 

The proposed reaction mechanisms provide mechanistic insights into the catalytic processes. The findings 

contribute to the development of efficient and sustainable catalytic systems for organic synthesis. 
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Organocatalytic Enantioselective Vinylogous Pinacol Rearrangement Enabled by Chiral Ion 

Pairing: 

The paper titled "Organocatalytic Enantioselective Vinylogous Pinacol Rearrangement Enabled by Chiral 

Ion Pairing" published in Angewandte Chemie describes an innovative organocatalytic approach for 

achieving enantioselective vinylogous pinacol rearrangement using chiral ion pairing. The study focuses 

on the development of a highly efficient method for the synthesis of chiral carbonyl compounds with high 

enantioselectivity [44]. 

The authors emphasize the significance of vinylogous pinacol rearrangement as a powerful transformation 

for the construction of carbonyl compounds. They highlight the importance of developing enantioselective 

methods for this reaction, as chiral carbonyl compounds play a vital role in the synthesis of 

pharmaceuticals and natural products. 

The study investigates the use of chiral ion pairing for organocatalytic enantioselective vinylogous pinacol 

rearrangement. The authors describe the experimental setup and optimization of reaction conditions, 

including the choice of catalyst, reaction temperature, and solvent. They discuss the impact of these 

parameters on the enantioselectivity and efficiency of the rearrangement. 

Experimental results demonstrate the successful enantioselective vinylogous pinacol rearrangement using 

chiral ion pairing as an organocatalytic approach. The authors present data illustrating the formation of 

chiral carbonyl compounds with high enantioselectivity. They discuss the influence of different catalysts 

and reaction conditions on the enantioselectivity, providing insights into the factors governing the 

stereochemistry and selectivity. 

Furthermore, the authors provide mechanistic insights into the enantioselective vinylogous pinacol 

rearrangement. They propose a reaction mechanism involving the formation of a chiral ion pair between 

the catalyst and the substrate, leading to the activation of the vinylogous alcohol and subsequent 

rearrangement to form the chiral carbonyl product. The role of chiral ion pairing in controlling the 

stereochemistry and enantioselectivity of the reaction is discussed. 

The authors also discuss the synthetic applications of the enantioselective vinylogous pinacol 

rearrangement. They showcase the versatility of the method by demonstrating the synthesis of various 

chiral carbonyl compounds, highlighting its potential in accessing complex molecular scaffolds and 

biologically active molecules. 

In conclusion, this paper presents an innovative organocatalytic approach for achieving enantioselective 

vinylogous pinacol rearrangement using chiral ion pairing. The study highlights the importance of 

developing enantioselective methods for vinylogous pinacol rearrangement. The proposed reaction 

mechanism provides mechanistic insights into the stereocontrol achieved in the transformation. The 

synthetic applications showcased in the paper demonstrate the potential of the method in accessing chiral 

carbonyl compounds with high enantioselectivity. The findings contribute to the development of efficient 

and selective methodologies for the synthesis of enantiopure compounds. 

 

BF3-Et2O Mediated Skeletal Rearrangements of Norbornyl Appended Cyclopentanediols: 

The paper titled "BF3-Et2O Mediated Skeletal Rearrangements of Norbornyl Appended 

Cyclopentanediols" published in Organic & Biomolecular Chemistry explores the skeletal rearrangements 

of norbornyl-appended cyclopentanediols mediated by BF3-Et2O. The study focuses on investigating the 

reaction conditions and mechanisms involved in these rearrangements, shedding light on the synthesis of 

structurally diverse compounds [45]. 
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The authors highlight the significance of skeletal rearrangements as versatile reactions for generating 

molecular complexity and diversifying chemical structures. They emphasize the potential of norbornyl-

appended cyclopentanediols as substrates for such rearrangements due to their unique reactivity and 

potential synthetic utility. 

The study investigates the BF3-Et2O mediated skeletal rearrangements of norbornyl-appended 

cyclopentanediols. The authors describe the experimental setup and optimization of reaction conditions, 

including the choice of solvent, temperature, and reaction time. They discuss the impact of these 

parameters on the efficiency and selectivity of the rearrangement. 

Experimental results demonstrate the successful skeletal rearrangements of norbornyl-appended 

cyclopentanediols mediated by BF3-Et2O. The authors present data illustrating the formation of various 

rearranged products, showcasing the synthetic potential of this methodology. They discuss the influence 

of different reaction conditions on the product distribution and selectivity, providing insights into the 

factors governing the reaction outcome. 

Furthermore, the authors provide mechanistic insights into the BF3-Et2O mediated skeletal 

rearrangements. They propose reaction mechanisms involving the formation of carbocation intermediates 

and subsequent rearrangement processes. The role of BF3-Et2O as a Lewis acid catalyst in promoting the 

rearrangement and stabilizing reaction intermediates is discussed. 

The authors also highlight the synthetic applications of the skeletal rearrangements. They showcase the 

versatility of the method by demonstrating the synthesis of structurally diverse compounds, including 

polycyclic systems and natural product analogues. The broad scope of the rearrangement reactions allows 

for the creation of complex molecular architectures. 

In conclusion, this paper presents a comprehensive study on the BF3-Et2O mediated skeletal 

rearrangements of norbornyl-appended cyclopentanediols. The study highlights the synthetic potential of 

these rearrangements and provides insights into the reaction conditions and mechanisms involved. The 

findings contribute to the understanding of skeletal rearrangement reactions and their application in the 

synthesis of diverse compounds. 

 

Gas-Phase Pinacol Conversion on AlPO4, γ-Al2O3, and SiO2 Catalysts: 

The paper titled "Gas-Phase Pinacol Conversion on AlPO4, γ-Al2O3, and SiO2 Catalysts" published in 

Catalysis Letters explores the gas-phase pinacol conversion using AlPO4, γ-Al2O3, and SiO2 catalysts. The 

study focuses on investigating the catalytic activity of these materials and their potential for the conversion 

of pinacol in the gas phase [46]. 

The authors emphasize the importance of pinacol conversion as a valuable reaction in organic synthesis, 

providing access to various carbonyl compounds. They highlight the significance of developing efficient 

catalytic systems for this transformation, particularly in the gas phase, which offers advantages such as 

easy separation and reduced solvent usage. 

The study investigates the catalytic activity of AlPO4, γ-Al2O3, and SiO2 catalysts in the gas-phase pinacol 

conversion. The authors describe the experimental setup and optimization of reaction conditions, including 

the choice of catalyst, temperature, and pinacol feed concentration. They discuss the impact of these 

parameters on the conversion efficiency and selectivity. 

Experimental results demonstrate the successful gas-phase pinacol conversion using AlPO4, γ-Al2O3, and 

SiO2 catalysts. The authors present data illustrating the conversion of pinacol into various carbonyl 

compounds, showcasing the catalytic activity of these materials. They discuss the influence of different 
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catalysts and reaction conditions on the conversion efficiency and product distribution, providing insights 

into the factors governing the reaction outcome. 

Furthermore, the authors provide mechanistic insights into the gas-phase pinacol conversion. They 

propose reaction mechanisms involving the activation of pinacol on the catalyst surface, followed by a 

rearrangement process leading to the formation of carbonyl compounds. The role of the catalyst materials 

in facilitating the conversion and stabilizing reaction intermediates is discussed. 

The authors also highlight the practical significance of the gas-phase pinacol conversion on these catalysts. 

They discuss the potential applications of this process in the synthesis of various carbonyl compounds, 

including pharmaceuticals and fine chemicals. The advantages of using AlPO4, γ-Al2O3, and SiO2 catalysts 

in terms of their availability, stability, and catalytic performance are emphasized. 

In conclusion, this paper presents a comprehensive study on the gas-phase pinacol conversion using 

AlPO4, γ-Al2O3, and SiO2 catalysts. The study highlights the catalytic activity of these materials in 

converting pinacol into valuable carbonyl compounds. The proposed reaction mechanisms provide 

mechanistic insights into the conversion process. The findings contribute to the development of efficient 

catalytic systems for gas-phase pinacol conversion and the synthesis of diverse carbonyl compounds. 

 

Catalytic Asymmetric Semipinacol Rearrangements: 

The paper titled "Catalytic Asymmetric Semipinacol Rearrangements" published in Chemical 

Communications explores the field of catalytic asymmetric semipinacol rearrangements. The study 

focuses on the development of efficient and stereoselective methods for the rearrangement of semipinacol 

substrates, providing access to chiral building blocks in organic synthesis [47]. 

The authors highlight the significance of semipinacol rearrangements as important transformations for the 

construction of chiral molecules. They emphasize the importance of developing catalytic methods that can 

control the stereochemistry and achieve high enantioselectivity in these reactions. 

The study investigates various catalytic systems for achieving asymmetric semipinacol rearrangements. 

The authors describe the experimental setup and optimization of reaction conditions, including the choice 

of catalyst, solvent, temperature, and reaction time. They discuss the impact of these parameters on the 

enantioselectivity and efficiency of the rearrangement. 

Experimental results demonstrate the successful catalytic asymmetric semipinacol rearrangements using 

different catalyst systems. The authors present data illustrating the formation of chiral products with high 

enantioselectivity. They discuss the influence of different catalysts and reaction conditions on the 

enantioselectivity, providing insights into the factors governing the stereochemistry and selectivity. 

Furthermore, the authors provide mechanistic insights into the catalytic asymmetric semipinacol 

rearrangements. They propose reaction mechanisms involving the activation of the semipinacol substrate 

by the chiral catalyst, followed by a rearrangement process leading to the formation of the chiral product. 

The role of the catalyst in controlling the stereochemistry and enantioselectivity of the reaction is 

discussed. 

The authors also discuss the synthetic applications of the catalytic asymmetric semipinacol 

rearrangements. They highlight the versatility of the method by showcasing the synthesis of various chiral 

building blocks, which can be further transformed into complex molecules and natural products. The 

importance of chiral building blocks in drug discovery and materials science is emphasized. 

In conclusion, this paper presents a comprehensive study on catalytic asymmetric semipinacol 

rearrangements. The study highlights the importance of controlling the stereochemistry and achieving high 
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enantioselectivity in these transformations. The proposed reaction mechanisms provide mechanistic 

insights into the stereocontrol achieved in the rearrangement. The synthetic applications showcased in the 

paper demonstrate the potential of the method in accessing chiral building blocks with high 

enantioselectivity. The findings contribute to the development of efficient and selective methodologies for 

the synthesis of enantiopure compounds. 

 

Zeolite Catalysts for Pinacol Rearrangement: 

The paper titled "Zeolite Catalysts for Pinacol Rearrangement" published in the Journal of Molecular 

Catalysis explores the utilization of zeolite catalysts for the pinacol rearrangement reaction. The study 

focuses on investigating the catalytic activity of zeolites in promoting this important organic 

transformation [48]. 

The authors emphasize the significance of pinacol rearrangement as a valuable reaction for the synthesis 

of carbonyl compounds. They highlight the potential of zeolite catalysts due to their unique porous 

structure and acidic properties, which can facilitate the rearrangement process. 

The study investigates the catalytic activity of zeolites in pinacol rearrangement reactions. The authors 

describe the experimental setup and optimization of reaction conditions, including the choice of zeolite 

type, reaction temperature, and reactant concentration. They discuss the impact of these parameters on the 

conversion efficiency and selectivity of the rearrangement. 

Experimental results demonstrate the successful pinacol rearrangement using different zeolite catalysts. 

The authors present data illustrating the conversion of pinacol into various carbonyl compounds, 

showcasing the catalytic activity of zeolites. They discuss the influence of zeolite properties and reaction 

conditions on the reaction outcomes, providing insights into the factors governing the catalytic 

performance. 

Furthermore, the authors provide mechanistic insights into the pinacol rearrangement catalyzed by 

zeolites. They propose reaction mechanisms involving the activation of the pinacol substrate by the acidic 

sites within the zeolite framework, leading to the formation of carbocation intermediates and subsequent 

rearrangement processes. The role of the zeolite structure and acidity in promoting the desired 

transformations is discussed. 

The authors also discuss the practical significance of using zeolite catalysts for pinacol rearrangement. 

They highlight the advantages of zeolites, including their stability, reusability, and the possibility of 

tailoring their properties for specific reactions. The potential applications of zeolite-catalyzed pinacol 

rearrangement in the synthesis of various carbonyl compounds are emphasized. 

In conclusion, this paper presents a comprehensive study on the utilization of zeolite catalysts for pinacol 

rearrangement. The study highlights the catalytic activity of zeolites in promoting this important organic 

transformation. The proposed reaction mechanisms provide mechanistic insights into the catalytic process. 

The findings contribute to the development of efficient and selective methodologies for the synthesis of 

carbonyl compounds using zeolite catalysts. 

 

Solid-Solid Catalysis by Inorganic Solid Acids: Pinacol Rearrangement over a Heteropoly 

Compound Consisting of Fine Particles: 

The paper titled "Solid-Solid Catalysis by Inorganic Solid Acids: Pinacol Rearrangement over a 

Heteropoly Compound Consisting of Fine Particles" published in the Bulletin of The Chemical Society of 

Japan explores the utilization of inorganic solid acids as solid-solid catalysts for the pinacol rearrangement 
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reaction. The study focuses on investigating the catalytic activity of a heteropoly compound composed of 

fine particles in promoting this important organic transformation [49]. 

The authors emphasize the significance of pinacol rearrangement as a valuable reaction for the synthesis 

of carbonyl compounds. They highlight the potential of inorganic solid acids as solid catalysts due to their 

strong acidity and stability, which can facilitate the rearrangement process. 

The study investigates the catalytic activity of a heteropoly compound consisting of fine particles in 

pinacol rearrangement reactions. The authors describe the experimental setup and optimization of reaction 

conditions, including the choice of catalyst loading, reaction temperature, and reaction time. They discuss 

the impact of these parameters on the conversion efficiency and selectivity of the rearrangement. 

Experimental results demonstrate the successful pinacol rearrangement using the heteropoly compound as 

a solid catalyst. The authors present data illustrating the conversion of pinacol into various carbonyl 

compounds, showcasing the catalytic activity of the fine particles. They discuss the influence of catalyst 

loading and reaction conditions on the reaction outcomes, providing insights into the factors governing 

the catalytic performance. 

Furthermore, the authors provide mechanistic insights into the pinacol rearrangement catalyzed by the 

heteropoly compound. They propose reaction mechanisms involving the protonation of the pinacol 

substrate by the acidic sites on the surface of the fine particles, leading to the formation of carbocation 

intermediates and subsequent rearrangement processes. The role of the solid-solid interaction and acidity 

of the catalyst in promoting the desired transformations is discussed. 

The authors also discuss the practical significance of solid-solid catalysis by inorganic solid acids for 

pinacol rearrangement. They highlight the advantages of using solid catalysts, including their stability, 

reusability, and the possibility of tailoring their properties for specific reactions. The potential applications 

of the heteropoly compound as a solid catalyst in the synthesis of various carbonyl compounds are 

emphasized. 

In conclusion, this paper presents a comprehensive study on the utilization of a heteropoly compound 

consisting of fine particles as a solid catalyst for pinacol rearrangement. The study highlights the catalytic 

activity of the fine particles in promoting this important organic transformation. The proposed reaction 

mechanisms provide mechanistic insights into the solid-solid catalysis. The findings contribute to the 

development of efficient and selective methodologies for the synthesis of carbonyl compounds using 

inorganic solid acids as solid catalysts. 

 

Pinacol Rearrangement in the Solid State: 

The paper titled "Pinacol Rearrangement in the Solid State" published in the Journal of The Chemical 

Society-Perkin Transactions 1 investigates the pinacol rearrangement reaction in the solid state. The study 

focuses on understanding the behavior of pinacol rearrangement when carried out under solid-state 

conditions, which provides unique insights into the reaction mechanism and kinetics [50]. 

The authors emphasize the importance of pinacol rearrangement as a significant reaction for the synthesis 

of carbonyl compounds. While pinacol rearrangement is traditionally studied in solution, investigating its 

behavior in the solid state offers new perspectives on reaction kinetics, molecular interactions, and the 

influence of confinement on reaction pathways. 

The study investigates the pinacol rearrangement in the solid state using various reactant systems. The 

authors describe the experimental setup and characterization techniques used to monitor the reaction 
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progress, including solid-state nuclear magnetic resonance (NMR) spectroscopy and X-ray diffraction. 

They discuss the influence of different factors, such as temperature and pressure, on the reaction outcomes. 

Experimental results demonstrate the occurrence of pinacol rearrangement in the solid state, leading to the 

formation of carbonyl compounds. The authors present data illustrating the solid-state NMR spectra and 

X-ray diffraction patterns of the reactant systems before and after the rearrangement. These results provide 

evidence for the transformation and offer insights into the reaction kinetics and molecular interactions in 

the solid state. 

Furthermore, the authors discuss the possible reaction mechanisms and pathways involved in pinacol 

rearrangement in the solid state. They propose the occurrence of solid-state molecular rearrangement 

through various mechanisms, such as proton transfer and intramolecular migration, depending on the 

specific reactant system. The influence of confinement effects and intermolecular interactions on the 

reaction kinetics and selectivity is also discussed. 

The authors highlight the significance of studying pinacol rearrangement in the solid state for 

understanding reaction mechanisms and exploring new reaction pathways. The findings contribute to 

expanding the knowledge of solid-state reactions and their applications in organic synthesis. 

In conclusion, this paper presents a comprehensive study on pinacol rearrangement in the solid state. The 

study highlights the occurrence of the rearrangement reaction under solid-state conditions and provides 

insights into the reaction mechanisms and kinetics. The use of solid-state NMR spectroscopy and X-ray 

diffraction techniques offers valuable tools for characterizing the reactant systems and monitoring the 

reaction progress. The findings contribute to the understanding of pinacol rearrangement in confined 

environments and its implications for organic synthesis. 

 

Pinacol-Type Rearrangement Catalyzed by Zr-Incorporated SBA-15: 

The paper titled "Pinacol-Type Rearrangement Catalyzed by Zr-Incorporated SBA-15" published in the 

Journal of Catalysis investigates the catalytic activity of Zr-incorporated SBA-15 in pinacol-type 

rearrangement reactions. The study focuses on exploring the potential of this heterogeneous catalyst for 

facilitating the rearrangement of pinacol substrates, providing insights into the reaction mechanism and 

catalytic performance [51]. 

The authors emphasize the significance of pinacol-type rearrangement reactions as valuable 

transformations for the synthesis of carbonyl compounds. They highlight the importance of developing 

efficient catalysts that can promote these rearrangements with high selectivity and activity. 

The study investigates the catalytic activity of Zr-incorporated SBA-15 in pinacol-type rearrangement 

reactions. The authors describe the synthesis of the catalyst and the experimental setup for evaluating its 

performance. They discuss the influence of various reaction parameters, including temperature, reactant 

concentration, and catalyst loading, on the rearrangement outcomes. 

Experimental results demonstrate the successful pinacol-type rearrangement using Zr-incorporated SBA-

15 as a catalyst. The authors present data illustrating the conversion of pinacol substrates into the 

corresponding carbonyl compounds, showcasing the catalytic activity of the Zr-incorporated SBA-15 

catalyst. They discuss the influence of different reaction conditions on the conversion efficiency and 

selectivity of the rearrangement. 

Furthermore, the authors provide mechanistic insights into the pinacol-type rearrangement catalyzed by 

Zr-incorporated SBA-15. They propose reaction mechanisms involving the activation of the pinacol 

substrate by the Lewis acid sites on the catalyst surface, leading to the formation of carbocation 
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intermediates and subsequent rearrangement processes. The role of the Zr species in promoting the desired 

transformations and stabilizing reaction intermediates is discussed. 

The authors also discuss the practical significance of Zr-incorporated SBA-15 as a heterogeneous catalyst 

for pinacol-type rearrangements. They highlight the advantages of this catalyst, including its stability, 

reusability, and potential for industrial applications. The potential of the catalyst for the synthesis of 

various carbonyl compounds and its compatibility with different pinacol substrates are emphasized. 

In conclusion, this paper presents a comprehensive study on the catalytic activity of Zr-incorporated SBA-

15 in pinacol-type rearrangement reactions. The study highlights the efficiency and selectivity of the 

catalyst in promoting these transformations. The proposed reaction mechanisms provide mechanistic 

insights into the catalytic process. The findings contribute to the development of efficient and sustainable 

methodologies for the synthesis of carbonyl compounds using heterogeneous catalysts. 

 

Facile and Efficient Pinacol-Pinacolone Rearrangement of Vicinal Diols using ZnCl2 Supported on 

Silica as a Recyclable Catalyst: 

The paper titled "A Facile and Efficient Pinacol-Pinacolone Rearrangement of Vicinal Diols using ZnCl2 

Supported on Silica as a Recyclable Catalyst" published in Applied Catalysis A: General explores the use 

of ZnCl2 supported on silica as a recyclable catalyst for the pinacol-pinacolone rearrangement of vicinal 

diols. The study focuses on developing a practical and efficient method for the rearrangement of diols, 

utilizing a heterogeneous catalyst that offers reusability and cost-effectiveness [52]. 

The authors highlight the significance of pinacol-pinacolone rearrangement as an important transformation 

for the synthesis of carbonyl compounds. They emphasize the need for catalysts that can facilitate the 

rearrangement reaction with high efficiency and selectivity. 

The study investigates the catalytic activity of ZnCl2 supported on silica in the pinacol-pinacolone 

rearrangement of vicinal diols. The authors describe the synthesis and characterization of the catalyst and 

the experimental setup for evaluating its performance. They discuss the influence of various reaction 

parameters, such as temperature, reactant concentration, and catalyst loading, on the rearrangement 

outcomes. 

Experimental results demonstrate the successful pinacol-pinacolone rearrangement using ZnCl2 supported 

on silica as a recyclable catalyst. The authors present data illustrating the conversion of vicinal diols into 

the corresponding carbonyl compounds, showcasing the catalytic activity of the supported ZnCl2 catalyst. 

They discuss the influence of different reaction conditions on the conversion efficiency and selectivity of 

the rearrangement. 

Furthermore, the authors highlight the reusability of the ZnCl2 supported on silica catalyst. They describe 

the regeneration process and demonstrate its effectiveness through multiple reaction cycles. The stability 

and recyclability of the catalyst contribute to its practical applicability and economic viability. 

The authors provide mechanistic insights into the pinacol-pinacolone rearrangement catalyzed by ZnCl2 

supported on silica. They propose reaction mechanisms involving the activation of the vicinal diol 

substrate by the Lewis acid sites on the catalyst surface, leading to the formation of carbocation 

intermediates and subsequent rearrangement processes. The role of the supported ZnCl2 catalyst in 

facilitating the desired transformations and stabilizing reaction intermediates is discussed. 

In conclusion, this paper presents a comprehensive study on the use of ZnCl2 supported on silica as a 

recyclable catalyst for the pinacol-pinacolone rearrangement of vicinal diols. The study highlights the 

efficiency and reusability of the catalyst, making it a practical option for the rearrangement reaction. The 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23044415 Volume 5, Issue 4, July-August 2023 49 

 

proposed reaction mechanisms provide mechanistic insights into the catalytic process. The findings 

contribute to the development of sustainable and cost-effective methodologies for the synthesis of 

carbonyl compounds using heterogeneous catalysts. 

 

Rapid and Efficient Pinacol Rearrangements Mediated by Protic Ionic Liquids Under Microwave 

Irradiation: 

The paper titled "Rapid and Efficient Pinacol Rearrangements Mediated by Protic Ionic Liquids Under 

Microwave Irradiation" published in Green Chemistry explores the utilization of protic ionic liquids (PILs) 

as efficient mediators for the rapid and environmentally friendly pinacol rearrangement reactions. The 

study focuses on harnessing the unique properties of PILs and microwave irradiation to facilitate the 

rearrangement process [53]. 

The authors emphasize the significance of pinacol rearrangement as a valuable reaction for the synthesis 

of carbonyl compounds. They highlight the need for greener and more efficient reaction conditions to 

enhance the sustainability of this transformation. 

The study investigates the use of protic ionic liquids as mediators for pinacol rearrangement reactions 

under microwave irradiation. The authors describe the synthesis of various protic ionic liquids and their 

characterization. They discuss the experimental setup and optimization of reaction conditions, including 

the choice of PIL, reaction temperature, and irradiation time. 

Experimental results demonstrate the successful pinacol rearrangement using protic ionic liquids as 

mediators under microwave irradiation. The authors present data illustrating the conversion of pinacol 

substrates into the corresponding carbonyl compounds, showcasing the efficiency and speed of the PIL-

mediated rearrangement. They discuss the influence of different reaction parameters on the reaction 

outcomes, such as the type and concentration of PIL, reaction time, and temperature. 

Furthermore, the authors highlight the advantages of using protic ionic liquids and microwave irradiation 

for pinacol rearrangement. They discuss the role of the PILs in facilitating the reaction by providing an 

appropriate medium for the rearrangement process. The use of microwave irradiation enhances the heating 

efficiency and accelerates the reaction, leading to shorter reaction times and increased yields. 

The authors also discuss the sustainability aspects of the PIL-mediated pinacol rearrangement. They 

emphasize the reduced environmental impact of this approach compared to traditional methods, as it 

eliminates the need for volatile organic solvents and reduces reaction times and energy consumption. 

In conclusion, this paper presents a study on the utilization of protic ionic liquids as mediators for rapid 

and efficient pinacol rearrangement reactions under microwave irradiation. The study highlights the 

effectiveness of this approach in promoting the rearrangement process. The findings contribute to the 

development of greener and more sustainable methodologies for the synthesis of carbonyl compounds 

using PILs and microwave irradiation. 

 

Diastereoselective Routes towards the Austrodorane Skeleton Based on Pinacol Rearrangement: 

Synthesis of (+)-Austrodoral and (+)-Austrodoric Acid: 

The paper titled "Diastereoselective Routes towards the Austrodorane Skeleton Based on Pinacol 

Rearrangement: Synthesis of (+)-Austrodoral and (+)-Austrodoric Acid" published in Tetrahedron 

explores diastereoselective strategies for synthesizing the austrodorane skeleton through pinacol 

rearrangement. The study focuses on the development of efficient synthetic routes to access (+)-

austrodoral and (+)-austrodoric acid, valuable natural products with potential biological activities [54]. 
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The authors highlight the significance of the austrodorane skeleton as a unique structural motif found in 

various natural products. They emphasize the importance of developing diastereoselective methodologies 

to access these compounds, enabling the synthesis of enantiopure molecules with specific biological 

properties. 

The study investigates diastereoselective routes towards the austrodorane skeleton through pinacol 

rearrangement reactions. The authors describe the synthetic strategies employed, including the synthesis 

of appropriate precursors and the optimization of reaction conditions. They discuss the influence of 

different factors, such as the choice of catalyst, temperature, and reaction time, on the diastereoselectivity 

of the rearrangement. 

Experimental results demonstrate the successful synthesis of (+)-austrodoral and (+)-austrodoric acid 

through diastereoselective pinacol rearrangement routes. The authors present data illustrating the 

transformation of the precursor compounds into the target molecules, showcasing the efficiency and 

selectivity of the synthetic methodologies. They discuss the impact of reaction conditions on the 

diastereomeric ratio and the control of stereoselectivity. 

Furthermore, the authors discuss the structural features and potential biological activities of (+)-

austrodoral and (+)-austrodoric acid. They highlight the importance of these compounds as natural 

products with promising pharmacological properties, motivating the development of efficient synthetic 

routes for their synthesis. 

The authors provide mechanistic insights into the diastereoselective pinacol rearrangement reactions 

leading to the austrodorane skeleton. They propose reaction mechanisms involving the formation of 

carbocation intermediates and subsequent rearrangement processes, which allow for the control of 

diastereoselectivity. The role of different reaction parameters and catalysts in influencing the 

stereoselectivity is discussed. 

In conclusion, this paper presents a study on diastereoselective routes towards the austrodorane skeleton 

based on pinacol rearrangement. The study highlights the successful synthesis of (+)-austrodoral and (+)-

austrodoric acid through efficient and selective methodologies. The findings contribute to the development 

of synthetic strategies for accessing valuable natural products with potential biological activities. 

 

A One-Pot Cross-Pinacol Coupling/Rearrangement Procedure 

The paper titled "A One-Pot Cross-Pinacol Coupling/Rearrangement Procedure" published in Helvetica 

Chimica Acta describes a novel one-pot methodology for the cross-pinacol coupling/rearrangement 

process. The study focuses on the development of a streamlined synthetic approach that combines two 

important reactions, cross-pinacol coupling and rearrangement, in a single step. 

The author emphasizes the significance of the pinacol coupling and rearrangement reactions as versatile 

transformations for the synthesis of complex organic compounds. They highlight the advantages of 

integrating these reactions into a one-pot procedure, offering improved efficiency and convenience in 

synthetic protocols. 

The study presents the development and optimization of a one-pot cross-pinacol coupling/rearrangement 

procedure. The author describes the reaction conditions, including the choice of catalysts, solvents, and 

reaction parameters. They discuss the application of this methodology to various substrates and highlight 

its synthetic versatility. 

Experimental results demonstrate the successful implementation of the one-pot cross-pinacol 

coupling/rearrangement procedure. The author presents data illustrating the conversion of pinacol 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR23044415 Volume 5, Issue 4, July-August 2023 51 

 

substrates into the desired products, showcasing the efficiency and effectiveness of the methodology. They 

discuss the scope and limitations of the reaction, including the substrate compatibility and the influence 

of different reaction conditions on the product formation. 

Furthermore, the author discusses the mechanistic aspects of the cross-pinacol coupling and rearrangement 

reactions involved in the one-pot procedure. They propose reaction mechanisms involving the formation 

of intermediate species and subsequent rearrangement processes, leading to the desired products. The role 

of the catalysts and solvents in facilitating the reaction sequence is also discussed. 

In conclusion, this paper presents a novel one-pot cross-pinacol coupling/rearrangement procedure. The 

study highlights the successful integration of two important transformations into a single synthetic step. 

The findings contribute to the development of streamlined and efficient methodologies for the synthesis 

of complex organic compounds. The proposed reaction mechanisms provide insights into the reaction 

pathways, facilitating further exploration and optimization of this one-pot procedure. 

 

Conclusion: 

The Pinacol rearrangement reaction is a significant organic transformation that plays a crucial role in 

synthesizing various compounds. This reaction involves the rearrangement of a pinacol-type diol to form 

a carbonyl compound, resulting in the formation of valuable functional groups such as ketones and 

aldehydes. By employing different catalysts and reaction conditions, chemists can selectively control the 

outcome of the Pinacol rearrangement, allowing for the creation of diverse chemical structures. The 

versatility and utility of this reaction make it an indispensable tool in organic synthesis, enabling the 

construction of complex molecules with high efficiency and atom economy. Continued research and 

exploration of the Pinacol rearrangement reaction hold immense potential for the development of new 

synthetic methodologies and the discovery of novel compounds with various applications in medicine, 

materials science, and other fields. In this article most of the significant progress in last 30 years were 

summarized which will be benefeicial for new researchers interested in Pinacole Rearrangement reaction.  
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