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Chapter 17: Nucleophilic Substitution Reaction of Alkyl Halides
(pp. 338-340)
Part 1 Sodium Iodide in Acetone (SN2 reaction)
1. Label 11 tubes, and add 0.1 ml or 0.1 g of the 11 halides (see p.339 for halide structures).
2. To each tube rapidly add 1ml of an 18% solution of NaI in acetone, mix the contents thoroughly.
3. Note the time of first appearance of any precipitate (NaCl or NaBr precipitate) in each test tube.

4. If no reaction occurs in 5 min, place those tubes in a 50oC water bath and watch for next 5min.
5. Empty the tubes, rinse them with ethanol.

Part 2 Ethanolic Silver Nitrate Solution (SN1 reaction)
1. Take 11 labeled tubes, and add 0.1 ml or 0.1 g of the 11 halides (see p. 339 for halide structures)
2. To each tube add 1ml of a 1% ethanolic silver nitrate solution, mix the contents thoroughly.

3. Note the time of first appearance of any precipitate (AgCl or AgBr) in each test tube.

4. If no reaction occur in 5 min, place those tubes in a 50oC water bath and watch for next 5 min.
5. Empty the tubes, rinse them with ethanol.

Part 3 Effect of Solvent Polarity on the SN1 Reaction.
1. Take 2 tubes, and add 0.1 ml of the 2-chlorobutane in both.
2. To one tube add 1ml of an 1% ethanolic silver nitrate solution, and to another tube add 1% silver nitrate in a mixture of 50% ethanol and 50% water. Mix the contents thoroughly.
3. Note the time of appearance of any precipitate (AgCl) in each test tube.

NOTE. The less time is needed for precipitate to form, the more reactive is given halide in a nucleophilic substitution reaction (SN2 conditions in part 1 and SN1 conditions in part 2). In your lab discussion consider how the following factors influence SN2 and SN1 reactivity:

- nature of leaving group (Cl vs. Br) in 1-halobutanes and 2-halobutanes.
- the effect of structure, that is,
compare simple primary, secondary and tertiary halide

unhindered primary vs. hindered primary halides

a simple tertiary halide vs. a complex tertiary halide

an allylic halide vs. a tertiary halide
- the effect of the solvent polarity on the SN1 reaction

