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f-“s of the E2

paction takes place
l e step through a
r‘f'a state in which
ouble bond begins
@t the same time

ﬁ‘refer to
| Mechanisms
i& Movies

of an alkyl halide.

Base (B?) attacks a neighboring
hydrogen and begins to remove the
H at the same time as the alkene
double bond starts to form and the
X group starts to leave.

Neutral alkene is produced when
the C—H bond is fully broken and

the X group has departed with the
C—X bond electron pair.
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Zaitsev’s rule In the elimination of HX from an alkyl halide, the mos
highly substituted alkene product predominates.

Br

l 7 C1 ) 1
CH,CH,CHCH, —raion— CH;CH=CHCH, + CH,;CH,CH=0f
2-Bromobutane 2-Butene 1-Butene
(81%) (19%)
0 T i
CH3CH,CCH; — 4"~ CH,CH=CCH,; + CH,CH,C —CH,
I . 2-Methyl-2-butene 2-Methyl-1-butene
CH,
(70%) (30%)

2-Bromo-2-methylbutane
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(syn periplanar)

o H2I XJF =X BTN U
(anti periplanar)




H
H \C/
\C/ \
X

Anti periplanar geometry
(staggered, lower energy)

Syn periplanar geometry
(eclipsed, higher energy)
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The transition state for the E2 reaction of an alkyl halide with base. Overlap of the
developing p orbitals in the transition state requires periplanar geometry of the

reactant.

Anti periplanar reactant Anti transition state




Base:——
H H\ /Ph
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Br—

H
H Ph

Br Ph
Br

meso-1,2-Dibromo-
1,2-diphenylethane
(anti periplanar geometry)

KOH

_—
Ethanol

H Ph
Br Ph

(E)-1-Bromo-
1,2-diphenylethylene
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ion of menthyl and neomenthyl chlorides. (a) Neomenthyl chloride
ts more stable conformation, but (b) menthyl chloride must first
Cl loss can occur.

Trans diaxial

1
‘ CH(CH3)2 H3c/m‘f \ gt H3C
= as
g H 9(01{3)2 Na* ~OCH,CHs,

H ethanol CH(CHS)Z
. Neomenthyl chloride 3-Menthene
" C
B H U oo, o< ML
Pl ;1 ~\ CH(CHo), —& CH(CHj),
UH
Trans diequatorial 2-Menthene
Menthyl chloride
Il Ring-flip '“ Ring-flip
Trans diaxial
Fast
Na* “OCH,CHj,

ethanol

CH, L*Cl CH,
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Faster reaction H

| o
CII —iCHBr S >H

H

1-Bromo-2-phenylethane

Slower reaction D
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D

1-Bromo-2,2-dideuterio-
2-phenylethane

Deuterium isotope effect:
2= A oMHA IC-HZ &=
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Spontaneous dissociation of the

tertiary alkyl chloride yields an
intermediate carbocation in a slow,
rate-limiting step.

Carbocation

Loss of a neighboring H* in a fast
step yields the neutral alkene
product. The electron pair from the
C—H bond goes to form the alkene
7 bond.
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