Need to Know Reactions
Exam 03

©hem 342

You should be able to answer questions about the following reaction types on exam 3.

Oxidations
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Reductions (Hydrides, Grignards and Gilman Reagents)
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©2004 Gregory R. Cook page 1 Chem 342

North Dakota State University



Other Reactions of Aldehydes and Ketones
Wittig Reaction
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Making Carboxylic Acids and Derivatives
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Carboxylic Acids
SOCls

R OH R

NaOH then CHjsl

X
X
X

R OH SN2 R OCHg
HA, CHzOH o . _
limited to inexpensive alcohol solvents -
R OH Fischer Esterification R OCHj methanol and ethanol most practical

Acid Chlorides
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O - i O
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Acid Anhydrides
O o
A
ioj\ RIOH, pyridine j\
)O]\oj\ RINH,, pyridine O

H>0
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L +  HOH

.
(0]
)J\ limited to primary alkyl halides
.

NaCl

pyridine<HCI

pyridine<HCI
+ )j\
HO
+ pyridine*HO,CCHs,

+ pyridine*HO>,CCHs,
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Esters

O H,0, NaOH o
)J\ . )k + HOCHj5
R OCH; then HyO* OH
Amides
j\ Ho0, HgO* O
R” “NH, heat - OH

NEED TO KNOW MECHANISM

Mechanism for Imine Formation
.e Up to here this
R &) H,N—R H ’/\@ H H is identical to a
0 HA H\(O (|) Il\l hydration with
— [——— ~ amine as
)J\ )J\ X R X R nucleophile
L instead of water
Hemiaminal
HA
H H H
N,R S) H\Cﬁ/ﬁ | -H,0 @LYy |
JU == | s 2
imine resonance structures
NEED TO KNOW MECHANISM
Mechanism for Enamine Formation
HN—R /_\ @
TN HA H\® | R ﬁl I?
(0] (O R H\O o, N.
J — I — 2 —— /%
Hemiaminal
HA
H R
R., R @ &R -H,0 Lo
N N @0 N
N s oltn [ P
enamine resonance structures
The only difference is this last step. There is no proton on the
nitrogen to come off, so a proton is taken off of the alpha carbon
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NEED TO KNOW MECHANISM

Mechanism for Acetal Formation
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NEED TO KNOW MECHANISM
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Fischer Esterification N
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T ®
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H
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NEED TO KNOW MECHANISMS

Acid Catalyzed Hydrolysis

0”7 i

\)kOCHs

L RS WA
BEST METHOD

Base Catalyzed Hydrolysis (Saponification)

e
o
o‘/-\ OH o
(0] ©
PL . }O/H_\ — N v OCH,
OCH;4 OCHs OH
Rapid acid-
base reaction
takes place

o

\)J\ + HOCH,
00

Carboxylate is a thermodynamic
sink and makes the reaction
essentiall non-reversible. To get
the carboxylic acid, add acid to
protonate.
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