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Lecture Topic I.11: Stability of Carbocations and Alkenes
Hydrocarbon Substituents Stabilize Carbocations
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Lecture Topic I.11: Stability of Carbocations and Alkenes
Resonance Stabilizes Carbocations

' A e
Primary with Secondary Secondary with Tertiary
resonance resonance
H ) H H HsC " H LHs
/ S\ / '~ CH;—C.
® ~ (:H3_"C @ N,
N, C) (:H3
H H ®CHy|<| H H

LESS STABLE

Tertiary with

resonance

H

HiG  p—H
C)

< HC H

'

H3C>_2@H Hie 2
{ HoC  H
J .
STABILITY o ——
MORE STABLE

Notes

56



Lecture Topic I.11: Stability of Carbocations and Radicals
Stability of Alkenes and the Hydrogenation Reaction

We observe the followingtrend in alkene stability:

1. More substituted = More stable
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These stabilities are determined by doing a hydrogenation of the
alkene and measuring the heat given off by the process. Hydrogenation
(addition of two H atoms to the pi bond) is accomplished by reacting
with H,(g) and a Pd or Pt catalyst:
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Lecture Topic .11: Stability of Carbocations and Radicals
Heats of Hydrogenation

)
Heat of Hydrogenation tells us about:

A more stable alkene has a

Structure heat of hydrog. (kcal/mol)
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