Amides

The amides considered here need to be distinguished from the metal amide
bases like NaNH; and LiN(i-Pr); studied earlier. The present ones are of
general structure

RCNR'R" where the different R's may be H's, alkyl groups,
or aryl groups. They are named by dropping "-ic acid" from the name of the
parent acid and adding "amide."

Examples: 0] 0 O
A, /J\rr_,- N
Acetamide H |
N-Methyl- N.N-Dimethyl-
acetamide acetamide
MP ("C) 82 28 -20
BP (°C) 221 205 166

Note how both MP and BP decrease with decreasing
opportunity for intramolecular hydrogen bonding.



., Amides can be prepared by heating the ammonium
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salts of acids.

0 I I
R—C—OH 4 N, —— R— (0 NH,* 22 R—C+—NH, + H;0  (10.41)
ammonium salt amide

Amides are named by replacing the -ic or -oic ending of the acid name, either the
common or the IUPAC name, with the -amide ending.

I 0 T T
O~k CH. @ NEL CH3CH2CH2C_NH2 QC =N
formamide acetamide butanamide benzamide
(methanamide) (ethanamide) . (benzenecarboxamide




PROBLEM 10.31

a. Name (CH3)2CHCONH2
b. Write the structure of 1-methylcyclobutanecarboxamide.

10.31 a. 2-methylpropanamide

b. CONH,

Hs




As the dipolar resonance contributor suggests, amides are highly polar and fors
strong hydrogen bonds.
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Quiz 18.01

Provide IUPAC (systematic) names for the following carboxylic adss.

OOH
NO,
Cl
(CH2),CHCH ,CHCOOH

. NO,
2-Chlor o-4-methylpentanoic acid

2,4-Dinitrobenzoic acid



Quiz 18.02

In each pair of compounds below, circle the strongetcarboxylic acid.

CH3COOH @ CHCCI,COOH
f OOH OOH
NO; CH,



Quiz 18.03

Draw the structures of the products of the followng synthetic
procedures.

1) KMnO 4, KOH, H,0, heat
CHyCHCH ,CH,CH,OH (@) KMnO« 20. heal | GH,CHCH ,CH,COOH

(2) H;O* CH
CHg 3 3
C.H.CH-B (1) NaCN in acetonitrile
' > CegH=CH,COOH
o (2) H3O* 6r 152
(1) Mg, ether
(2) CO,
C6H5CHzBr > CgHsCH,COOH

(3) H;0*




Quiz 18.04

Provide IUPAC names for the following acid derivatves.

Q Q2 Q
CH4CH,COCH;  CHLCOCHs  CHLCOCCH,

Methyl propanoate Phenyl ethanoate  Ethanoic anhydride
(phenyl acetate) (acetic anhydride)

CH3CH£C| CHaCH,CNH,  CHaCHZC=N

Propanoyl chloride  Propanamide Propanenitrile



Quiz 18.06

Circle the least reactive acid derivative among thee below.

O O O O O
REOR! RCOER RCCI RCNRR"
ester acid anhydride  acyl chloride



Quiz 18.07

Draw the structures of the products of the followimgy reactions.

¢ Coderrs+ (O
CH4CCl + CsHngH + @ — CH3COCCeHs + <

N+ Cl™
H

00
|
CH3COLCH; + 2 CHCH NH, — > CHANHCH ,CH, + CHCO; fiHoCH,CHa



Quiz 18.08

Draw the structures of the products of the followimg reactions.

0 COOCH,CHj
/(& H+
\{) ' CH3CH20H o COOCHZCH3
excess
CeHsCH,CH,COOCH;
+

0
CeHeCH,CH,GCl + CH3OH + @ — O
N IN% cl
H



Quiz 18.09

Draw the structures of the products of the followimg alkaline
hydrolysis reactions.

0 H
CH H KOH CH3 + CH3C02_

\f H,O, THF H
0O
o-ch3 H
OH
CHNH _KOH_ CH%M + CH3S0;
H,0, THF H






