
Summary of features to examine to decide what mechanism is in operation, suggested strategy 
 

1. Look at the reaction conditions first.  A strong base/nucleophile favors the bimolecular processes (SN2,E2).  We 
will simplistically view strong electron pair donation as coming from anions of all types leading to SN2 (always 
backside attack) and E2 reactions (always “anti” C-H/C-X bond orientations, for us).  A weak base/nucleophile 
favors the unimolecular processes (SN1,E1).  Weak electron pair donors will typically be neutral solvent 
molecules, usually water (H2O), alcohols (ROH), or simple carboxylic acids that are liquid (RCO2H, methanoic = 
formic acid or ethanoic = acetic acid), leading to SN1 and E1 reactions (usually  
SN1 > E1).  See more details in the chart, just below.   
 

2. Next, look to the reactant structures (CH3X, 1oRX, 2oRX, 3oRX, allylic, benzylic), (X = good leaving group = -Cl, 
-Br, -I, -OTs, -OH2

+).  It’s important that you understand the Cα and Cβ positions. 
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a.  CH3X (methyl) =  
 
     i.  bimolecular conditions –  only reacts in SN2 reactions with strong nucleophiles (negative charge in our  
         course, neutral sulfur and phosphorous are exceptions)  no other reactions 
     ii.  no unimolecular reactions (SN1 / E1) due to the high energy of +CH3.   
 
a.  1oRX (primary) =  
 
     i.  bimolecular conditions – mainly SN2, some E2, exception = mainly E2 with potassium t-butoxide 
     ii.  no unimolecular reactions (SN1 / E1) due to the high energy of 1oR+.   
 
b.  2oRX (secondary) =  
 
     i.  bimolecular conditions - both SN2 and E2 are usually observed.  In our course we will assume 
         mostly SN2, except for stronger, sterically bulky bases and bulky bases, (see chart below) where E2 becomes  
         the major product.   
     ii.  unimolecular conditions - generally SN1 more than E1, except E1 is major with ROH/H2SO4/. (see  
          chart below) 
 
c.  3oRX (tertiary) =  
 
     i.  bimolecular condition - only E2, most stable alkene is the major product, 3o RX is too sterically hindered  
         for SN2 reactions to compete.   
     ii.  unimolecular conditions - generally SN1  E1, except E1 is the major product with ROH/H2SO4/.   
 
d.  Unreactive R-X patterns include:  1o neopentyl RX, vinyl RX and phenyl RX – No reaction 
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typical strong base
nucleophiles are:
(for our course)
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Simplified, generic rules for our course.

 



Reaction Templates - sideways and vertical perspectives (either one will work)
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D = deuterium
T = tritium

B =
OH

H-Nu :=
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Strong (SN2 / E2)

Weak (SN1 / E1)

SN2/E2 (HO or CH3O ) always backside for SN2 and usually anti C -H/C -X attack for E2

SN1/E1 (H2O / CH3OH) - attack from either face of R+ for both reactions (SN1 and E1)
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2o RX = all mechanisms are possible

Name: butane, pentane, hexane, heptane, ...

X = -Br, -D = deuterium

Substitution = (2,3), (3,4), (4,5), ...

Stereochemistry = R / S
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E1 = 4 products (both E & Z, with H and with D)

R = carbon
E2 = 2 products (E and Z)
E1 = 2 products (E and Z)

R = H
E2 = 1 product, (no E/Z, C=CH2)
E1 = 1 product, (no E/Z, C=CH2)

 

C

C

H
X

C

 

C

C

H
X

C

 



C

C

H
X

C

 

C

C

H
X

C

 

C

C

H
X

C

 

C

C

H
X

C

 

C

C

H
X

C

 



Mechanisms: 
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SN1 / E1 Tendencies - Simplified, generic rules for our course.
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alcohol reactions in 
strong acid:

(for our course)
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Useful ROH Reactions - Not enough time to discuss these in our course.  Simplified, generic predictions.
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Fischer Ester Synthesis
H2SO4 (cat.)
ROH + RCO2H  (-H2O)

Acetal / Ketal Synthesis
TsOH (cat.)
2 x ROH + R2CO  (-H2O)

Imine Synthesis
TsOH (cat.)
RNH2 + R2CO  (-H2O)
R2NH + R2CO  (-H2O)

Alkoxide Synthesis
NaH + ROH

E1 Alkene Synthesis
ROH + H2SO4 
    

Others, but no room

 
 
 


