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Relative reactivity of aldehydes, ketones; acid chlorides, anhydrides, acids, esters, amides;
steric and electronic effects
Wolff-Kishner reaction, mechanism
Clemmensen reduction
Wittig reaction, mechanism
Conjugate nucleophilic addition (1,4) thermodynamic: amines, -CN, -SCH3, cuprates, enolates;
1,2 addition is kinetic; RLi, LiAlH4.
Nomenclature for acids and acid derivatives
Acidity of carboxylic acids: influence of electron-withdrawing and donating groups
Separation of acids and amines from other organic compounds: formation of salts
Preparation of carboxylic acids
 1) Oxidation of aromatic side chains (1. KMnO4, -OH; 2. H3O+)
 2) Oxidative cleavage of alkenes and alkynes  (1. KMnO4, -OH; 2. H3O+ or 1. O3; 2. H2O2)
 3) Oxidation of alcohols; CrO3, H2SO4  (Jones)
 4) Oxidation of aldehydes; Jones
 5) Tollens’ reagent
 6) Hydrolysis of nitriles (acidic or basic) mechanism
 7) Carboxylation of Grignards or lithium reagents; chain extension by one carbon, mechanism
 8) Haloform reaction
Reduction of acids with 1. LiAlH4; 2. H3O+,  mechanism
Formation of acid chlorides from acids: SOCl2, pyridine, mechanism
Formation of cyclic anhydrides by heating (5 and 6 rings), mechanism
Formation of anhydrides from acid chlorides, mechanism
Formation of esters
 1) SN2 of acid anion on primary halide, mechanism
 2) Fischer esterification, acid catalyzed, excess alcohol; reversible with excess H2O,
mechanism
 3) Acid chloride, alcohol with pyridine, mechanism
Formation of lactones (5 and 6 membered rings)
Formation of amides
 1) Acid chloride and amines (2 equiv), mechanism
Reduction of acid chlorides to alcohols, with 1. LiAlH4; 2. H3O+,  mechanism
Reduction of acid chlorides to aldehydes, LiAlH(Ot-Bu)3, mechanism
Reduction of acid chlorides with H2/Pd, quinoline, sulfur to aldehydes
Reaction of esters with Grignards and lithium reagents to alcohols, mechanism
Reaction of acid chlorides with Grignards and lithium reagents to alcohols, mechanism
Reaction of acid chlorides with cuprates to ketones, mechanism
Reaction of anhydrides with alcohols to give esters, mechanism
Reaction of anhydrides with amines to give amides, mechanism
Reaction of anhydrides with water to give acids, mechanism
Reduction of anhydrides with 1. LiAlH4; 2. H3O+ to give alcohols
Hydrolysis of esters, acid or base catalyzed, mechanisms
Conversion of esters to amides, mechanism
Hydrolysis of amides, acid or base catalyzed mechanisms
Reduction of amides to amines, 1. LiAlH4; 2. H2O; mechanism
Preparation of nitriles
 1) SN2 by -CN on 1o alkyl halide; chain extension by one carbon
Hydrolysis of nitriles, acid or base mechanism
Reduction of nitriles to amines, 1. LiAlH4; 2. H2O (mechanism) or  H2, Ni
Keto-enol tautomerism, acid or base mechanism



Relative stability of ketones and enols
Relative stability of aldols and aldehydes or ketones, reversibility
Resonance of enolates and conjugated ketones
Acidity of "-hydrogens of carbonyl compounds
Relative acidity of various carbonyl compounds
"-Halogenation of ketones, acid catalyzed and base promoted mechanism
"-Halogenation of carboxylic acids, HVZ reaction
Deuteration of ketones, acid and base mechanism
Racemization of optically active carbonyl compounds, acid and base, mechanism
Use, basicity and structure of LDA
Iodoform test for methyl ketones, formation of carboxylate anion, mechanism
Hell-Volhard-Zelinsky bromination of acids.
Malonic ester synthesis, mechanism
Acetoacetic ester synthesis, mechanism
Direct alkylation of ketones, esters, nitriles, mechanism (LDA)
Aldol addition, dehydration, mechanism, acid and base
Mixed aldol condensations
Intramolecular aldols, 5 and 6 rings
Claisen condensation, mechanism
Mixed Claisen condensation
Intramolecular Claisen condensation, 5 and 6 rings
Reverse aldol and reverse Claisen condensation, mechanism
Robinson annulation, Michael followed by aldol, mechanism
Derivatives of carbonic acid, decarboxylation
Decarboxylation of carbonic acid derivatives and $-ketoacids, mechanism


