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1.GivetheIUPACnamesofthefollowingcompounds.

 HCOOH-Methanoicacid

 HOOCCH2CH2CH2COOH-Pentan-1,5-dioicacid

 CH3CH2CHCOOH-Butanoicacid

 HO2C-CO2H-Ethanedioicacid

 CH3(CH2)4COOH-Hexanoicacid

 CH3CH=CHCH2CH2COOH-Hex-4-eneoicacid

2.Discussbrieflythephysicalpropertiesofcarboxylicacidsunderthe

followingheadings

 Physicalapperance:AllsimplesaliphaticcarboxylicacidsuptoC10

areliquidsatroom temperarure.Mostothercarboxylicacidsare

solidatroom temperaturealthoughannhydrouscarboxylicacid

(aceticacid)alsoknownasglacialethanoicacidfreezestoanice

likesolidbelowtheroom temperature.



 Boilingpoints:Boilingpointsincreaseswithincreasingrelative

molecularmass.Aromaticcarboxylicacidsarecrystallinesolids

havehighermeltingpointsthantheiraliphaticcounterpartsof

comparablerelativemolecularmass.

 Solubility:Lowermolecularmasscarboxylicacidswithuptofour

carbonatomsintheirmoleculesaresolubleinwater;thislargely

duetotheirabilitytofrom hydrogenbondswithwatermolecules.

Thewatersolubilityoftheacidsdecreasesastherelativemolecular

massincreasesbecausethestructurebecomesrelativelymore

hydrocarboninnatureandhencecovalent.Allcarboxylicacidsare

solubleinorganicsolvents.

3.Writetwoindustrialpreparationsofcarboxylicacids.

 From carbon(ii)oxide:Methanoicacidismanufacturedbyadding

carbon(ii)oxideunderpressuretohotaqueoussolutionofsodium

hydroxide.Thefreecarboxylicacidisliberatedbycarefulreaction

withtetraoxosulphate(Vi)acid(H2SO4)

NaOH H2SO4

CO--------HCOONa------------HCOOH+NaHSO4

 From Ethanol:Ethanoicacidisobtainedcommerciallybytheliquid

phaseair-oxidationof5%solutionofethanaltoethanoicacidusing

manganite(ii)ethanoatecatalyst.Ethanalitselfisobtainedfrom

ethylene.



_ Dil.H2SO4/HgSO4 O2/(CH3COO)2Mn

HC=CH----------------------------CH3CHO---------------------------CH3COOH

4.Withequationsandbriefexplanationsdiscussthesynthetic

preparationofcarboxylicacid

 Oxidationofprimaryalcoholsandaldehydes:oxidationofprimary

aloholsandaldehydescanbeusedtopreparecarboxylicacids

usingtheusualoxidizingagents(i.ek2cr2O7orKmnO4)inacidic

solution

[O]excessacid/KMnO4 [O]

RCH2OH------------------------------RCHO--------RCOOH

 CarbonationofGringardreagent:Aliphaticcarboxylicacidsare

obtainedbybubblingcarbon(IV)oxideintotheGringnardreagent

andthenhydrolyzedwithdiluteacid.

(C2H3)2O H2O/Dil.acid

RMgBr+CO2---------------RCOOMgBr----------------------

RCOOH+MgBrOH

 Hydrolysisofnitriles(cyanides)oresters

H+

RCN+2H2O------RCOOH+NH4+

H2O/H+reflux



RCOOR’------------------------RCOOH+R’OH

H+

C6H5CH2CN+2H2O------------------C6H5CH2COOH+NH4+

H2O/H+reflux

CH3CH2COOCH3-----------------------CH3CH2COOH+CH3OH

5.Withchemicalequationonly,outlinethereduction,decarboxylationand

esterificationofcarboxylicacid.

4RCOOH+3LiAIH4------------------(RCH2O)4AILi+2LiAIO2+4H2

I

I 4H2O

I

4RCH2OH+AI(OH)+LiOH

LiAIH4

CH3CH2CH2COOH----------CH3CH2CH2CH2OH

Butanoicacid butanol

 Decarboxylation

fuse

CH3CH2CH2COONa+NaOH---------CH3CH2CH3+----Na2CO3



Kolbesynthesis

Electrolysis/aq.CH3OH

2CH3CH2COONa+2H2O--------------------------------

CH3(CH2)2CH3+CO2(Anode)+2NaOH+H2(cathode)

 Estherification

H+

CH3CH2CH2COOH+CH3CH2CH2OH-

CH3CH2CH2COOCH2CH2CH3+H2O


