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Determination of structure of compound from formula and 1H HMR spectrum 
 1) Index of hydrogen deficiency 
 2) Number of different kinds of H’s 
 3) Position of peaks, chemical shift, 0 - 12 ppm or δ, reference TMS 
 4) Area of peaks, integral 
 5) Coupling or splitting of peaks, (n + 1) rule 
Use of 13C NMR in normal mode broadband decoupled 
 1) Number of different kinds of C’s 
 2) Position of peaks, chemical shift, 0 - 250 ppm or δ, reference TMS 
Definition of ppm or δ 
Dependence of frequency on strength of magnetic field 
Definitions: shielding, upfield, low frequency, high electron density; deshielding, downfield, high 
frequency, low electron density 
Draw expected structure from 1H NMR spectrum 
Draw expected 1H NMR spectrum from structure 
N + 1 rule breaks down when the coupling to an H is from two kinds of neighboring H’s with 
different coupling constants, J in Hz 
Draw a coupling tree when structure and coupling constants are given 
What it means when two peaks “lean” toward each other 
Know why -OH and -NH usually don’t show coupling 
Use of mass spectrometry 
Information obtained from IR spectrum 
Trends in IR stretching frequencies 
Nomenclature of aromatic compounds 
Electrophilic aromatic substitution: mechanism, energy diagram and products: bromination, 
chlorination, nitration, alkylation, acylation, sulfonation(reversible) 
Resonance structures for cation intermediate in electrophilic aromatic substitution 
Limitations of Friedel-Crafts alkylation  
Electron donation and withdrawal on aromatic rings: inductively and by resonance 
Activating and deactivating groups on aromatic rings 
Ortho, para directors and meta directors 
Substitution on benzene rings when there are two substituents already present 
Oxidation of alkylbenzene side chains by KMnO4 to give benzoic acids 
Bromination of alkylbenzene side chains with NBS, mechanism 
Hydrogenation of the benzene ring 
Multistep syntheses involving aromatic compounds 
Reactions of allyl and benzyl systems, stable cations, anions and radicals 
Relative rates of allyl and benzyl systems for SN1, SN2, E2 
Allylic Grignard reagents, rearrangement 
Oxidation of allylic and benzylic alcohols selectively with MnO2 
Reactivity of vinylic and aryl halides in SN1, SN2, E2 
Nucleophilic aromatic substitution, mechanism 
Acidity of phenols 
Preparation and use of phenoxides 
Oxidation of phenols to quinones 
Phenols as radical traps 
Reactivity of phenols in electrophilic aromatic substitution 
Nomenclature of aldehydes and ketones 



Synthesis of aldehydes and ketones 
1) Oxidation of alcohols, PCC (1o), CrO3, H2SO4 (2o),  MnO2 (allylic and benzylic) 
2) Hydration of alkynes 
3) Hydroboration–oxidation of alkynes 
4) Friedel-Crafts acylation (only ketones) 
5) Ozonolysis of alkenes 
6) Periodate cleavage of glycols 
Nucleophilic addition to aldehydes and ketones, relative reactivity, reversibility, mechanisms 
Reduction of aldehydes and ketones with 1.LiAlH4, 2. H3O+ and NaBH4, CH3OH to form alcohols 
Clemmensen reduction, ketones and aldehydes to hydrocarbons (Zn, HCl) 
Hydrogenation of aldehydes and ketones  
Addition of Grignard and lithium reagents to aldehydes and ketones to form alcohols 
Addition of NaCN, HCN to from cyanohydrins 
Addition of alcohols: hemiacetal and acetal formation, mechanism 
Acetals as protecting groups     
Addition of water: formation of hydrates, acid and base catalyzed mechanism 
Addition of ammonia and amine derivatives at pH 5: imines and enamines 
Hydrolysis of acetals, imines and enamines 
Relative reactivity of aldehydes, ketones; steric and electronic effects, effects of ewg and edg 
 
 
 


