
 Elimination Reactions Allinvolvelossofelements fromthestartingmaterialto form
a new Tibondintheproduct
AlkylhalidesundergoeliminationreactionswithBreasted Lowerybases Theelementsof
HX arelostand analkeneisformed Protonacceptor Protondonner_acid
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leaving new bond 7IIafgEgroup Alkene

Dehydrohalogenation Methodofremoving elements ofAX whichintroduces a TIbond
prepare analkene
Is anexampleof B elimination since it requiresa lossof elements from2adjacent
atoms The a carbonis bondedtothe leaving group andtheBgroupisadjacent
to it
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Basescommonlyusedin elimination arenegativelychargedoxygencompoundslike OH
it'salkylderivatives OR called alkoxide
Potassium tert butoxide Kt OcUtz abulky nonnucleophilicbase isespeciallyusefulHowtodrawanyproductof dehydrohalogenation1Findthe ox carbon issp3hybridizedcarbonwhich is bondedtotheleavinggroup

2Identifyall 13carbonswith Hatoms
3RemovetheElements of HandX fromthe K andBcarbonandforma TIbond
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I p 2different B carbons soeliminationaffords2constitutional
TV 9 isomersbyloss of HBR on Ba or BbBae Bb
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Alkenes
Alkenesare hydrocarbon containing a carboncarbondoublebondtherefore are
Sp271200andtrigonalplanar
Areclassifiedaccordingtothenumberof carbonatomsbondedtothecarbons ofthedouble
bond
Monosubstitutedalkene hasonecarbon attached tothe doublebondcarbons
Disubstitutedalkenehas two
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Monosubstituted Disubstituted trisubstituted tetrasubstituted

Cisisomershave twogroups onthesameside ofthedoublebond
Transisomershave two groups on oppositesides of thedoublebond

hey Theseareisomers of eachother butnotsuperimpossable
cis Trans thereforeare diastiomers of oneanother

Wheneverthe 2groupson eachendof thecarboncarbondoublebond aredifferent
fromeachother 2diastiomers arepossible

Xx Yy X DXmustbe different fromeachotherand YandY
mustbedifferent fromeachother twohave2diastiomers
All4havetobedifferent

Trans Alkenes are generally morestable thancis Alkenes bclargergroups bonded
to thedoublebondcarbons arefurtherapart reducingstericInteractions
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MoreRgroupsmorestable Alkenebecaus RgroupsyareSp h bridizedand the
C C issp2 Thepercent S characterof ahybridorbital increases from25to 33 in going fromSp3 to Sp Thehigherthepercentageof Scharacter
themore itaccepts electrondensity
Sp2 hybridizedcarbonatomsacceptmore electrondensity Sp3aremoreableto
donate electrondensity
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TransAlkenes are morestablethan CisAlkenesbecausetheyhave lessstericInteractions
Increasingalkyl substitution stabalizes analkeneby anelectrondonatinginductiveeffect
MechanismsofElimination
2Methodsof elimination ELand EI justlike 2methods of nucleophilic Substitution
SN1andSN2
EL mechanismis bimolecularelimination differin timingofbondcleavageand bond



L2 haShhis bimol elimination fer n ngorbondcleavageand b dEI mechanismis unimolecularelimination formationareanalogoustoSN1 SN2
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mechanism fordehydrohalogenation istheE2mechanism HBR
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ELrectionis a 2ndorder kinetics meaningisbimolecularthereforeboth the alkylhalide
andbaseappearinrateequation
2ndorderexplained b c is a concertedreaction Allbonds are brokenandformed
in asinglestep

Bk isonestepthereis oneenergybarrierbetweenreactantsandproducts You'rebreaking
2bonds forming 2bono CC Br C H H2O and a bond
Thereforetransitionstatehas broken Formed
4partialbonds have8 distributedaround leavinggroup base

Entropyfavorstheproductsof anE2Reaction b c 2molecules of SMform 3 molecules
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Becausethe baseappears intherate equation therate of E2 will increase asthe
strengthofthe baseincreases
ELusually occurs w strongnegativelychargedbases like OHand OR
sometimesusestrongstericallyhinderednitrogens bases calledDBN DBU
Becausebond to leavinggroup ispartiallybroken inthetransitionstate thebetter
theleavinggroup thefastertheEZreaction
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solvents
Polaraproticsolvents donotsolvate wellwithanionslikeOH anegativelychargedbasewill
notbehiddenbystronginteractions w solvent andthebaseis stronger Strongerbasemeans
fasterreaction
PolarAproticSolvent favors E2
How8hr2 and E2 differ
Reactionsdiffer as thenumberof Rgroups onthe carbonW1 leavinggroup
increases therate of E2 increases rate of SN2 d

increaserateofSN2Reaction
R R Rgroupsincrease rate b c inTSthe
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2 3 substituentsstabilizes theTSwhich

increasingrateof e2reaction increasesrate of thereaction
essentiallymorebondsareformed

TheZaitsevrule
Thezait majorproduction in B eliminationhasthemore substituted doublebond
Ifreactionis regioselective whenityieldsperdominantlyor exclusivelyoneconstitutionalisomerwhen
morethanoneispossible
ELis regioselective bcthemoresubstituted alkeneperdominates

Zaitzerrule resultsb c thedoublebond ispartiallyformed inthetransitionstatefor
theELreaction Thesedoublebonds createmore stability ofdoublebandbyincreasingRgroupsand loweringitsenergy of the TS whichincreasestherate ofreaction
EawillcreatealkenescandD Dwillhavethemore substituteddoublebono isthemajor
productbecausethe TS leadingto its formationislowerinenergy

H go Reactionis stereoselective whenit

Yeah formsperdominantlyorexclusively oneH 13 Stereoisomerwhen2 ormore areBrs
Propats Be minorproduct possible EL is stereoselective
ats A aTerminal
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the EIMeehenism
Thedehydrohalogenation withH2O to form CHzzC CHz canbeusedto Illistrate the
secondgeneralmechanism ofelimination the EI mechanism
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An EI reactionexhibits firstorderkinetics meaning isunimolecular
rate K electrophile

Thereaction like SN1 kineticssuggest thereaction mechanism involvesmorethanone
step theslowstepis unimolecular involvingonlytheAlkylhalide
The EI Mechanism
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TNcarbocation
1130

Both EI andER require2bonds brokenand 2bondsformedonlydifferenceistimeEt reaction the leavinggroup comes off first before the B protonis
removed reaction occursin 2steps
Ed reaction theleavinggroupcomes off as the B protonis removed and the
reactionoccursin one Istep
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Therate of an EZreaction increases as thenumber of Rgroups onthecarbon w the
leavinggroupincrease

IncreasingRate ofan EI reaction Strongbaseslike Olt and or favor
E2 whereas weakerbases like
H2O and ROH favor EI reactions

RT Rtx I EI reactionsare regioselective favoring
formationofthemoresubstitutedmore

I stable Alkene
Regioselectivemean havemultipleH
possiblestereoisomershowever

r H ftR H
oneisfavored

Zaitsevrule doublebondw moresubstituted
1 2 3 B isfavoredapplies to EI reactionas

Increasingcarbocation stability 0 well

SNIandEI havethesamefirststepformationof carbocationhoweverwhathappensto
carbocationdiffers
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sameconditionswhichfavor Sn1 mechanismwill favor eliminationbyan EI mechanism
a 30alkylhalide assubstrate

apolarproticsolvent

Asresultboth reactionsusually
a weaknucleophile orbaseasreagent occur inthesamereactionmixtureto

affordamixtureofproduct

Tar I BsO

Ipo jpg y

stergchemicalfeatures
carbocation

g g



tf'm Fo I IF Hso

m

sortproduct H
c c toIn 430 W lx

antiperiplanar
TheHandXatomscanbeorientated onthesamesideofthemolecule thisgeometry iscalled
Synperiplanar
TheHandXatomscanbeorientatedonoppositesideofthemoleculethegeometryiscalled anti
periplanar
Allevidencesuggeststhat ELeliminationoccursmostoftenintheantiperiplanargeometry
Antiperiplanar arrangementhas astaggeredconfirmation 2electronrichgroupsare farapart
Synperiplanar arrangementhasan eclipsed confirmation aelectronrichgroupsareclose
Needtobe in axial confirmationinorderfor EZ tooccur lessstablewilloccur
Strengthofbase isthemostimportantfactorindeterminingthemechanism foreliminationstrong
basesfavortheELmechanismWeakbasesfavor El mechanism


