
NAME:MAZACHATGRACE

MATRICNO.:19/MHS06/022

DEPARTMENT:MEDICALLABOURATORYSCIENCE

COURSETITLE:GENERALCHEMISTRYII

COURSECODE:CHM 102

ASSIGNMENTTITLE:ASSIGNMENTONCARBOXYLICACID

ANSWERS

1.a.HCOOH–Methanoicacid

b.HOOCCH2CH2CH2COOH–Pentan-1,5-dioicacid

c.CH3CH2CH2COOH–Butanoicacid

d.HO2C-CO2H–Ethanedioicacid

e.CH3(CH2)4COOH–Hexanoicacid

f.CH3CH=CHCH2CH2COOH–Hex-4-eneoicacid

2.PROPERTIES

I. PHYSICALAPPEARANCE

AllsimplealiphaticcarboxylicacidsuptoC10areliquidsatroom

temperature.Mostothercarboxylicacidsaresolidatroom temperature

althoughanhydrouscarboxylicacid(aceticacid)alsoknownasglacial

ethanoicacidfreezestoanice-likesolidbelowtheroom temperature.

II. BOILINGPOINT

Boilingpointincreaseswithincreasingrelativemolecularmass.Aromatic

aliphaticcounterpartsofcomparablerelativemolecularmass.

III. SOLUBILITY

Lowermolecularmasscarboxylicacidswithuptofourcarbonatomsin

theirmoleculesaresolubleinwater;thislargelyduetotheirabilitytoform

hydrogenbondswithwatermolecules.Thewatersolubilityoftheacids



decreasesastherelativemolecularmassincreasesbecausethestructure

becomesrelativelymorehydrocarboninnatureandhencecovalent.All

carboxylicacidsaresolubleinorganicsolvents.

3.INDUSTRAILPREPARATION

I. FROM CARBON(II)OXIDE

Methanoicacid(formicacid)ismanufacturedbyaddingcarbon(II)oxide

underpressuretohotaqueoussolutionofsodium hydroxide.Thefree

carboxylicacidisliberatedbycarefulreactionwithtetraoxosulphate(vi)acid

(H2SO4)

NaOH H2SO4

CO → HCOONa → HCOOH + NaHSO4

II. FROM ETHANOL

Ethanoicacidisobtainedcommerciallybytheliquidphaseair-oxidationof5%

solutionofethanoltoethanoicacidusingmanganite(II)ethanoatecatalyst.

Ethanalitselfisobtainedfrom ethylene.

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

HC ≡ CH → CH3CHO →

CH3COOH

4.SYNTHETICPREPARATION

I. OXIDATIONOFPRIMARYALCOHOLSANDALDEHYDES

Oxidationofprimaryalcoholsandaldehydescanbeusedtoprepare

carboxylicacidsusingtheusualoxidizingagents(i.e.K2Cr2O7orKMnO4)in

acidicsolution



[O],excessacid/KMnO4 [O]

RCH2OH → RCHO → RCOOH

II. HYDROLYSISOFNITRILES(CYANIDES)ORESTERS

H+

RCN + 2H2O → RCOOH+NH4
+

(R=alkylorarylradical)

H2O/H+reflux

RCOOR' → RCOOH+R’OH

H+

C6H5CH2CN +2H2O → C6H5CH2COOH + NH4
+

H2O/H+reflux

CH3CH2COOCH3 → CH3CH2COOH + CH3OH

III. CARBONATIONOFGRIGNARDREAGENT

Aliphaticcarboxylicacidsareobtainedbybubblingcarbon(IV)oxideinto

theGrignardreagentandthenhydrolyzedwithdiluteacid

(C2H5)2O H2O/dil.acid

RMgBr+CO2 → RCOOMgBr → RCOOH +MgBrOH

Rmaybe1⁰,2⁰,3⁰aliphaticalkylorarylradical

Inthepreparationofbenzoicacid,thereagentisaddedtosolidcarbon(IV)

oxide(dryice)whichalsoservesascoolanttothereactionmixture



(C2H5)2O H2O/H+

C6H5MgBr+CO2 → C6H5COOOMgBr → C6H5COOH +

MgBrOH

5.REDUCTIONTOPRIMARYALCOHOL

(C2H5)2O

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

↓4H2O

4RCH2OH +Al(OH)3 +LiOH

LiAlH4

CH3CH2CH2COOH → CH3CH2CH2CH2OH

Butanoicacid Butanol

DECARBOXYLATION

fuse

CH3CH2CH2COONa+NaOH → CH3CH2CH3 +Na2CO3

Kolbesynthesis

Electrolysis/aq.CH3OH

2CH3CH2COONa+2H2O → CH3(CH2)2CH3 +

CO2(anode)+2NaOH +H2(cathode)

ESTERIFICATION

H+

CH3CH2CH2COOH +CH3CH2CH2OH ↔

CH3CH2CH2COOCH2CH2CH3+ H2O




