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Organic Chemistry With a Biological Emphasis Y,
Tim Soderberg



Table of Contents

C: Diphosphorylation of alcohols (phosphomevalonate kinase, PRPP synthetase)
D: Conversion of carboxylates to acyl phosphates (glutamine synthase)
E: Generation of nucleotide phosphates (asparagine synthetase, diphosphocytidyl-
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synthase)
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Section 4: Claisen reactions
A: Claisen condensations (acetoacetyl CoA acetyltransferase)
B: Retro-Claisen cleavages ([-ketothiolase, funarylacetoacetate hydrolase)
C: Enolates as nucleophiles in Sx2 displacements (indol-pyruvate methylase)
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Chapter 14: Reactions with stabilized carbanion intermediates, part II: Michael additions,
eliminations, and electron sink cofactors
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Section 1: Michael additions and $-eliminations
A: Overview of mechanisms; 5-dehydroquinate synthase and the requirement for a 3-
carbonyl
B: Stereochemistry of alkene additions and eliminations (syn addition: enoyl-CoA
hydratase, anti elimination:trans- crotonyl ACP synthase).
C: NMR experiments to determine the stereochemistry of a Michael addition
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G: PLP-dependent y-elimination (cystathionine y-lyase); y-substitution (cystathionine y-
synthase)
H: Altering the course of a PLP reaction through site-directed mutagenesis
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Section 5: Thiamine diphosphate-dependent reactions
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D: Synthetic parallel - carbonyl nucleophiles via dithiane anions
Section 6: The transition state geometry of reactions involving st-bonds

A: Transition state geometry of E2 reactions
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Chapter 15: & electrons as nucleophiles: electrophilic additions, addition/eliminations, and
rearrangements
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Section 1: An overview of the different types of electrophilic reactions
Section 2: Electrophilic addition

A: Electrophilic addition - the general picture

B: The regiochemistry of electrophilic addition

C: Enzymatic electrophilic additions (methylation of an alkene by SAM, DAHP synthase,
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Section 8: Cation-7t interactions and the stabilization of carbocation intermediates
Section 9: Outside the box - 1,3-elimination and rearrangement in squalene synthase
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Organic Chemistry With a Biological Emphasis ix
Tim Soderberg



Table of Contents

Chapter 16: Oxidation and reduction reactions
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Section 4: Hydrogenation/dehydrogenation reactions of carbonyls, imines, and alcohols

A: Nicotinamide adenine dinucleotide - a hydride transfer coenzyme
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C: Stereochemistry of carbonyl hydrogenation and alcohol dehydrogenation
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Section 5: Hydrogenation of alkenes and dehydrogenation of alkanes

A: Alkene hydrogenation in fatty acid synthesis (crotonyl ACP reductase)

B: The flavin coenzymes
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dehydrogenase)

D: More examples of enzymatic alkene hydrogenation (dihydropyrimidine dehydrogenase
(alkene hydrogenation by FMNH,), 2 ,4-dienoyl-CoA reductase (hydrogenation at
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B: Catalytic hydrogenation and the trans fat issue
C: Reduction of carbonyl carbons to methylene
D: Laboratory oxidation reactions
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