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1.GivetheIUPACnamesofthefollowingcompounds

HCOOH-Methanoicacid

HOOCCH2CH2CH2COOH-Pentan-1,5-dioicacid

HO2C-CO2H-Ethan-1,2-dioicacid

CH3(CH2)4COOH-Hexanoicacid

2.Discussbrieflythephysicalpropertiesofcarboxylicacidsunderthefollowingheadings

i.PhysicalAppearance:AllsimplealiphaticcarboxylicacidswiththeircarbonatomhavingC10

areliquidsatroomtemperature.Mostothercarboxylicacidsaresolidatroomtemperature

althoughanhydrouscarboxylicacid(aceticacid)alsoknownasglacialethanoicacidfreezes

toanice-likesolidbelowtheroomtemperature

ii.BoilingPoint:Boilingpointincreaseswithincreasingrelativemolecularmass.Aromatic

carboxylicacids arecrystallinesolidsandhavehighermeltingpointsthantheiraliphatic

counterpartsofcomparablerelativemolecularmass.

iii.Solubility:Lowermolecularmasscarboxylicacidswithuptofourcarbonatomsintheir

moleculesaresolubleinwater;thislargelyduetotheirabilitytoformhydrogenbondswith

watermolecules.Thewatersolubilityoftheacidsdecreasesastherelativemolecularmass

increasesbecausethestructurebecomesrelativelymorehydrocarboninnatureandhence

covalent.Allcarboxylicacidsaresolubleinorganicsolvents.

3.Writetwoindustrialpreparationofcarboxylicacid

i.FromCarbon(II)oxide

Methanoicacid(formicacid)ismanufacturedbyaddingcarbon(II)oxideunderpressuretohot

aqueoussolutionofsodiumhydroxide.Thefreecarboxylicacidisliberatedbycarefulreaction

withtetraoxosulphate(vi)acid(H2SO4)

CO NaOH HCOONa H2SO4 HCOOH+NaHSO4

ii.Frompetroleum

LiquidphaseairoxidationofC5-C7alkanes,obtainablefrompetroleumathightemperatureand

pressurewillgiveC5-C7carboxylicacidswithmethanoic,propanoicandbutanedioicacidsas



by-products.

C5-C7 O2/HightemperatureandpressureC5-C7carboxylicacids

4.Withequationsandbriefexplanationdiscussthesyntheticpreparationofcarboxylcacid

Oxidationofprimaryalcoholsandaldehydes

Oxidationofprimaryalcoholsandaldehydescanbeusedtopreparecarboxylicacidsusingthe

usualoxidizingagents(i.eK2Cr2O7orKMnO4)inacidicsolution

RCH2OH [O],excessacid/KMnO4 RCHO [O] RCOOH

ii.CarbonationofGrignardreagent

Aliphaticcarboxylicacidsareobtainedbybubblingcarbon(IV)oxideintotheGrignardreagent

andthenhydrolyzedwithdiluteacid

RMgBr+CO2 (C2H5)2O RCOOMgBr H2O/dil.acidRCOOH+MgBrOH

Rmaybe1o,2o,3oaliphaticalkylorarylradical(aromaticradical)

iii.Inthepreparationofbenzoicacid,thereagentisaddedtosolidcarbon(IV)oxide(dryice)

whichalsoservesascoolanttothereactionmixture

C6H5MgBr+CO2 (C2H5)2O C6H5COOMgBr H2O/H
+ C6H5COOH+MgBrOH

Hydrolysisofnitriles(cyanides)oresters

RCN+2H2O H+ RCOOH+NH4
+

(R=alkylorarylradical)

RCOOR’H2O/H
+reflux RCOOH+R’OH

C6H5CH2CN+2H2O H+ C6H5CH2COOH+NH4
+

CH3CH2COOCH3 H2O/H
+reflux CH3CH2COOH+CH3OH

5.Withchemicalequationonly,outlinethereduction,decarboxylationandesterificationof

carboxylicacid.

i.Reductiontoprimaryalkanol

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

4H2O

4RCH2OH+Al(OH)3+LiOH

(Butanoicacid)CH3CH2CH2COOH LiAlH4 CH3CH2CH2CH2OH(Butanol)



ii.Decarboxylation

CH3CH2CH2COONa+NaOH fuse CH3CH2CH3+Na2CO3

Kolbesynthesis

2CH3CH2COONa+2H2O electrolysis/aq.CH3OH CH3(CH2)2CH3+CO2(anode)+

2NaOH+H2(cathode)

Esterification

CH3CH2CH2COOH+CH3CH2CH2OH H+----> CH3CH2CH2COOCH2CH2CH3H2O.


