Structure and Preparation of
kenes: Elimination Reactions
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Alkene Nomenclature

First identify the longest continuous chain that includes
the double bond.

Replace the -ane ending of the corresponding unbranched
alkane with -ene.

Number the chain in the direction that gives the lowest
number to the first carbon of the alkene.
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H,C—=CHCH,CH, CH,CH,CH,CH=CHCHS,

|-Butene 2-Hexene
But-1-ene Hex-2-ene



Alkene Nomenclature
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Alkenes take precedence over éH3éHéH:éH2

alkyl- and halo-substituents |

when numbering the carbons. g
3-Methyl-1-butene
3-Methylbut-1-ene

The longest contiguous carbon chain including the alkene
takes precedence over a longer chain that does not
Include the alkene.
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6-Bromo-3-propyl-1-hexene
6-Bromo-3-propylhex-1-ene



Alkene Nomenclature

Hydroxyl groups outrank alkenes and the compound is
numbered so that the carbon with the T OH attached gets
the lowest number. The suffix is T enol and the locant for

the alkene precedes the i en and the locant for the T OH
precedes the 1 ol.

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display

5-Methyl-4-hexen-1-ol
l 3 5 5-Methylhex-4-en-1-ol



Common Names

Some common names are acceptable.

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display

H2C=CH2 CH3CH=CH2
[UPAC name: ethene [UPAC name: propene
Common name: ethylene Common name: propylene
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H,C=CH— asin H,C=CHCl or “ I
Vinyl Vinyl chloride
H,C=CHCH,— asin H,C=CHCH,0OH or >0
Allyl Allyl alcohol
H,C=C— as in H,C=CC(ClI or Cl

| |
CH, CH; )\

[sopropenyl Isopropenyl chloride



Naming Cycloalkenes

Change corresponding cycloalkane name suffix from T ane
to -ene. No substituents: no locant. With alkyl and halo
substituents number the alkene carbons 1 and 2 so that the
substituent has the lowest number.
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Cyclopentene I-Methylcyclohexene 3-Chlorocycloheptene
(not I-chloro-2-cycloheptene)



Structure and Bonding in Alkenes



sp? Hybridized Carbons

Alkene carbons are sp? hybridized and alkenes are
planar (a).

The alkene has one s-bond and one p-bond (c) formed by
overlap of the p orbitals (b).

The electrostatic potential map shows the high electron
density shown as red above (and below) the C-C bond (d).
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Bond Strength

The C=C double bond is stronger and shorter than a single
bond.
The p bond is weaker than a s bond.
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H __ sp -hybridized carbon

H ///, / —.:-_——___/___—*“'/::»::
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sp -hybridized carbon

C—C bond length = 150 pm
C==C bond length = 134 pm



Isomerism In Alkenes



‘ Isomers of C,Hg

The four Isomers are:
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1-Butene Is a constitutional iIsomer of the other three.
Cis- and trans-2-butene are stereoisomers: same
connectivity but a different arrangement in space.



Cis and Trans Isomers

Rotation about double bonds is restricted so
Interconversion or rotation about a double bond
IS not possible.
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Naming Stereoisomeric Alkenes
by the Ei Z Notational System






