Polar Reaction Mechanisms: Polar reactions are most of what you will see in organic chemistry. There are
only four different mechanistic elements that combine to make up the different steps of almost all the
mechanisms you saw in CH320M/CH328M. Better yet, in CH320N the following four mechanistic elements
are pretty much all you need to think about until we get to electrophilic aromatic substitution.

1. Make a new bond between a nucleophile (source for an arrow) and an electrophile (sink

for an arrow). Use this element when there is a nucleophile present in the solution as well as an
electrophile suitable for reaction to occur.

H H
N
o4 &) o®
H—O—H + |CH;CHCH;Z |
Water Isopropyl cation CHSCHCHS
(a nucleophile) intermediate Oxonium ion
(a good electrophile) intermediate

2. Break a bond so that relatively stable molecules or ions are created Use this element when
there is no suitable nucleophile-electrophile or proton transfer reaction, but breaking a bond can create neutral
molecules or relatively stable ions, or both.
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shromo-setlylpropane intermediate (Stable anion)

(Stabilized by inductive and
hyperconjugation effects)

3. Add a proton Use this element when there is no suitable nucleophile-electrophile reaction, but the
molecule has a strongly basic functional group or there is a strong acid present.
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Ethyl acetate Hydronium ion A protonated intermediate Water
(An ester) (A strong acid)

4. Take a proton away Use this element when there is no suitable nucleophile-electrophile reaction, but
the molecule has a strongly acidic proton or there is a strong base present.
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H Hydroxide anion \H \H Water

(A strong base)
Acetone

(A ketone) \ Y

Enolate anion intermediate
(Stabilized by charge and pi
bond delocalization)

The situation is even simpler than you might expect because 1 and 2 are the functional reverse of each other,
as are 3 and 4.



Mechanism Summary

The following questions and mechanistic elements are described from the point of view of the carbon-
containing reagent, written in the form of a flowchart.

Is there a strong acid YES
present or is the carbon-
containing reagent a strong —> Add a proton

base?

Is there a strong base

present or is the carbon- % Take a proton

containing reagent a strong
acid? away

U NO
YES

Are there a nucleophile and é Make a bond

electrophile present?

UNO

Can a bond be broken to YES
create stable molecules or é Break a bond

ions?
UNO

Think about alternative
mechanistic elements
(radical reaction, Sn2, E2,
etc.)
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Grignard Reagent Reacting with an Epoxide
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Chemist opens

flask and adds
acidic water

2) H—CI: /H,0

Key Recognition Element (KRE):

Products

A 1) CH3CH2MgBr=
2) HCI / H,0
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Hlu..ij,,CH3 1) CH3CH2MgBr;
H3C CH; 2) HCI/Hy0
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H'““/AKHH 1) CH3CH2MgBr;

HsC cH, 2 HCI/HO



Grignard Reagent Reacting with an Aldehyde or Ketone
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Key Recognition Element (KRE):

Products
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Sodium Borohydride Reacting with an Aldehyde or Ketone
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Key Recognition Element (KRE):
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Acid Catalyzed Hemiacetal and Acetal Formation From an
Aldehyde or Ketone
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Hemiacetal intermediate
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Key Recognition Element (KRE):

Products


































