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UNIT 6 « HALOALKANES AND HALOARENES

Elimination Reactions
of Haloalkanes

Mastering 3-elimination,
dehydrohalogenation, and
Saytzeff's Rule.




The Language of Elimination TopAl
[ B-elimination ] A reaction where atoms or groups are removed from two
B adjacent carbon atoms (a and [3) to form a double bond.

The specific type of elimination in haloalkanes where a
[ Dehydrohalogenation ] hydrogen atom and a halogen atom are lost from the
molecule.

A predictive rule stating that in dehydrohalogenation, the
[ Saytzeff’s Rule ] preferred (major) product is the most highly alkyl-

substituted alkene.



Anatomy of a Haloalkane
Before Elimination

e 3 PB-hydrogen: The target! The base
' attacks this hydrogen, triggering the
elimination of the halogen.

B-carbon: The o . BEETEES a __________________ 1 a-carbon: The carbon
adjacent carbon atom. directly attached to the
halogen atom.
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The Saytzeff Split: 2-Bromopentane TopAll

CHz—CH2—CH2—CH(Br)—CHz
(2-bromopentane) + Alcoholic KOH + Heat (A)

A B
—
CHz—CH2—CH2—CH=CH> CHz—CH2—CH=CH—CH3z
(pent-1-ene) (pent-2-ene)
vinor. (-19%)
Only ONE alkyl group attached to the TWO alkyl groups attached to the
double-bonded carbons. double-bonded carbons (More substituted!).



The Crossroads: Elimination vs. Substitution A

The route a haloalkane takes depends entirely on the reagent, bulk, and conditions.

Substitution Elimination
Reagent acts as a NUCLEOPHILE Reagent acts as a BASE

Aqueous KOH (aq.), smaller
nucleophiles, lower
temperatures.

Trigger
Conditions:

Trigger Alcoholic KOH (alc.), bulky
Conditions: bases, heat (A).

The halogen is replaced. A double bond is formed.

Result: Result:

Alkyl halide - Alcohol. Alkyl halide = Alkene.

Less steric hindrance; Steric bulk prevents access
Driver: nucleophile can easily Driver: to the carbon, so the

reach the a-carbon. reagent grabs an exposed

B-proton instead.



Common Exam Pitfall A

Watch for this: The "Simpler" Alkene lllusion.

When asked for the major product of an ) ) |
elimination reaction, it is tempting to draw the L=0C-C-C # Major
terminal gl!(en'e (doub_le bond at the end) C-C=C-C = Major
because it Is visually simpler to draw.

The Trap: Do not default to the simpler drawing.

The Fix: Always apply Saytzeff’'s Rule. Count the alkyl groups
attached to the double bonded carbons. The MORE alkyl-substituted
alkene is almost always your major product.




Summary

Core Concepts

1. Elimination requires a B-hydrogen: When treated with an
alcoholic base (like alc. KOH) and heat, haloalkanes undergo
dehydrohalogenation to form an alkene.

2. Saytzeff decides the winner: If there are multiple [3-
hydrogens available, the reaction yields competing
products. The major product will always be the alkene with
the greater number of alkyl groups attached to the

double bond.
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