Substitution-Elimination Decision Map















When deciding whether a given reaction between a haloalkane and nucleophile/base will occur through an elimination or substitution mechanism you need to classify the haloalkane (methyl, primary, secondary, or tertiary) and the relative nucleophile/base strengths of the nucleophile/base (strong nucleophile, medium nucleophile, weak nucleophile, strong base, very weak base, etc.) as listed in the Table (below left). Once these parameters have been identified, the expected reaction can be predicted from the decision tree (below right).
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Table of Nucleophiles

ng Ni hile
Br’,1,R-S7,HS ,N=C,N,

R-C=C™,R-0",H-O Strong Bases

ium Nucleophil
R-CO; , R-S-H, RsS,
NH3, RNH;, R;NH, NR3

1
R-COH, R-O-H, 5,0 Very Weak Bases

Special Case

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

Methyl Halide | =>[Sx2.

Primary Haloalkane | =>( /BuOK ?| ::3 =[E2

QoD =[5

Secondary Haloalkane | = (Very Weak Base ) =>(Yes De={SyI/E1

or

Allylic/Benzylic Halides|  (Very Strong Base ) => (Vs > =>[ E2

No D= ([Sy2

Tertiary Haloalkane ] = Very Weak Base 2)=>(Yes D={Sy/E1

* Note: With Very Weak

=[E
v,

For S,,2 Remember Chiral Center INVERSION here, But for the purposes of
For E2 Remember anti-periplanar and Zaitsev his dlass, assume Su1 /E1
For Sy1 Remember Chiral Center Scrambling predominate

For E1 Remember Zaitsev

** Note: I tBUOK is the very.
strong base, an appreciable
amount of a non-Zatsev
product can be formed
because the bulky tBUOK will
tend to react with the most
accessible H atom.
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