


































































Catching the O Chen Wave
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Acid Catalyzed Hemiacetal and Acetal Formation From an 
Aldehyde or Ketone

H

Key Recognition Element (KRE):
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H3C

O

Imine (aka Schiff Base) Products

Formation if an Imine (Schiff Base) From an Aldehyde or 
Ketone Reacting with an Amine

H

Key Recognition Element (KRE):

OH H

NH2H3C

Proton
Transfer*

O

H H

H

Note: this last step might 
actually occur as two steps in 
some cases.

*  "Proton Transfer" refers to a situation in which a proton moves from one part of a molecule to 
another on the SAME MOLECULE.  We do not draw arrows for proton transfer steps because that 
would be deceptive.  In some cases, the same proton may move from one part of the molecule to the 
other directly, but in other cases, solvent molecules may be involved as indicated in the following 
scheme.  To make things even more interesting, the following two steps might even be reversed in 
some cases. Becuase of all the ambiguity, we just write "Proton Transfer" and do not bother with 
arrows.
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Reductive Amination reducing
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Catching the O Chen Wave







































































Terminal Alkyne Hydroboration

1. (sia)2BH

Example:

Summary:

Regiochemistry:

Stereochemistry:

C C HH3C

BH

H3C CH3

CH3

CH3

H3C

CH3

(sia)2BH

H

Products

transition state

2. H2O2 / HO

(Chemist opens 
flask and adds 
new reagent)

Keto-enol
tautomerization

2. H2O2 / HO
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Keto-Enol Equilibrium Catalyzed by Acid or Base

O H

Resonance Stabilized Enolate Anion

OH H

H A

Acid

EnolKeto form

Base

H3C

O

C

Enol

A

For both aldehydes and ketones, the keto form predominates at equilibrium, because _____________ 

bonds are stronger than _______________ bonds.

Enols are significant, however, because they react like ______________________, not carbonyls, and 

this is important in certain situations.

Keto form

α-hydrogen pKa = 18-20
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α-Halogenation of an Aldehyde or Ketone Catalyzed by Acid

Enol
Keto form
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Acidity Revisited
H AZ HO ta

ka EAÉEI
pka log ka

The lower the pka value
the stronger the acid

If an anion is created when
an acid dissociates the
more stable the anion the

stronger the acid

Anions are stabilized when

the negative charge is

distributed over more atom
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not IoT F IR.it
pkg 16 pka 3 5 pka 0.3

ForanacidH A K

ka
EA.SEtIpka logioka

HA
pH log HD

1 3 45 1 10

If pH 7 and pkg 3

A

HAJI 101
042167 32 104





































































1 If the pH of a solution
is above larger than the

pka of an acid the acid
will be largely deprotonated

2 If the pH of a solution is
below smaller than the pka
of an acid the acid will be

largely protonated

CH OH

pKa 4.76

at pit 70 at pH 2.0

CHIEF CH Koh
Deprotonated Protonated




































In biochemistry at
neutral pit carboxylic
acids are deprotonated
and negatively charged

O

CHz dy CH d

Not only is the negative
charge split between both

0 atoms there is a

H way namely a IT
bonds the extend over

3 atoms also stabilizing




