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The E2 Mechanism
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Special Alkene Bonus: Important material you
will need to know!

Alkene stability part 1: Z (cis) groups larger than H atoms will crunch into each
other causing steric strain.

Steric Strain
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(no steric strain)

Alkene stability part 2: For reasons we are not able to tell you, more substituted
alkenes have more stable (stronger) pi bonds than alkenes with more H atoms
on their sp?>-hybridized C atoms (despite there being steric strain present in the
most substituted alkenes).

Strongest Pi Bond
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Weakest Pi Bond

Time Capsule:
Zaitsev’s rule follows
this trend!!
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Table of Nucleophiles

Strong Nucleophiles
Br,I,R-S,,H-S,N=C, N,

R-C=C", R)()', H-O  Strong Bases

Medium Nucleophiles
R-CO; , R-S-H, R3S,
NH3, RNH;, R;NH, NR;

Weak Nucleophiles
R-COH, R-O-H, H;0 Very Weak Bases |

Special Case

Tert-Butoxide (tBuQ") is a strong base, but
is not a nucleophile due to steric hindrance.
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Substitution/Elimination Decision Map

Methyl Halide | =

) /

e
Primary Haloalkane |—=) |:(> —>| E2
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Secondary Haloalkane

or

Allylic/Benzylic Halides ‘/[Very Strong Base ?} — —>| E2

g

— [Very Weak Base ?J — |:(> Sn1/E1

g
Qo D=

Sn2 \/

Tertiary Haloalkane

— {Very Weak Base ?J — |:{> Sn1/E1

E2

g
Qo D=

For Sy2 Remember Chiral Center IN'VERSION
For E2 Remember anti-periplanar and Zaitsev
For Sy1 Remember Chiral Center Scrambling
For E1 Remember Zaitsev

* Note: With Very Weak
Bases, SN2 can compete
here, but for the purposes of
this class, assume SN1/ E1
predominate

* % Note: If tBuOK is the very
strong base, an appreciable
amount of a non-Zaitsev
product can be formed
because the bulky tBuOK will
tend to react with the most
accessible H atom.
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Substitution vs. Elimination Examples:
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E2 Reaction Considerations:

HaCH,C CHs o ®
i‘Br CHSO Na
HSC\““IC_C > ?
H CH,CHs

When analyzing highly substituted haloalkanes for a possible E2 reaction:
1. You need to identify the most stable possible alkene (most highly substituted, trans over cis)
that could be made (Zaitsev product).

Make the new pi bond here to give the most
stable alkene (tetrasubstituted), the Zaitsev

product.
H5CH,C \CH3 o @
HaC"" o T
H CH,CHj

2. Given the Zaitsev product you have identified, verify which anti-periplanar H atom(s) can
be removed during the reaction to determine whether the product is E or Z.

3. You often need to rotate bonds to identify the particular H atom and configuration that
reacts to give the alkene product.

Not Reactive Reactive
Rotate -
Central CH
HsCHLG, CHs Bond \)‘\ §L\'\; 3

\ B H
IC—C\“ ' <3:I(> I O\“\\/C—C\) ><j:|(>
H GH,CHg Br

|

HaC"

CH,CH
Br 2 CH33 C‘HJ_CH}
CHy CH,CH,
CH,CHj

H and Br not anti-periplanar H and Br are anti-periplanar



Putting it all together:
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E2 Reaction of cyclohexane derivatives:

CHSO@NaG)

?

Br
When analyzing highly substituted haloalkanes for a possible E2 reaction:

1. You need to identify the most stable possible alkene (most highly substituted, trans over cis)
that could be made (Zaitsev product).

2. Given the Zaitsev product you have identified, verify which anti-periplanar H atom(s) can
be removed during the reaction to determine if that product can be made.

3. You often need to flip chairs in cyclohexane derivatives to identify the particular H atom
and configuration that reacts to give the alkene product.

H

Br

Rule:






