Elimination Reactions . All involve (0SS of elements From the 'S{'arh‘ns material +5 Form

a new T bond in the produet
‘—’Allgpl halides andergo climination reactions with Bronsted - lowry bases . The elements of

Proton donner=acid

HX are loat and an alkene is formed
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Dehydrohalogenodion : Methed of mmovfncj elements of HX which introduces a T bond&

prepare an alkene
b [3 an example of B efiminotion vince it requires a loss of elements from & ac{]‘qcmf

a;r:r!\f. The o< corbon is bonded fo the [eaving group ond the P groupisadjacent
i

qd‘,acen’cH
gfoup H/\" DA e e N + H—B" + X~
P ?}X Leawt r\S eal‘l;mmi‘lhm B [
grodp

~Boses commonly used in _elimination are negatively charged oxygen compounds like ~“OH

L s alk«,\ de?.‘vaHves, “O0R  called glkoxides

L Phtassiom  terd- bytoxide, K _OC(CH353 a bulka nonnucleophilic base , i3 espccialltj useful
How 40 draw any produck o€ c\eh rohalogenation

l. Find twe &< cavioon -1 3\73 h:.jbridiZec) carbonh whidn s bonded o the leavima qrovp

2. Tdentify all B carbons with H atoms
3. Remove the Elements of Hand X from the o< and P carbon and form o M bond

| i Because all 2 B are identical only one
|\ C— alkene is forme ¢
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_AlKenes

o Alkenes are hydrocarbon containing a Cavbon-carbon doble bond thevt fore avc

8p2 120" and trigonal planar
* Are classified o.ccordm:j {0 the number of carbon atoms bonded +o Hhe cavbons of Hhe double

bond
L Monosubstituted alkene has one carbon attotched fo Yhe double bond covbons

Di substituted alkene hos +wp
R R R\ ~H R4



\ _H N H e Cel] Y el A
Monp substifuted Di subSiituted trisubstituted detva substituted

“Cis isomers howe kulo groups on the Same Side of +he double bond
~Trans isomers hove buso “gqroups on oppesite Sides of Hhe double bond

|— ] * These ave isomers of each other but not superimpoSsabl
Cis Trans there fore are  diaStiomers of one another

“Whenever 4o A qroups on eadhh end o€ the carbon - carbon double bond are different
from eachother 2 diastiomers are possible
X > e < \(‘ -X L X must be different From each other and Yand V.
X‘

must be difleent From eacCh other 4o hove & diastiomers
—All Uhove to be difterend

“TMrans Alkenes are generally more Stable  than cis Alkenes' blc larger qroups  bonded
o the duble bond carbons are Further apard reducing Steric Interacons

The trans isomer has the CH3 groups Steric interactions of the CH5 groups
rarther away from each other. destabilize the cis isomer.
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least Stable Most Stable
CH, = CH, = RCH = CH, = RZC =CHZ ~RCH=CHR = RzCH =CHR < R,C= CR,

*More [ groups move Stable Alkene becaus R groups ypre Sp* h bridized and the
C=C i5$p?. The percent  S-Character of o hybrid orbital inueaws Crom 29°
fo 33°% in going from Sp3 +o Sp%  The higher the percentage of 3-Charatter
the move it accepls electron density.

b 52 ka\)ridizad (arbon atoms aecept mow elechvon density & Sp3 are Mo able to
donale " electron dm‘iik’

Nc“s \— s cuz/\/c‘u3
monosubstituted Cis disubstituted trany  disubstituted

Increased Stabi li’fg '

—Trans Alkenes are move stable Han Cis Mhkenes Bawm&MMvg less steric |nkeractions

- [ncmmiv\c, allyl 36bStituton Stabalizes on alkene b‘j on elettron- c\onq-ﬁr\:] induttive e€fect

Mechanisms of | Elimination

-2 Methods of elimination E2 and E1  just like 2 methods of nucleophillic  Substitution
SNL and N2

- E2 mechanism i¢  himolecolar eliminalianm PO e e e o ey S R T i
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£d Mechanizm, - > <
-Most common mechanigm For Aekudro‘\ab%mn:ﬁon is +the E2 mechanism T HYr

_E2 Reoction m«.=K[(CH3)3 CBr] [-oH] e
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E2 rectionis o and order Kinetics Meaning i§ bimolecular therefore both the Mkta\ hal1de
and base appear in rate egquation
> and order explained b/c is o Concerted reaction : All bonds ave proken and formed
in a dingle Step :
~Ble i5 one step there 15 one eneryy bavcrier betueen reactants and Products - Youre breaki ng
2 bongs 2 forming & bon g (c-Br, ¢H) (H,0 ond’ T fond)
2 Therefore ransition Stade hos broken Formed
Y partial bonds have 97 dishributed around leaving group £ base
*Emlrcifg favors the products of an E2 Reaction ble "2 wolecules of SM form O molecikes
of
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~Becouse the base appears in the rate equadtion Yhe rate 26 E2 Will {ncreose as e
Shrength o the bose inoveases

L» 2 ysually occurs wi/  Stron nec}aﬁvel cha ‘008&3 \ike —Ol—\ and -0R
Sometimes gge S‘meﬂ Skr:cqmj indeved ni?roa‘ms boses cilled DBN & DBU

*Because bond to  [eavin group 18 Parﬁallsj broken in the transition state | tne beer
the leaving group the foster the EZ reaction
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Polar aprotic Solvents  do not solvale  well with anions like -0 , o vegatively charged base Will
not be hidden by Stronginferactions o/ Solveny and +he base is Stronger . Stronger base means
Faster reattion

Polar Aprokic Solvent Favers E2

How NR ond Ea  differ
-Reactions giffer a5 the number of R groups on the carlbon Wi leaving group

increnses the vade of EQ increases Yote of SN2 Wy

Inerease rate of SN2 Reaction
R R -R 9groups increase cote ble inTS the
&/\ )\ double bond is Pomh‘a.lls formed So has
£ Lo’ SRS | i e bond w/ alkyl
° : YAR ncre.asmj stability of dovble bond w/ a y
_ . : 3 Substituen+s stabilizes +he TS which
G Pl s i 2 B L increases rate of the reacton

The Zaitzev ryle
The zaitzev rule mapr production in P elimination has the more Substituteq double bond

- IF reaction i regioselective wuuhen it yields perdominantly oc exclusively one constitutional isower wien

More than one is Passible.
L £Qis regioselechve blc the more subStituted alkene perdominates
-2aitzev rule resuls ble Hhe double bond 18 partially formed in the trangition $iate for

the EX reattion . These dovble bonds creaie more Stability of double bond by (ereasing
R groups and lowering its energy of 4he TS  Which incresses the rate o€ reaction

- Ea wil\ ereate alkenes Cand D. D will have the move substituted double bong, 15 the major
Produdr. becavse He TS leaa'wa to its Cormation is lowser in energy

,"H = ~Reaction is Stereoselective when it
| ' /\( i jtwl Forms perdominartily or exclusively one
B 5- 1 Stereoisomer When 2 or more are
F cMs Be piner product possiblc. €18 Slereoseleckive
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“The E2 Mechanism
The dd/uddrokq.l. fon with B0 Yo Form (Cua)z(',:C“z can be used o “[i%‘lfa{t e

Second general mechonis. ge elimination +he EL medhanism
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¥ An EL reaction exhibits first-order Kinetice m:ominca is unimolecular

Ly rate = K felceﬁ»phile]
~The reacHon like SNL Kinestes su%es'l- Hee reaction methanism nvolves more than one

Step & the slow. Step is_unimolecular involving only the Alk“[ halide
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carbocoation @

Both €1 and E}\ require 2 bonds brokem and & bonds formed ,only difference iy Hme

2 €1 reaction the leaving aroup comes of € firgt before the P protonis
removed , 4 reaction occursin & dteps

S EX reaction the (eow\m) group comes off as the B proton i3 removed and +he
reaction OCCUrS in onelai-ep
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~The rate of an E1 reachion increases as t+he number o f R Qroups onthe carbon wi/ the
leaving qroup increase

= Strong bases like OR~ and OR™ fovor

EX  whereas weaker bases like

yi %\ H,0 and ROM favor E1 reactions
R/\Y /\x ': % - E1 reactions are reﬂiosc\ccﬂve fovoring
,l, formation of the more substituted more
,L Stable Alkene

L Regioselective mean hovewultiple

H R | pos sible Steriosomers housever
)\ g/g\ H R R a0 13- Hupred

R7OTH - Zaitsev rule (double bond w! more Substituled

\ /5 g B s Favored) applies to £1 reaction aS
— well

#SNL and E1 howe the same first Step- Formation of Carbocation , however what hagpens +o
Carbocation difters

Swl
-3ame conditions which Favor Yl mechanism will Favor ellmination btﬁ an E1 mechansm

L o 3° alkyl halide 05 Substrate % kS resylt poth reactions usually

A weak nucleophile or base as reagent oCcur intheSame reaction mixture to

a polar protic Solvent 0€ford a Mixture of product
® i Stereschemical Featyres
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/%/ S MYy — /1\ Fd- ot + H;0: Ssn per{plomar
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-~ The Hand X atoms can be orientated on the Same Side of the molecvle | his qeometry s called

Syn perplanar
=~ The H and X atorvs can be orientated on opposite Side of the mdecule , the geometry is colled ant;

periplanar
~Al evidence Suggests +hat  E2 elimination oecurs most offen in the anti periplanar geometry
¥ Aok perip\w/\ar armngmm*— has a S\-cwﬂemd confimation = & electron rich goups are Far apact
* Syn periplanar ofrangment hos an eclipged Confirmation =2 & eleatvon rich gqroups are close
-Neeg to be in  axial Confirmutioninorder for E2 to occwy (less staple wil\occur)
~ Strenofinof bege s the most important foctor in determining the mechanism for elimination. S\‘ronﬁ

bages favor the EQ mechanism. Weak bases fovor EL mechanism



