CHE 242 Unit VIII –Carboxylic Acids and Derivatives, and an Introduction to Amino Acids, Peptides, Proteins, and Lipids.





A.	Introduction and Rationale: 


The topics in this unit are also of central importance to industrial chemistry, and biochemistry.  Derivatives of carboxylic acids are important precursors to synthetic polymers. Naturally occurring esters, and lactams are important compounds in the flavoring and pharmaceutical industries. The nature of amino acids and proteins will be introduced. The final part of the Unit is comprised of an introduction to lipids such as fats, oils, waxes, triglycerides, and steroids.





B.	Topics: 





Structure, nomenclature, and physical properties of carboxylic acids.


Acidity of carboxylic acids.


Spectroscopy of carboxylic acids.


Synthesis, key reactions, and reaction mechanisms of carboxylic acids.


Structure, nomenclature, and physical properties of carboxylic acid derivatives.


Spectroscopy of carboxylic acids


Interconversion of derivatives via Nucleophilic acyl substitution.


Structure and stereochemistry of alpha amino acids.


Classification, levels of protein structure.


Structure of fats, oils, triglycerides, waxes, and steroids.


Structure property relationships of #10 above.


Soap vs., detergent structure and properties.





C.	Objectives:  The student should be able to:





Name carboxylic acids, and draw structures from their names.


Show how acidity varies with substitution.


Interpret NMR, IR, and mass spectra of carboxylic acids, and use spectral information to determine structure.


Show how to synthesize carboxylic acids from oxidation reactions of aldehydes and alcohols, carboxylation of Grignard reagents, hydrolysis of nitriles, and oxidation of alkylbenzenes.


Predict the products of carboxylic acids when reacted with common reagents.


Show how carboxylic acids are amides and esters using acid chlorides as intermediates. Propose mechanisms for these nucleophilic substitutions.


Name carboxylic acids, and draw structures from their names


Compare physical properties of acid derivatives.





Interpret spectra of carboxylic acids, and use spectral information to determine structure.  Show how carbonyl-stretching frequency in IR spectrum can be used to identify the type of acid derivative.


Show how acid derivatives are interconverted using Nucleophilic substitution from more reactive to less reactive derivatives.


Show how acid catalysis is used in Fisher esterification reactions and propose a mechanism for the reaction.


Propose a mechanism for the acid or base catalyzed hydrolysis reactions of derivatives.


Show what reagents are used for the reduction of derivatives and what the products of the reduction reactions are.


Show what products result from the addition of Grignard and other organometallic reagents to acid derivatives.


Use perspective drawings and Fisher projections to show stereochemistry of D and L amino acids.


Discuss and identify the 4 levels of protein structure.


Classify lipids based on structure and physical properties.


Draw and describe the basic ring structure of steroids.


Compare and contrast the structure and properties of soaps and detergents





D.	Learning Activities:





Always attend all lectures and practice what you have learned by answering end of chapter Study Problems.


Read Chapter Twenty: Sections 20-1 through 20-7B, and 20-8 through 20-15 in Wade Text.


Molecular modeling workbook: 20-3.


Review Chapter Twenty material on Wade website: www.prenhall.com/wade.


Read Chapter Twenty-One: Sections 21-1 through 21-16 in Wade Text.


Molecular modeling workbook: 21-12.


Review Chapter Twenty-One material on Wade website: www.prenhall.com/wade


Read Chapter Twenty-Four: Sections 24-1 through 24-4, and 24-8, 24-9, 24-13, and 24-14 in Wade Text.


Molecular modeling workbook: 24-3 and 24-13B


Review Chapter Twenty-Four material on Wade website: www.prenhall.com/wade.


Read Chapter Twenty-Five: Sections 25-1 through 25-6 in Wade Text.


Molecular modeling workbook: 25-1 and 25-4


Review Chapter Twenty-Five material on Wade website: www.prenhall.com/wade








E	Assessment:


Complete Exam on Unit Eight
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