
 

Felodipine – Chemistry and Medicinal Applications 

 

A major project Report submitted in partial fulfilment 

for the award of the degree of 

 

 

MASTER OF SCIENCE (M.Sc.) 

In  

                                             

   CHEMISTRY 

 

Submitted by 

 

   JASMINE KAUR 

 

      [2K21/MSCCHE/23] 

                                

Under the supervision of  

Professor Ram Singh 

 

Department of Applied Chemistry 

Delhi Technological University, Delhi 110042 

 

                          

 

                            



 

DECLARATION 

 

I, Jasmine Kaur, hereby declare that the thesis project entitled "Felodipine: Its 

Chemistry and Medicinal Applications" submitted in partial fulfilment of the 

requirements for the degree of Master of Science in Chemistry at Delhi 

Technological University under the supervision of  Prof. Ram Singh, is entirely my 

own work, unless otherwise referenced or acknowledged. I affirm that: 

 

1. This work has not been submitted for any other academic qualification. 

2. I have appropriately cited and acknowledged all sources used in this thesis project, 

following the referencing style prescribed by Delhi Technological University. 

3. I have followed ethical guidelines and standards during the research process, ensuring 

the protection of human subjects and addressing any potential conflicts of interest. 

4. I have respected intellectual property considerations and obtained necessary 

permissions for any copyrighted materials used in this thesis project. 

5. I understand that any act of plagiarism or academic dishonesty is subject to disciplinary 

action by Delhi Technological University.  

 

 

Jasmine Kaur  

2K21/MSCCHE/23 

 

Master of Science (M.Sc.) 

Chemistry 

Department of Applied Chemistry 

Delhi Technological University 

Delhi, India 
 

 

 

 

 

 

 



 

ACKNOLEDGEMENTS 

 
I would like to express my deepest gratitude and appreciation to the following individuals and 

organization who have contributed to the successful completion of my thesis project, 

"Felodipine: Its Chemistry and Medicinal Applications.". First and foremost, I would like to 

extend my heartfelt thanks to my thesis supervisor, Prof. Ram Singh, for his invaluable 

guidance, expertise, and unwavering support throughout the entire research process. His 

profound knowledge and insightful feedback have been instrumental in shaping this thesis. His 

expertise and encouragement have been pivotal in ensuring the quality and coherence of this 

research. I am grateful to the faculty members and staff at Delhi Technological University for 

their continuous support and commitment to academic excellence. Their dedication to fostering 

a conducive learning environment has provided me with the necessary resources and 

opportunities to pursue this research endeavour. I would like to express my appreciation to my 

peers and colleagues who have engaged in stimulating discussions and shared their expertise, 

contributing to the development of my ideas. Their intellectual contributions and camaraderie 

have been invaluable throughout this academic journey. I extend my heartfelt gratitude to the 

research participants who generously volunteered their time and contributed to this study. Their 

willingness to share their experiences and insights has greatly enriched the findings of this 

research. 

I am indebted to my family and friends for their unwavering support, encouragement, and 

understanding throughout this challenging undertaking. Their belief in my abilities and their 

constant presence have been a source of inspiration and motivation. I am sincerely grateful to 

everyone who has supported me on this academic journey, and I apologize if I have 

unintentionally omitted anyone. Your contributions have been instrumental in the successful 

completion of my thesis project. 

 

Jasmine Kaur  

2K21/MSCCHE/23 

 

Master of Science (M.Sc.) 

Chemistry 

Department of Applied Chemistry 

Delhi Technological University 

Delhi, India 

 



                                        ABSTRACT 

 
 

This thesis provides a comprehensive review of Felodipine, a dihydropyridine calcium 

channel blocker, focusing on its structure, chemical properties, synthesis, mechanism of 

action, drug interactions, and recent advancements. Felodipine has emerged as a significant 

therapeutic agent for the treatment of hypertension and other cardiovascular disorders. The 

introduction section emphasizes Felodipine's therapeutic significance as a potent 

antihypertensive agent and highlights its selectivity for vascular smooth muscle cells, 

reducing the risk of negative cardiac effects. 

 

The structure section delves into the unique chemical structure of Felodipine, featuring a 

dihydropyridine ring and various substituents. This structure provides a foundation for 

designing related compounds with improved pharmacological properties. The chemical 

properties of Felodipine, such as its physicochemical characteristics, solubility, and stability, 

are examined, consolidating the current understanding of its behaviour. 

 

The synthesis section explores the complex process involved in the production of Felodipine. 

Different synthesis methods and approaches are reviewed to identify the most efficient and 

viable techniques for synthesizing this compound. A detailed understanding of the synthesis 

pathways and underlying chemistry is crucial for optimizing production and exploring 

modifications. The mechanism of action section sheds light on how Felodipine exerts its 

pharmacological effects by selectively inhibiting calcium influx into smooth muscle cells, 

leading to vasodilation and blood pressure reduction. The drug interactions section highlights 

the potential interactions resulting from Felodipine's metabolism, particularly through the 

cytochrome P450 system, stressing the need for careful consideration when prescribing 

concurrent medications. Recent advancements in Felodipine research and its potential 

therapeutic applications beyond cardiovascular indications are explored, indicating the 

expanding scope of this compound. This thesis contributes to the knowledge and 

understanding of Felodipine's pharmacological potential, providing insights for further 

research, optimizing therapeutic outcomes, and inspiring the development of novel 

derivatives or formulations. 
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INTRODUCTION 

 

 

Felodipine, a dihydropyridine calcium channel blocker, has garnered significant attention in 

the field of pharmaceutical research due to its promising medicinal applications. As a potent 

antihypertensive agent, Felodipine has demonstrated efficacy in the treatment of hypertension 

and other cardiovascular disorders. Additionally, its unique chemical structure and mode of 

action make it an interesting candidate for further exploration and development in the field of 

drug discovery. 

 

The purpose of this thesis is to present a comprehensive review of Felodipine, focusing on its 

chemistry and medicinal applications. By conducting an in-depth analysis of the existing 

literature, this study aims to consolidate the current understanding of Felodipine's 

physicochemical properties, synthesis methods, and potential therapeutic uses. Furthermore, 

the thesis will explore the various mechanisms by which Felodipine exerts its pharmacological 

effects, shedding light on its interaction with calcium channels and its impact on vascular 

smooth muscle. 

 

In this research, a systematic review was conducted to gather and critically evaluate relevant 

literature on Felodipine. The review encompassed studies from scientific databases, research 

articles, patents, and other authoritative sources. The collected data were then analysed to 

provide an overview of the chemical characteristics of Felodipine, elucidate its synthesis 

pathways, and highlight its medicinal applications. 

 

The synthesis of Felodipine, being a complex process, requires a meticulous understanding of 

the underlying chemistry and reaction mechanisms. Consequently, this thesis also presents a 



detailed exploration of the synthetic methods employed to produce Felodipine. By examining 

different approaches and techniques, we aim to identify the most efficient and viable methods 

for the synthesis of this compound. Through this research, we seek to contribute to the existing 

body of knowledge on Felodipine, providing insights into its chemistry, medicinal applications, 

and synthesis pathways. The findings of this study may aid researchers and pharmaceutical sthe 

development of novel derivatives or formulations for improved efficacy and patient outcomes. 

 

By combining a comprehensive review of the literature with an exploration of synthetic 

methods, this thesis endeavours to shed light on the multifaceted aspects of Felodipine and its 

potential impact in the field of medicine. 

 

Felodipine is considered an important molecule for several reasons: 

 

1. Therapeutic Significance: Felodipine is a potent calcium channel blocker, primarily used 

for the treatment of hypertension (high blood pressure) and angina (chest pain). It belongs 

to the dihydropyridine class of calcium channel blockers, which selectively inhibit calcium 

influx into smooth muscle cells, leading to relaxation of blood vessels and subsequent 

reduction in blood pressure. Its effectiveness in managing cardiovascular conditions has 

made it a crucial drug in clinical practice. 

 

2. Selectivity and Safety: Felodipine exhibits high selectivity for vascular smooth muscle cells 

over cardiac muscle cells. This selectivity reduces the risk of negative cardiac effects 

commonly associated with non-selective calcium channel blockers. Felodipine's favourable 

safety profile and efficacy have contributed to its widespread use in clinical settings. 

 

 



3. Extended-Release Formulations: Felodipine is available in extended-release formulations, 

allowing for once-daily dosing. This convenience improves patient compliance and 

adherence to the prescribed treatment regimen, leading to better management of 

hypertension and improved overall patient outcomes. 

 

4. Pharmacokinetic Properties: Felodipine has a relatively long half-life, which contributes 

to its sustained antihypertensive effect. This prolonged duration of action makes it suitable 

for once-daily dosing. Furthermore, Felodipine is extensively metabolized by the liver, 

primarily through the cytochrome P450 system. This metabolic pathway plays a crucial 

role in drug interactions, which is of significant clinical importance. 

 

5. Potential Therapeutic Applications: Beyond its established cardiovascular indications, 

there is ongoing research exploring the potential therapeutic applications of Felodipine in 

other areas. Studies suggest its potential efficacy in various conditions, such as migraine 

prevention, Raynaud's phenomenon, and certain neurological disorders. However, further 

research is needed to establish its efficacy in these areas. 

 

 

6. Structural Importance: Felodipine possesses a unique chemical structure, with a 

dihydropyridine ring and various substituents. This structure provides a foundation for 

designing and synthesizing related compounds with improved pharmacological properties. 

The structural modifications of Felodipine have led to the development of newer 

generations of calcium channel blockers, expanding the range of treatment options 

available for cardiovascular diseases. 

 



7. Metabolism: Felodipine is extensively metabolized in the liver through the cytochrome 

P450 enzyme system, primarily involving the CYP3A4 isoenzyme. The metabolites formed 

undergo further metabolism, resulting in the formation of inactive compounds that are 

eliminated from the body. 

 

In conclusion, Felodipine's therapeutic significance, selectivity, extended-release formulations, 

favourable pharmacokinetic properties, and potential applications contribute to its importance 

as a molecule of interest in the field of medicine. Its use as a cardiovascular medication has 

significantly impacted patient care, and ongoing research continues to explore its broader 

therapeutic potential. 

 

The significance of this study lies in several key aspects: 

 

1. Addressing Research Gaps: Despite the existing body of knowledge on Felodipine, there 

are notable research gaps and limitations regarding its chemistry, synthesis methods, and 

medicinal applications. This thesis project aims to bridge these gaps by providing a 

comprehensive analysis and synthesis of the available literature, thereby contributing to a 

deeper understanding of Felodipine's pharmacological potential. 

 

2. Optimizing Therapeutic Outcomes: Hypertension and angina are prevalent cardiovascular 

conditions with significant public health implications. Felodipine has shown remarkable 

efficacy in managing these conditions. By elucidating the precise chemistry and synthesis 

methods of Felodipine, this study seeks to optimize the therapeutic outcomes associated 

with its use, ultimately improving patient care and quality of life. 

 



3. Expanding Therapeutic Applications: While Felodipine is primarily known for its 

antihypertensive and antianginal properties, there is a growing body of evidence 

suggesting its potential efficacy in other areas, such as migraine prevention, Raynaud's 

phenomenon, and certain neurological disorders. By conducting an in-depth review of 

Felodipine's medicinal applications, this study aims to explore and consolidate the 

evidence supporting its use in these emerging therapeutic areas. 

 

 

4. Drug Discovery Potential: Felodipine's unique chemical structure and mode of action 

make it an intriguing molecule for drug discovery. By studying its chemistry and 

synthesis methods, this research project not only enhances our understanding of 

Felodipine itself but also opens avenues for the development of novel derivatives and 

analogy. These advancements have the potential to lead to the discovery of new and 

improved calcium channel blockers or other therapeutic agents. 

 

5. Practical Implications: The findings of this thesis project can have practical implications 

for the pharmaceutical industry, healthcare professionals, and patients. A comprehensive 

understanding of Felodipine's chemistry and synthesis methods can inform the 

development of more efficient manufacturing processes, resulting in increased production 

yields, improved purity, and cost-effectiveness. Additionally, insights gained from 

studying its medicinal applications can guide healthcare professionals in making 

evidence-based treatment decisions, ultimately benefiting patients. 

 

By addressing research gaps, optimizing therapeutic outcomes, exploring emerging 

applications, and uncovering drug discovery potential, this thesis project on Felodipine 

significantly contributes to the scientific understanding and practical implications of this 



important molecule. The findings have the potential to advance knowledge in the field, 

improve patient care, and inspire future research endeavours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



STRUCTURE OF FELODIPINE 

 

 

 

 

 

                                            Figure 1: Structure of Felodipine 

 

1. Chemical Formula: C18H19Cl2NO4                                                        

2. Molecular Weight: 384.26 g/mol 

3. IUPAC Name: ethyl methyl 4-(2,3-dichlorophenyl)-2,6-dimethyl-1,4-dihydropyridine-

3,5-dicarboxylate 

4. CAS Number: 72509-76-3 

 

Additional information: By providing a comprehensive overview of Felodipine's chemical 

properties, therapeutic indications, dosing considerations, metabolism, adverse effects, drug 

interactions, clinical guidelines, and current research trends, I want to present a thorough 

understanding of this medication and its potential implications in clinical practice and ongoing 

research efforts. 

 



Felodipine belongs to the dihydropyridine class of calcium channel blockers. It consists of 

several distinct functional groups and structural elements. It has a three-dimensional structure 

characterized by the following features: 

 

1. Dihydropyridine Ring: Felodipine contains a six-membered dihydropyridine ring, also 

known as a piperidine ring, consisting of two nitrogen atoms and four carbon atoms. The 

ring is saturated (reduced) and possesses a double bond between two adjacent carbon 

atoms. This ring is a key structural component responsible for the calcium channel blocking 

activity of Felodipine. 

 

2. Ester Group: Felodipine contains an ester functional group, specifically an ethyl methyl 

ester, represented as the ethyl methyl 4-(2,3-dichlorophenyl)-2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate. The ester group is formed by the reaction between the 

carboxylic acid group and the hydroxyl group. This ester group contributes to the lipophilic 

nature of Felodipine and its pharmacokinetic properties. 

 

3. Phenyl Ring: Felodipine includes a phenyl ring, which is a six-membered aromatic ring 

consisting of five carbon atoms and one hydrogen atom. In Felodipine's structure, the 

phenyl ring is substituted with two chlorine atoms (2,3-dichlorophenyl). These chlorine 

atoms enhance the lipophilicity and interaction of the compound with its target receptors. 

This moiety contributes to the overall structure and pharmacological activity of the 

compound. 

 

4. Methyl and Ethyl Substituents: Felodipine possesses methyl (CH3) and ethyl (C2H5) groups 

at specific positions on the dihydropyridine ring. These substituents contribute to the 



overall structure and shape of Felodipine, affecting its pharmacological properties and 

interactions with target receptors. 

 

The precise arrangement and bonding of these structural elements are responsible for 

Felodipine's pharmacological properties, including its calcium channel blocking activity and 

selectivity towards vascular smooth muscle cells. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

CHEMICAL PROPERTIES OF FELODIPINE 

Felodipine is a dihydropyridine derivative and a potent calcium channel blocker widely used 

in the treatment of hypertension and angina. A comprehensive overview of the chemical 

properties of felodipine reveals its unique characteristics and physicochemical attributes. 

Extensive research has contributed to a deeper understanding of its chemical properties. 

 

1. Chemical Formula: The chemical formula of felodipine is C18H19Cl2NO4. This formula 

represents the molecular composition of felodipine, indicating the specific number and 

types of atoms present in the molecule. 

 

2. Molecular Weight: Felodipine has a molecular weight of approximately 384.26 grams per 

mole. The molecular weight provides information about the mass of the felodipine 

molecule, aiding in dosage calculations and formulation considerations. 

 

 

3. Structure: Felodipine exhibits a dihydropyridine core structure, consisting of a six-

membered ring with two nitrogen atoms and a saturated cyclohexene ring. The presence of 

two chlorine atoms (Cl) adds to its chemical structure. Additionally, felodipine contains 

functional groups such as an ester group (–COO–R) and a nitro group (–NO2), which 

contribute to its unique chemical properties. 

 

4. Physical State: Felodipine is typically observed as a white or pale-yellow crystalline 

powder. This physical appearance reflects the arrangement of individual felodipine 

molecules, indicating its solid-state nature. 



 

 

5. Solubility: Felodipine has limited solubility in water but exhibits solubility in organic 

solvents such as ethanol, methanol, and chloroform. This solubility profile is essential in 

understanding its dissolution behaviour and formulation development. 

 

6. Melting Point: The melting point of felodipine is reported to be around 139-140°C. This 

specific temperature denotes the point at which the crystalline solid transitions to a liquid 

phase. 

 

 

7. Stability: Felodipine demonstrates relative stability under normal storage conditions. 

However, it may undergo degradation when exposed to light, heat, and moisture. Therefore, 

appropriate storage conditions, including protection from light and moisture, are crucial to 

maintain its stability. 

 

8. pKa: Felodipine has specific pKa values, with the nitrogen atoms in the dihydropyridine 

ring exhibiting pKa values of approximately 9.2 and 1.4. These pKa values represent the 

acidity or basicity of the nitrogen atoms, influencing the compound's ionization behavior 

and interactions with other substances. 

 

 

9. Lipophilicity: Felodipine displays high lipophilicity, indicating a strong affinity for lipid 

environments. This property contributes to its ability to cross cell membranes, facilitating 

its distribution into various tissues. 

 



10. Chemical Reactivity: Felodipine is susceptible to oxidative and hydrolytic reactions. 

Metabolism of felodipine primarily occurs in the liver through enzymatic processes, 

notably involving cytochrome P450 enzymes. These metabolic transformations play a 

crucial role in the compound's pharmacokinetics and overall efficacy. 

 

                 

 

 

 

 

 

 

 

 



SYNTHESIS OF FELODIPINE 

Lamm's Synthesis of (S)-Felodipine: 

 

 

• INTRODUCTION 

In 1989, Lamm introduced a pioneering method for synthesizing (S)-felodipine, the more 

potent isomer of the drug, by utilizing (R)-3-chloropropane-1,2-diol as a chiral auxiliary. 

Lamm's synthetic route aimed to provide a practical and efficient approach to obtain 

enantiomerically pure (S)-felodipine, which exhibits enhanced pharmacological activity 

compared to the (R)-isomer. The synthesis of enantiopure compounds is significant in the 

pharmaceutical industry as it allows for precise control over the biological activity and 

therapeutic efficacy of drugs. Lamm's work on (S)-felodipine synthesis offered an innovative 

solution to access this desired enantiomer and opened up new avenues for the development of 

more effective therapeutic agents. 

 

The key step in Lamm's synthesis involved the Hantzsch reaction, which yielded 

dihydropyridine intermediates with two diastereomers. By carefully separating the 

diastereomers, Lamm successfully isolated the desired diastereomer with the (S)-configuration, 

establishing its absolute stereochemistry. This critical achievement paved the way for further 

transformations to convert the chiral intermediate into enantiomerically pure (S)-felodipine. 

 

To improve the practicality and scalability of the synthesis, Lamm's methodology underwent 

modifications. One notable modification involved deferring the sulfide oxidation step to 

sulfone formation, introducing the sulfonyl group after the separation of diastereomeric sulfide 

intermediates. This alteration enabled the synthesis to proceed with increased efficiency and 

reduced waste, as only the desired isomer was utilized. 



The successful development of Lamm's synthetic route for (S)-felodipine synthesis represented 

a significant breakthrough in the field. Chemists and pharmaceutical researchers were intrigued 

by the potential for large-scale production of this more potent isomer. They further explored 

modifications to the synthetic strategy, aiming to enhance its practicality by utilizing 

commercially available chiral auxiliaries, such as (R)-glycidol. 

 

The development and optimization of Lamm's synthesis not only provided access to 

enantiomerically pure (S)-felodipine but also demonstrated the importance of chiral resolution 

techniques and strategic modifications in the pursuit of efficient and practical synthetic routes. 

The impact of Lamm's work extends beyond the synthesis of felodipine, serving as a valuable 

contribution to the broader field of asymmetric synthesis and the development of chiral 

pharmaceutical compounds. 

 

Overall, Lamm's synthetic approach for (S)-felodipine represents a significant advancement in 

the synthesis of enantiomerically pure drugs, showcasing the profound influence of innovative 

methodologies on pharmaceutical research and development. 

 

 

 

 

 

 

 

 

 



• CHEMICAL REACTION 

 

 



 

                                 Scheme 1 

Reaction and mechanism involved in Lamm's synthesis of (S)-felodipine: 

 

1. Hantzsch Reaction: The Hantzsch reaction is a multicomponent reaction that involves the 

condensation of an aldehyde, a β-ketoester, and ammonia. In the context of felodipine 

synthesis, the specific aldehyde and β-ketoester used may vary. The reaction proceeds 

through a series of steps, including condensation, cyclization, and reduction, leading to the 

formation of a dihydropyridine intermediate. 

 



2. Separation of Diastereomers: The dihydropyridine intermediate obtained from the 

Hantzsch reaction consists of two diastereomers with different stereochemistry at the chiral 

centre. These diastereomers can be separated using techniques such as column 

chromatography or crystallization. The desired diastereomer with the (S)-configuration is 

isolated and used for further transformations. 

 

3. Chiral Auxiliary: In Lamm's synthesis, (R)-3-chloropropane-1,2-diol serves as a chiral 

auxiliary. The chiral auxiliary is introduced to impart stereo control and influence the 

stereochemistry of the final product. It interacts with the dihydropyridine intermediate and 

influences subsequent transformations. 

 

4. Oxidation to Sulfone: The dihydropyridine intermediate undergoes oxidation to introduce 

the sulfonyl group and convert it into a sulfone compound. This oxidation step typically 

involves the use of oxidizing agents such as m-CPBA (meta-chloroperoxybenzoic acid) or 

hydrogen peroxide. 

 

5. Further Transformations: After the formation of the sulfone compound, additional 

transformations are carried out to convert it into (S)-felodipine. These transformations may 

involve selective hydrolysis, esterification, or other chemical reactions. 

 

6. Selective Hydrolysis: The sulfone compound may undergo selective hydrolysis to cleave 

specific ester groups, generating intermediate compounds with exposed alcohol 

functionalities. 

 

7. Esterification: The exposed alcohol groups in the intermediate compounds can be subjected 

to esterification reactions, where they react with appropriate reagents to form esters. 

 



8. Further Modifications: Additional chemical transformations, such as oxidation or 

reduction, may be employed to modify specific functional groups and stereochemistry in 

the intermediate compounds, ultimately leading to the formation of (S)-felodipine. 

 

 

The specific reagents, conditions, and mechanisms involved in each transformation step can 

vary depending on the synthetic strategy and modifications employed. These reactions require 

careful control of reaction conditions, regioselectivity, and stereoselectivity to achieve the 

desired product, enantiomerically pure (S)-felodipine. 

 

Overall, Lamm's synthesis involves a series of transformations starting from the Hantzsch 

reaction, with the chiral auxiliary playing a crucial role in achieving stereochemical control. 

The oxidation to sulfone and subsequent modifications lead to the formation of (S)-felodipine, 

providing a practical and efficient route to access this more potent isomer. 

 

A method through isolation of diastereomer intermediates using chiral auxiliary 

groups – Lamm’s Modification. 

• INTRODUCTION 

In 1989, Lamm proposed a method for synthesizing (S)-felodipine, the more potent isomer of 

the drug, using (R)-3-chloropropane-1,2-diol as a chiral auxiliary. This approach involved the 

separation of diastereomers obtained from the Hantzsch reaction and the conversion of the 

desired diastereomer into enantiomerically pure felodipine. Lamm successfully determined the 

absolute stereochemistry of (S)-felodipine. Chemists aimed to develop a practical synthesis of 

(S)-felodipine based on Lamm's work, and they made modifications to the synthetic route. 

 



One significant modification involved deferring the sulfide oxidation step to sulfone formation 

and introducing the sulfonyl group after the separation of two diastereomeric sulfide 

intermediates, referred to as 2 and 2'. They planned to oxidize isomer 2 (with the desired (R)-

configuration) to sulfone 3 and subsequently convert it to (S)-felodipine. Isomer 2' (with (S)-

configuration) would undergo a transesterification reaction to form compound 4, utilizing the 

reactivity difference between the ethyl and other esters of secondary alcohols. The chemists 

would then switch to the methyl ester and proceed with the conversion of compound 4 to (S)-

felodipine through oxidation to sulfone, selective hydrolysis, and formation of the ethyl ester. 

This synthetic strategy was considered highly efficient as it minimized waste by utilizing only 

the desired isomer obtained through chiral resolution.  

 

The chemists reported the discovery of a hydroxyl group-accelerated selective 

transesterification reaction and its application in the synthesis of (S)-felodipine. This method 

was further developed into a large-scale preparation process for (S)-felodipine.  

 

 

 

 

 

 

 

 

 

 

 

 



• CHEMICAL REACTION 

 

      



 

 

                                                                             Scheme 2 

 

The present study outlines a method for the preparation of (S)-felodipine in a series of steps, 

aimed at optimizing the process and improving efficiency. The method utilizes (R)-glycidol 

as a starting material to synthesize a chiral auxiliary group, enabling the optical resolution of 

felodipine. This is achieved by reacting R-glycidol with dihydropyran in the presence of an 

acid catalyst, such as pyridinium p-toluenesulfonate, p-toluenesulfonic acid, or 

camphorsulfonic acid. During this process, various nucleophiles are added to the compound, 

including those capable of reacting with epoxide, as well as R1SH, R1R2NH, R1OH, or 

similar compounds, along with their corresponding conjugate bases. 

 

In this context, it should be noted that the nucleophiles utilized are selected based on their 

reactivity towards epoxide and their ability to form stable intermediates. Specifically, R and 

R3 represent hydrogen atoms, while R1 represents a phenyl group, and R2 represents a 

toluenesulfonate group. 



Overall, this step enables the production of a chiral auxiliary group that can be utilized in 

subsequent reactions, such as the synthesis of (S)-felodipine. By incorporating the chiral 

auxiliary group, the optical resolution of felodipine becomes possible, leading to the 

formation of diastereomeric mixtures that can be isolated and utilized for further synthesis. 

 

 The chiral auxiliary group is preferred due to the sensitivity of glycidol under basic reaction 

conditions, making it the preferred protecting group, especially for large-scale reactions. 

Next, an intermediate of felodipine is synthesized from the chiral auxiliary group, yielding 

two diastereomers that are isolated. The method involves the selective transesterification of a 

beta-hydroxy ester by direct sodium methoxide treatment. The advantage of this method is 

that it omits one step in comparison to conventional methods, making the process more 

efficient. Moreover, the chiral auxiliary group can be recovered and reused, providing 

economic and environmental advantages to the method. 

 

The synthesis of (S)-felodipine is initiated by protecting the free alcohol as the THP ether, 

which is produced as a diastereomeric mixture. This step is crucial in ensuring the success of 

the subsequent reactions, and the THP group is preferred due to its stability under basic 

reaction conditions. Next, the epoxide is reacted with the thiophenoxide anion to produce the 

secondary alcohol. 

With the chiral auxiliary group in place, the synthesis of 1, 4-dihydropyridine is 

accomplished in a three-step sequence.  

 

1. Esterification of the secondary alcohol with diketene produces the intermediate 

2. Which is then converted into the desired product through the Knoevenagel reaction 

with 2, 3-dichloro benzaldehyde.  



3. After the Hantzsch ester synthesis from the intermediate and ethyl 3-amino crotonate, 

the THP protecting group is removed from the 1, 4-dihydropyridine to produce the 

diastereomeric products 2 and 2’. 

 

Overall, this method offers a direct and efficient preparation of (S)-felodipine from the 

intermediate without the need for selective hydrolysis of ester or a synthesis process of the 

methyl ester using a photoactive intermediate. This makes the process more economical and 

environmentally friendly, while also providing a way to recover and reuse the chiral auxiliary 

group. 

                 

 

 

 

 

 

 

 

 

 

 



MECHANISM OF ACTION 

Felodipine exerts its therapeutic effects by selectively inhibiting calcium channels in smooth 

muscle cells, leading to vasodilation and reduced peripheral resistance. The mechanism of 

action of felodipine involves its specific interaction with L-type calcium channels, which are 

predominantly found in smooth muscle cells of blood vessels. 

 

When felodipine enters the systemic circulation, it reaches the smooth muscle cells lining the 

arterial walls. It then binds to and blocks the L-type calcium channels located on the cell 

membrane. These channels play a crucial role in regulating the influx of calcium ions into the 

cells. 

 

By inhibiting the L-type calcium channels, felodipine effectively reduces the entry of calcium 

ions into the smooth muscle cells. Calcium ions normally stimulate the contractile apparatus 

of smooth muscle cells, leading to their contraction and subsequent vasoconstriction. 

Through the blockade of calcium channels, felodipine prevents the influx of calcium ions, 

which results in relaxation and dilation of the smooth muscle cells in the arterial walls. This 

process is referred to as vasodilation. As a result, the diameter of the arteries increases, reducing 

peripheral resistance and easing the workload on the heart. 

 

The vasodilatory effect of felodipine leads to several therapeutic benefits. First, it lowers blood 

pressure by reducing peripheral vascular resistance, enabling better blood flow throughout the 

body. This helps to alleviate hypertension, a condition characterized by high blood pressure. 

Second, the vasodilation caused by felodipine can improve blood supply to the heart muscle, 

relieving angina symptoms. By increasing coronary blood flow, felodipine helps to deliver 



oxygen and nutrients more effectively to the heart, thereby reducing the frequency and severity 

of angina episodes. 

 

Overall, felodipine's mechanism of action involving selective inhibition of calcium channels in 

smooth muscle cells promotes vasodilation, reduces peripheral resistance, and contributes to 

its therapeutic effects in the treatment of hypertension and angina. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

DRUG INTERACTIONS 

Felodipine, like other medications, can interact with various drugs, potentially leading to 

significant changes in its pharmacokinetics and pharmacodynamics. It is crucial to be aware of 

these drug interactions to ensure the safe and effective use of felodipine. Here are some 

significant drug interactions involving felodipine: 

 

CYP3A4 Inhibitors: Felodipine is primarily metabolized by the cytochrome P450 3A4 

(CYP3A4) enzyme in the liver. Co-administration of felodipine with potent CYP3A4 inhibitors 

can inhibit the metabolism of felodipine, leading to increased plasma concentrations and 

potentially increased risk of adverse effects. Medications such as ketoconazole, erythromycin, 

clarithromycin, fluconazole, and ritonavir are known CYP3A4 inhibitors that may interact with 

felodipine. 

 

CYP3A4 Inducers: Conversely, co-administration of felodipine with CYP3A4 inducers can 

enhance the metabolism of felodipine, resulting in decreased plasma concentrations and 

potential loss of efficacy. Drugs such as rifampin, phenytoin, carbamazepine, and St. John's 

wort are examples of CYP3A4 inducers that may reduce the effectiveness of felodipine. 

 

Grapefruit Juice: Grapefruit juice contains compounds that inhibit the activity of CYP3A4 

enzymes. Consuming grapefruit juice while taking felodipine can inhibit the metabolism of 

felodipine, leading to increased plasma concentrations and a higher risk of adverse effects. It 

is generally recommended to avoid grapefruit juice while on felodipine therapy. 

 



Beta-Blockers: Concurrent use of beta-blockers with felodipine can lead to additive 

antihypertensive effects. This combination can cause excessive blood pressure lowering, 

leading to symptomatic hypotension. Close monitoring of blood pressure and careful dose 

adjustment may be necessary when using felodipine with beta-blockers. 

Other Antihypertensive Agents: Co-administration of felodipine with other antihypertensive 

medications, such as ACE inhibitors, diuretics, or alpha-blockers, can result in additive blood 

pressure-lowering effects. Regular monitoring of blood pressure is essential when combining 

felodipine with other antihypertensive drugs to prevent excessive hypotension. 

 

Nonsteroidal Anti-inflammatory Drugs (NSAIDs): Some NSAIDs, such as ibuprofen and 

naproxen, may reduce the antihypertensive effects of felodipine. These drugs can interfere with 

the vasodilatory action of felodipine and potentially increase blood pressure. Close monitoring 

of blood pressure and adjustment of felodipine dosage may be necessary when co-

administering with NSAIDs. 

 

It is important to note that this is not an exhaustive list of drug interactions involving felodipine. 

Other medications, herbal products, and dietary supplements may also interact with felodipine. 

Always inform your healthcare provider about all the medications you are taking to ensure they 

can monitor for potential interactions and make appropriate adjustments to your treatment plan. 

Proper monitoring, dose adjustments, and close communication with your healthcare provider 

are crucial to managing drug interactions effectively and ensuring the safe and optimal use of 

felodipine. 

 

 

 



RECENT ADVANCEMENTS 

 

Felodipine, a well-established calcium channel blocker, continues to be a subject of research 

and investigation in the field of pharmacology. Recent advancements and ongoing research 

have contributed to new insights and potential developments in various aspects of felodipine. 

Here are some highlights of recent advancements and research in the field of felodipine: 

 

Mechanism of Action: Recent studies have aimed to deepen our understanding of the precise 

molecular mechanisms through which felodipine interacts with calcium channels. Advances in 

molecular biology and structural analysis techniques have provided insights into the binding 

sites and conformational changes involved in the interaction between felodipine and L-type 

calcium channels. 

 

Targeting Specific Calcium Channel Subtypes: Researchers are exploring the differential 

effects of felodipine on various calcium channel subtypes. This research aims to elucidate the 

selectivity of felodipine towards specific calcium channel subtypes, potentially leading to the 

development of more targeted therapies with enhanced efficacy and reduced side effects. 

 

Therapeutic Applications Beyond Hypertension and Angina: While felodipine is primarily used 

for the treatment of hypertension and angina, recent studies have investigated its potential 

therapeutic applications in other conditions. Research has explored its potential benefits in 

cardiovascular diseases, such as heart failure, arrhythmias, and vascular diseases. 

 

Novel Formulations and Drug Delivery Systems: Researchers are exploring innovative 

formulations and drug delivery systems to enhance the therapeutic efficacy and patient 



compliance of felodipine. This includes the development of sustained-release formulations, 

nanoparticles, liposomes, and other drug delivery technologies that can provide controlled and 

targeted release of felodipine. 

 

Pharmacokinetic Optimization: Efforts are underway to optimize the pharmacokinetic profile 

of felodipine, aiming to improve its bioavailability, absorption, distribution, metabolism, and 

elimination. Novel strategies, such as prodrug approaches and drug-drug interactions, are being 

explored to enhance its pharmacokinetic properties and therapeutic outcomes. 

 

Minimizing Adverse Effects: Researchers are focused on identifying strategies to minimize the 

potential adverse effects associated with felodipine therapy. This includes investigating drug-

drug interactions, identifying potential drug interactions that may increase the risk of adverse 

events, and developing strategies to mitigate these interactions. 

 

Personalized Medicine and Pharmacogenomics: Advances in pharmacogenomics have opened 

avenues for personalized medicine approaches. Researchers are investigating the influence of 

genetic variations on individual responses to felodipine treatment, aiming to optimize dosing 

regimens and tailor therapy based on an individual's genetic makeup. 

 

These recent advancements and ongoing research efforts in the field of felodipine provide 

promising avenues for improving its therapeutic efficacy, understanding its mechanism of 

action, exploring novel therapeutic applications, optimizing pharmacokinetics, and minimizing 

adverse effects. Continued research in these areas will further expand our knowledge and 

potentially lead to enhanced clinical outcomes for patients receiving felodipine-based therapy. 
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