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IUPACNAMESFORTHEFOLLOWINGCOMPOUNDS

I,HCOOH:METHANOICACID

ii,HOOCCH2CH2CH2COOH:PETAN-1,5-DIOICACID

iii,CH3CH2CH2COOH:BUTANOICACID

iv,HO2C-CO2H:ETHANEDIOICACID

V,CH3CH=CHCH2CH2COOH:HEX-4-ENEOICACID

VI,CH3[CH2]4COOH:HEXANOICACID
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PHYSICALPROPERTIESOFCARBOXYLICACIDS

Physicalappearances

AllsimplealiphaticcarboxylicacidsuptoC10areliquidsatroom temperature.Most

othercarboxylicacidsaresolidatroom temperaturealthoughanhydrouscarboxylic

acid(aceticacid)alsoknownasglacialethanoicacidfreezestoanice-likesolidbelow

theroom temperature.

Boilingpoints



Boilingpointincreaseswithincreasingrelativemolecularmass.Aromaticcarboxylic

acidsarecrystallinesolidsandhavehighermeltingpointsthantheiraliphatic

counterpartsofcomparablerelativemolecularmass.

Solubility

Lowermolecularmasscarboxylicacidswithuptofourcarbonatomsintheirmolecules

aresolubleinwater;thislargelyduetotheirabilitytoform hydrogenbondswithwater

molecules.Thewatersolubilityoftheacidsdecreasesastherelativemolecularmass

increasesbecausethestructurebecomesrelativelymorehydrocarboninnatureand

hencecovalent.Allcarboxylicacidsaresolubleinorganicsolvents.
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INDUSTRIALPREPARATIONS

1.From Carbon(II)oxide

Methanoicacid(formicacid)ismanufacturedbyaddingcarbon(II)oxideunder

pressuretohotaqueoussolutionofsodium hydroxide.Thefreecarboxylicacid

isliberatedbycarefulreactionwithtetraoxosulphate(vi)acid(H2SO4)

CO NaOH HCOONa H2SO4 HCOOH +NaHSO4

2.From ethanal

Ethanoicacidisobtainedcommerciallybytheliquidphaseair-oxidationof5%

solutionofethanaltoethanoicacidusingmanganite(II)ethanoatecatalyst.



Ethanalitselfisobtainedfrom ethylene

HC CH dil.H2SO4/HgSO4 CH3CHO O2/(CH3COO)2Mn CH3COOH
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SYNTHETICPREPARATIONSOFCARBOXYLICACIDS

Therearealotofwaystopreparethecarboxylicacidsynthetically,butIwilljuststate

twobrieflywiththerespectiveequations.

Oxidationofprimaryalcoholsandaldehydes

Oxidationofprimaryalcoholsandaldehydescanbeusedtopreparecarboxylic

acidsusingtheusualoxidizingagents(i.eK2Cr2O7orKMnO4)inacidicsolution

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

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,

Reductiontoprimaryalcohol



Carboxylicacidsareverydifficulttoreducebycatalytichydrogenationor

dissolvingmetalsbutlithium tetrahydridoaluminate(III)anddiboraneform

intermediatecompoundswiththeacidswhichliberatethealcoholonhydrolysis

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

4H2O

4RCH2OH+Al(OH)3+LiOH

CH3CH2CH2COOH LiAlH4 CH3CH2CH2CH2OH

Butanoicacid Butanol

Decarboxylation

Thisinvolvesremovalofthecarboxylgroupfrom theacidtogiveahydrocarbon

oritsderivative.

Thermaldecarboxylation

Carboxylicacidswithastrongelectronattractinggroupeg–COOH,-CN,NO2,C=O

decarboxylatereadilyonheatingto100-150oCwhileothersdecarboxylatewhen

theirsaltsareheatedwithsodalime

CH3CH2CH2COONa+NaOH fuse CH3CH2CH3+Na2CO3

Kolbesynthesis

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

2NaOH+H2(cathode



Esterification

Inthepresenceofstrongacidcatalyst,carboxylicacidsreactwithalcoholsto

form esters

CH3CH2CH2COOH +CH3CH2CH2OH H+ CH3CH2CH2COOCH2CH2CH3+

H2O.


