Nucleophilic Substitution and Kinetics
Remember that

1. Nucleophiles are molecules/ions that “love nuclei” so are probably negatively charged, or have lone pairs of electrons (OH-1, halide ions, CN-1, NH3)

2. Substitution reactions are like single replacement reactions – one ion or atom takes the place of a functional group on a molecule
3. 2 Kinds of mechanisms

a. SN1

i. Molecularity = 1 (Rate only depends on concentration of 1 reactant)

ii. Occurs with tertiary and secondary haloalkanes – more likely with tertiary because ion formed is more stable.
iii. Takes place in 2 steps
iv. Results in mixture of optical isomers

v. Mechanism

1. Leaving group, spontaneously leaves forming a positively charged ion

a. This is the rate determining step

b. Sometimes the leaving group is protonated (bonds with Hydrogen ion) before leaving
c. Leaving group strength: F-1 << Cl-1 = H2O < Br-1 < I-1
2. Nucleophile attaches to carbon intermediate that is formed
a. Very fast step
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b. SN2: 

i. Molecularity = 2 (Rate depends on conc. of 2 reactants)

ii. Occurs with primary and secondary haloalkanes – faster with primary because reaction is more hindered with secondary haloalkanes.
iii. Takes place in one step

iv. Always results in opposite stereochemistry (meaning optical isomer that is formed will rotate light in the direction opposite the original substance)

v. Mechanism:

1. Negatively charged ion or atom with lone pair attaches to carbon 180( from leaving group.  

2. Leaving group is something that can handle more negative charge than the ion/atom attaching

a. Good leaving groups (from least to most reactive): 

Terrible: OH-1, NH3, OR-1 << F- < Cl-1, Br-1, I-1 Good
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