
OrganicChemistry

Name

Professor

Course

Date



2

OrganicChemistry

1. Selectthebesttechniquefortheremovalofadryingagentfrom an

organicsolvent.(2points)

(a)simpledistillation (b)gravityfiltration

(c)fractionaldistillation (d)vacuum filtration

2. Listthethreeprocessesrequiredforanydistillationtechnique.(3points)

(i) BasicDistillationProcess

(ii) FractionalDistillationProcess

(iii) DestructiveDistillationProcess

3. Whatprecautionmustbeobservedwhenextractinganacidicsolution

withsodium bicarbonate?(3points)

Oneshouldensurethatthelabshouldbewellventilated,thereshouldbeno

flames,andglovesshouldbeworn.

4. Namethreeroutesbywhichchemicalsubstancesmayenterthebody

and,foreach,alaboratorypracticetominimizeexposure.(6points)

i.Inhalation:aerosolrelease

ii. Skin(eyes)absorption:Washingwithalotofwater

iii. Ingestion:Vomiting

5. Completetheflowchartbelowfortheseparationofthemixtureof

biphenyl,aspirinandcatechol.Drawthestructureoftheorganiccompoundsinthe
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appropriateboxattheendofeachstepandtherequiredreagentbeloweachline.The

acidiccompoundswillbeintheirconjugatebaseform.(6points)

1Extractwith3NHCL
2O2N

3CO2
-Na+

4NeutralizewithHCL
5CO2H
6NH2

6. Ethanolisconsidereda(2points)

(a)non-polarsolvent (b)polaraproticsolvent

(c)polarproticsolvent (d)anionicsolvent

7. Thepurposeofwashinganethersolutionwithasaturatedsodium

chloridesolutionis(2points)

(a)toremovetracesofacid (b)toextractinorganic

compounds

(c)toremoveunreactedsodium bicarbonate (d)toremoveexcesswater
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8. Givetheproductofthefollowingreaction.(3points)

NaHCO3+H2O=NaCO3+H3O

9. Defendorrefute:Ifbothcomponentsofasolutionarevolatile,stableat

theirboilingpoints,andhavedifferingboilingpoints,theycanbeseparatedby

fractionaldistillation.Justifyyouranswer.(3points)

True:fractionaldistillationinvolvesseparationofaliquidmixtureintofractions

basedontheirdifferinginboilingpoint(andchemicalcomposition)bymeansof

distillation,usingafractionatingcolumn.Hence,wherecomponentsofasolutionare

volatile,stableattheirboilingpoints,andhavedifferingboilingpoints,theycanbe

separatedbyfractionaldistillation

10. Theboilingpointcompositiondiagram forabinarymixtureofbenzene

andisopropanolisshownbelow:
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(a) WhatistheboilingpointofpureA?(2points)

100°C

(b) Whatisthecompositionoftheazeotrope?(2points)

i.benzeneand

ii.isopropanol

(c) Whatistheboilingpointofthepotsolutionwhenthesolutionis20%A?

(2points)

100°C

(d) Inthesimpledistillationofthesolutionthatis20%A,whatisthe

expectedtemperatureoftheinitialdistillate?(2points)

120°C
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(e) Inthefractionaldistillationofthesolutionthatis20%A,whatisthe

expectedtemperatureoftheinitialdistillate?(2points)

104°C

11. Ifcoolingthesolutionfailstoproducecrystals,givetwomethodsfor

inducingrecrystallizationanddescribehowtheywork.(4points)

i.Reflux:gentlyboilingthesolventforaboutaminute,notinghowthevapors

condenseonthetubewallsandrunbackdownintotheliquid.

ii. Dissolving:Thesoluteisdissolvedtoobtainpurecrystals.

12. Predictthedirectionofeachofthefollowingequilibriausingthe

appropriateequilibrium arrows: and (6points)

(a)

(b)

(c)

13. Selectthebesttechniquefortheseparationofmethanolfrom anon-

volatilebutsolubleimpurity.(2points)
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(a)simpledistillation (b)gravityfiltration

(c)fractionaldistillation (d)recrystallization

14. Whatpercentageof2,4-dinitrophenol(pKa=4.1)isionizedina10%

aqueoussolutionofNaHCO3(pH=8.2).Showwork.(3points)

PercentIonization=[H+][HA]x100%

0.0018/4.1x100%

=0.05%

15. Whatdoeseachletteroftheacronym PASSrepresentintheuseofafire

extinguisher

(2points)

P:Pull

A:Aim

S:Squeeze

S:Sweep

16. Forfractionaldistillation,HETPmaybeincreasedbywhichofthe

following?Selectallthatapply.(2points)

(a) changingthecolumnpacking

(b)decreasingthedistillationrate
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(c)increasingthecolumnlength

(d)decreasingtheexternalpressure

17. Explainwhyyoushouldnotallowaflasktoboiltodrynessduringa

distillationalthoughitmayallowyoutomaximizeyouryieldoftheproduct.(3points)

Lowesttemperatureatwhichtheliquidhassufficientvaporpressuretoignite

wheninthepresenceofanignitionsource.

18. CompoundBhasameltingpointrangeof128.2–131.4°C.To

determineifthecompoundistrans-cinnamicacid(m.p.131–133°C),amixedmelting

pointisdoneusinga50:50mixtureofthecompoundandpuretrans-cinnamicacid.

Themeltingpointofthemixturewasfoundtobe129.8–132.0°C.Whatconclusions

canbedrawnfrom thisexperiment?

(3points)

Conclusionsdrawninthislabarethatmeltingpointswereusedtodeterminethepurity

oforganiccompounds.Itwasobservedthatpurecompoundshadanarrow melting

range,whileimpuritiescausedthemeltingrangetobecomelowerandbroader.From

themixturemeltingpointsoneisabletoidentifytheunknownastrans-cinnamicacid.

19. Giventhesolubilitiesbelow,whichofthefollowingsolventsisbestfor

therecrystallizationof1.5gramsofcompoundA?(3points)

(a)ethanol (b)chloroform (c)methanol (d)water

Solvent SolubilityofCompoundA
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(gramssolute/100mL

soln)

@ 10°C @ b.p.

ethanol 2.2 12

methanol 0.4 8.0

chloroform 9.6 24

water 0.15 1.5

20. Asolutioncontaining4.0gofn-butyricacidina100mLofwaterwas

extractedtwicewith50-mLportionsofbenzene.Giventhedistributioncoefficient,K

(benzene/water),is5.0,calculatetheamountofn-butyricacidextractedfrom the

water.Showallcalculations.

(3points)

Kd=(Xo/100)/(0.12/100) 11.25=(Xo/0.12)
Xo=11.25x0.12=1.35g,acidextractedinorganicphase
Xtotal=Xo+Xaq=1.35g+0.12g=1.47g
%Ex=(Xo/Xtotal)x100=(1.35/1.47)x100≈92%

21. Discusstworeasonsrecrystallizationtypicallygivescrystalsofhigh

purity.(4points)

i.Byremovinginsoluableimpuritiesform

ii. Isolatingpurifiedcrystalsfrom remainingisolate

22. Selectthetruestatementsaboutthemeltingofasolid.(2points)
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(a) Meltingisaphasechange.

(b) Theenthalpyoffusionistypicallylargerthantheenthalpyofvaporization.

(c) Meltingoccurswiththevaporpressureofthesolidequalsthatofthe

liquid.

(d) Themeltingpointisdepressedbyinsolubleimpurities,

23. Theprimaryreasonfortheadditionofanhydrouscalcium chloridetoan

organicsolventis(2points)

(a)toremovetracesofacid (b)toremovecolorimpurities

(c)toremoveresidualwater (d)toremovedissolvedsalts.

24. Selectthebestapproachtoseparatetwoimmiscibleliquid.(2points)

(a)separatoryfunnel (b)gravityfiltration

(c)rotaryevaporation (d)simpledistillation

25. Defineazeotrope.(3points)

Referstoamixtureoftwoliquidswhichhasaconstantboilingpointand

compositionthroughoutdistillation.

26. Whichpairofsolventscan’tbeusedforliquid-liquidextraction?(2points)

(a)methylenechlorideandwater

(b)diethylether&saturatedaqueoussodium chloride

(c)acetoneandwater

(d)hexaneandmethanol
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27. Foreachofthefollowingfunctionalgroups,drawthegeneralstructure,

givetheapproximatepKa,anddrawtheconjugatebase.Thefirsthasbeendone.(6

points)

Name General

Structure

pKa Conjugate

base

Carboxylic

Acid

RCOOH ~10 A(–)

Amide -CONH −0.5

28. Whichofthefollowingmeltingpointcapillariesispackedwiththe

appropriateamountofcompound?(2points)

A.
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29. Whichofthefollowingshouldbeimmediatelyusedifyouspilledalarge

amountofchemicalonyourself?(2points)

(a)fireextinguisher (b)fireblanket

(c)eye-washfountain (d)safetyshower

30. Duringarecrystallization,thedesiredcompounddissolvedbutan

insolubleimpurityremained.Describetheprocedureforremovingtheimpurity.(4

points)

Recrystallizationworksjustwhenthebestpossiblesolventisutilized.Thesolute

mustbemoderatelyinsolubleinthesolventatroom temperaturebutsignificantlymore
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solventinthesolventathighertemperature.Also,impuritiesthatareavailableshould

eitherbesolubleinthesolventatroom temperatureorinsolubleinthesolventatahigh

temperature.Intheevent,oneneededtopurifyaspecimenofCompoundAwhichis

contaminatedbyalittlemeasureofCompoundB,asuitablesolventwouldbeonein

whichallofCompoundBdissolvedatroom temperatureonthegroundsthatthe

impuritieswillremaininsolutionandgothroughfilterpaper,abandoningjustpure

crystalsbehind.Likewisesuitablewouldbeasolventinwhichtheimpuritiesare

insolubleatahightemperaturesincetheywillstaystrongintheboilingsolventand

wouldthenbeabletobefilteredthrough.


