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1.GivetheIUPACnamesofthefollowingcompounds

• HCOOH-MethanoicAcid

• HOOCCH2CH2COOH-Pentan-1,5-diocacid

• CH3CH2CH2COOH-Butaniocacid

• HO2C-CO2H-Ethanedioicacid

• CH3(CH2)4COOH-Hexanoicacid

• CH3CH=CHCH2CH2COOH-Hex-4-eneoicacid

2.Discussbrieflythephysicalpropertiesofcarboxylicacidunderthefollowingheadings.Physical

appearance,BoilingpointandSolubility.

• PhysicalAppearance:AllsimplecarboxylicaciduptoC10areliquidatroomtemperature.

Mostothercarboxylicacidsaresolidatroomtemperature,althoughanhydrouscarboxylic

acid(aceticacid)alsoknownasglacialethanoicacidfreezerstoanice-likesolidbelowthe

roomtemperature.

• Boilingpoint:Thisincreaseswithincreasingrelativemolecularmass.Aromaticcarbonoxylic

acidsarecrystallinesolidandhavehighermeltingpointsthantheiraliphaticcounterpartsof

comparablerelativemolecularmass.

• Solubility:Lowermolecularmasscarboxylicacidwithuptofourcarbonatomintheir

moleculesaresolubleinwater,thislargelyduetotheirabilitytoformhydrogenboundswith

watermolecules.Thesolubilityofwaterdecreasesasthemolecularmassincreasesbecause

thestructurebecomesrelativelymorehydrocarboninnatureandhencecovalent.All

carboxylicacidaresolubleinorganicsolvents.

3.Writetwoindustrialpreparationofcarboxylicacids

• Frompetroleum

LiquidphaseairoxidationofC3-C7alkane’sobtainablefrompetroleumathightemperatureand

pressurewillgiveC5-C7carbocyclicacidwithmethanioc,propaniocandbutanioicacidasby-products.

C5-C7

O2/hightemperatureandpressure
→C5-C7Carboxylicacid

• Fromethanol

Ethanoicacidisobtainedcommerciallybytheliquidphaseair-oxidiationof5%solutionofethanolto



ethaniocacidusingmongaite(ii)ethanoatecatalyst.Ethanolitselfisobtainedfromethylene.

HC=CH
dil.H2SO4/HgSO4
→CH3CHO

O2/(CH2C00)2Mn
→CH2COOH

4.Withequationandbriefexplanationdiscussthesyntheticpreparationofcarboxylicacid.

 Hydrolysisofnitrites(cyanides)oresters

 RCN+2H2O
H+
→RCOOH+NH4

+

 RCOOR
H20/Hrefluse
→RCOOH+R3OH

 C6H3CH2CN+2H2O
H+
→C6H5CH2COOH+NH3

 CH3CH2COOCH3
H2O/Hrefluse
→CH3CH2COOH+CH3OH

;R=alkylorarylradical

5.Withchemicalequationsonlyoutlinethereduction,DEcarboxylicandesterificationofcarboxylic

acid.

 Reduction

4RCOOH+3LiAlH4
(C2H5)2O
→(RCH2O)4AlLi+2LiAlO2+H2

↓4H2O

4RCH2OH+Al(OH)3+LiOH

CH2CH2CH2COOH
LiAlH4
→CH3CH2CH2CH2OH

Butanoicacid Butanol

 DEcarboxylicacid

CH3CH2CH2COONa+NaOH
fuse
→CH3CH2CH3+Na2CO3

Kalloresynthesis

2CH3CH2CH2COONa+2H2O
electrolysis/atCH3OH
→CH3(CH2)CH3+CO2+2NaOH+H2

(anode) (cathode)

 Esterification:CH3CH2CH2COOH+CH3CH2CH2OH
H+
↔CH3CH2CH2COOCH2CH2CH3+H2O




