New Reactions

1. Acidity of Carboxylic Acids (Section 19-4)

+ HO0 = C... Co .| + HO*
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Resonance-stabilized
carboxylate 1on
K, = 107-107%, pK,7= 4-5

Salt formation

RCOOH + NaOH — RCOO Na' + H,0
Also with Na,COg, NaHCO,

2. Basicity of Carboxylic Acids (Section 19-4)
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Resonance-stabilized
protonmted carboxylic acid



Preparation of Carboxylic Acids
3. Oxidation of Primary Alcohols and Aldehydes (Section 19-6)

Oxidizin i
RCH,0H — % RCOOH

Oxidizing agents: aqueous Cr0;, KMnO,, HNO;
Oxidizing apent

ing
RCHO ——— RCOOH
Oxidizing agents: aqueous CrOz, KMnOy, Ag+, H:0:, HNO;

4. Carbonation of Organometallic Reagents (Section 19-6)

THF H* H, O
RMgX + CO, — RCOO ‘MgX — s RCOOH

THF H* H.0
RLi + CO: — RCOO Li' —— RCOOH

5. Hvdrolysis of Nitriles (Section 19-6)

Hy0,AH' or HO
RC=N — RCOOH + NH; or NH,'



Reactions of Carboxylic Acids
6. Nucleophilic Attack at the Carbonyl Group (Section 19-7)

Base-catalyzed addition—elimination
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Acid-catalyzed addition—elimination
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Derivatives of Carboxylic Acids

7. Acyl Halides (Section 19-8)

O

I

RCOOH + 50CI, » RCCI + 50, + HCI
Acyl
chloride

I
IRCOOH + PBr, —> 3RCEr + HPO,

Acyl
hromide
8. Carboxylic Anhydrides (Section 19-8)
| 01
RCOOH 4+ RCCI —» RCOUR  +  HO
Anhydride
Cyclic anhydrides
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Best for five- or six-membered rings

9. Esters (Section 19-9)
Acid-catalyzed esterification

HJ-
RC02H+R’UHT"HC0R'+HIU
= Ester

Cyeclic esters (lactones)

/,rC'HJOH " C\I;[l
(CH,), —=— (CH,, O + H,0
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Lactone

K = 1 for five- and six-nrembered rings

10. Carboxylic Amides (Section 19-10)
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Imides
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Imide
Cyclic amides (lactams)
-CH:NH- —CHa
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Lactam

11. Reduction with Lithium Aluminum Hydride (Section 19-11)

1.LiAlH,,(CH,CH,),0
2.H',H,0
RCOOH » RCH,OH

12. Bromination: Hell-Volhard-Zelinsky Reaction (Section 19-12)

Br
Bry. troce P
RCH,CO0OH ———— RCHCODOH



