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Topics to review for Final Exam

This exam covers Wade, Chapters 1-7. You will be provided with a periodic table.

1. Lewis structures and formal charges on atoms

2. Shapes of molecules, including bond angles

3. Orbitals (s, p, hybrid) and covalent bonding (, )

4. Classification of C and H atoms as 1(, 2(, or 3(
5. Identification of functional groups

6. Polarity of bonds (electronegativity) and molecules (dipole moments); intramolecular forces
7. Bond lengths/strengths for C-X, C-H (where C is sp, sp2 or sp3), and C-C (single, double, triple) bonds

8. Resonance (stability)

9. General IUPAC nomenclature, including common names and alkanes up to 12 carbons

10. Nomenclature for cycloalkanes, alkenes (cis, trans, E, Z), cycloalkenes, and alkyl halides.

11. Stereoisomers (enantiomers, diastereomers, meso compounds, and cis, trans) and constitutional isomers

12. Chirality (chiral, achiral, assigning R or S configuration to stereocenters, Fischer projections)

13. Conformations (Newman projections) of alkanes

14. Conformations (chair, boat, axial, equatorial) of cyclohexanes

15. Stability of alkenes (heats of hydrogenation)

16. Physical properties (boiling point, density) of alkanes, alkenes, and alkyl halides

17. Acid/base chemistry (which is strongest, identify Lewis or Brønsted-Lowry)

18. Energy diagrams for reactions (TS, intermediates, exothermic, endothermic, heat of reaction)

19. Carbocation and radical stability

20. Carbocation rearrangements (methyl or hydride shifts)

21. Mechanisms: identification of nucleophile, electrophile, pushing electrons, etc.

22. Types of reactions: substitution, elimination, rearrangement, addition, oxidation, reduction

23. Substitution reactions, including regiochemistry and stereochemistry

· Halogenation of alkanes (heat or light, radical mechanism)

· Allylic halogenation (heat or light, NBS, radical mechanism)

· Nucleophilic substitution (SN1 and SN2 mechanisms) including role of nucleophile, solvent, leaving group, and alkyl halide structure

· Rates of reaction: SN1 rate = k[RX]; SN2 rate = k[Nu][RX]

· Elimination reactions, including regiochemistry (Zaitsev) and stereochemistry of RX or ROH
· -elimination (E1 and E2 mechanisms) including role of base, substrate structure

26.
Substitution vs. Elimination (The Magic Chart)

