DIENES (DIALKENES)

With cumulated double bonds ANNULENES (Allenes)
CHZ—C—CHZ

With isolated double bonds, 1,4-Pentadiene (double bond
react independently of one another)

CH,==CHCH,CH==CH,
With conjugated double bonds, 1,3-Butadiene

CH,=CHCH=CH,

Conjugated Dienes

« Two possible conformations result from rotation around
the C—C bond that joins the two double bonds.
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« Note that stereoisomers are discrete molecules, whereas
conformations interconvert.
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Conjugated Dienes

« Conjugated dienes are compounds having two double
bonds joined by one ¢ bond.

« Conjugated dienes are also called 1,3-dienes.

* Three sterecisomers are possible for 1,3-dienes with
alkyl groups bonded to each end carbon of the diene.
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Conjugation, Resonance, & Dienes

» Conjugation occurs whenever p orbitals can overlap
on three or more adjacent atoms.
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« The four p orbitals on adjacent atoms make a 1,3-
diene a conjugated system.
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Conjugation, Resonance, & Dienes

* Having three or more p orbitals on adjacent atoms
allows p orbitals to overlap and electrons to delocalize.

overlap of adjacent p orbitals

The Carbon—Carbon o< Bond
Length in 1,3-Butadiene

Features that distinguish conjugated dienes from isolated
dienes.

1. The C—C single bond joining the two double bonds is unusually
short.

2. Conjugated dienes are more stable than similar isolated dienes.

3. Some differences in reactivity of conjugated dienes compared to
isolated double bonds.

4. Conjugated dienes absorb longer wavelengths of ultraviolet light.







The Diels-Alder Reaction

A carbonyl group is an effective electron-withdrawing
group because it bears a partial positive charge (8+),
which withdraws electron density from the carbon-
carbon double bond of the dienophile.

Common dienophiles in the Diels-Alder reaction
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The Diels-Alder Reaction

3. The stereochemistry of the dienophile is retained.
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an achiral meso compound
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onantiomers.
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