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1.THETWO MAJORCLASSIFICATIONSOFALKANOLS

A)Alcoholsfallintodifferentclassesdependingonhow the-OHgroupis

positionedonthechainofcarbonatomsorthenumberofhydrogenatoms

attachedtothecaebonatom containingthehydroxylgroup.Therearesome

chemicaldifferencesbetweenthevarioustypes.

PrimaryAlkanols

Inaprimary(1°)alcohol,thecarbonatom thatcarriesthe-OHgroupisonly

attachedtoonealkylgrouporattachedtotwoorthreehydrogenatoms.

Someexamplesofprimaryalcoholsareshownbelow:

Noticethatthecomplexityoftheattachedalkylgroupisirrelevant.Ineach

casethereisonlyonelinkagetoanalkylgroupfrom theCH2groupholding

the-OHgroup.Thereisanexceptiontothis.Methanol,CH3OH,iscountedas

aprimaryalcoholeventhoughtherearenoalkylgroupsattachedtothethe

-OHcarbonatom.

SecondaryAlkanols



Inasecondary(2°)alcohol,thecarbonatom withthe-OHgroupattachedis

joineddirectlytotwoalkylgroups,whichmaybethesameordifferentor

attachedtoonlyonehydrogenatom.Examplesincludethefollowing:

TertiaryAlkanols

Inatertiary(3°)alcohol,thecarbonatom holdingthe-OHgroupisattached

directlytothreealkylgroups,whichmaybeanycombinationofthesameor

differentgroupsorattachedtonohydrogenatom.Examplesoftertiary

alcoholsaregivenbelow:

B)Thisisbasedonthenumberofhydroxylgroupstheypossess.

Monohydricalcohols

Theyhaveonlyonehydroxylgrouppresentinthealcoholstrructure.E.g:

Ethanol(CH3CH2OH)andButanol(CH3CH2CH2CH2OH)

Dihydricalcohols

TheyarealsocalledGlycolsandhavetwohydroxylgroupspresentinthe



structureofthealcohol.E.g:Ethan-1,2-diol(HOCH2CH2OH)andHexan-2,4-

diol[CH3CH(OH)CH2CH(OH)CH2CH3]

Tryhydricalcohols

Theyarealsocalledtriolsandhavethreehydroxylgroupspresentintheir

alcoholstructure.E.g:Propan-1,2,3-triol[OHCH2CH(OH)CH2OH]andButan-

1,2,4-triol[OHCH2CH(OH)CH2CHOH]

Polyhydricalcohols

Theyarealsocalledpolyolsandhavemorethanthreehydroxylgroupsin

theiralcoholstructure.E.g:Heptan-2,3,4,5,6-pentaol

[CH3CH(OH)CH(OH)CH(OH)CH(OH)CH(OH)CH3]andOctan-2,3,4,6-butaol

[CH3CH(OH)CH(OH)CH(OH)CH2CH2CH(OH)CH2CH3].

2.Grignardreagentused-CH3MgCl(MethylmagnesiumChloride)

Alkanonegiven-CH3CH2CH2CH2C=OCH2CH2CH3(Octan-4-one)



3.TheIndustrialManufactureofEthanolwithallReactionsand

NecessaryEnzymesandTemperatureofReaction

Carbonhydratessuchasstarcharemajorgroupofnaturalcompoundsthat

canbemadetoyeildethanolbythebiologicalprocessoffermentation.The

biologicalcatalysts,enzymesfoundinyeastbreakdownthecarbonhydrate

moleculesintoethanoltogiveayeildof95%.Thestarchcontaining

materialsincludemolasses,potatoes,cereals,riceandonwarmingwith

maltto600cforaspecificperiodoftimeareconvertedintomaltosebythe

enzymediastasecontainedinthemalt.

Themaltoseisbrokendownintoglucoseonadditionofyeastwhichcontains

theenzymemaltaseandatatemperatureof150C

Theglucoseatconstanttemperatureof150Cistheconvertedintoalcoholby

theenzymeZymasecontainedalsoinyeast.

NOTE:

Substrate(theglucosesolution)-Enzymesworkbestwhenthereisahigh

enoughsubstrateconcentrationforthereactiontheycatalyse.Iftoolittle



substrateisavailabletherateofthereactionisslowedandcannotincrease

anyfurther.

AbsenceofOxygen–Airmustbeexcludedfrom thevesselinwhich

fermentationisbeingcarriedout.Aircontainsalargeproportionofbacteria

calledAcetobacter.Acetobacterbacteriauseatmosphericoxygenfrom air

tooxidiseethanolinthewine,producingaweaksolutionofethanoicacid

(vinegar).

Yeast–thefermentationoftheglucosesolutiontoethanolcannottakeplace

withoutthepresenceofyeast.Yeastcontainstheenzymezymasewhichacts

asacatalystforthereaction.

4.TheProductObtainedintheReductionofAlkanoneandAlkanalwith

SpecificExamplesEach.

AlkanalsandAlkanonesarereducedtoprimaryandsecondaryalcohols

respectivelybythereactionwithhydrogeninthepresenceofplatinum or

nickelcatalystorwithaluminium isopropoxide(theMeerwein-Ponndorf

reaction)orwithcomplexmetalhydride,suchaslithium

tetrahydridoaluminate(III)(LiAlH4)orsodium tetrahydridoborate(III)

(NaBH4).

ExamplesforAlkanals:



Propanal Propanol(10alcohol)

Phenylmethanal Phenylmethanol(10alcohol)

ExamplesforAlkanones:

Phenylethanone Phenylethanol(20alcohol)

Cyclohexanone Cyclohexanol(20alcohol)




