Chapter 20 - Dienes, Conjugated Systams, and Patiayalic Reantivns
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R stability of Conjugated Dienes
A, Conjugation refers 1o molecules that contaln Lwo of SR sl et thoikiaie
bonds, :
Dienes are compounds that contiin two CsC bonds
2. An unconjugated diene is one inwhich the gdouble bons W et
by two or more single bonds. -~ -
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a. The simplest diene is 1.3-butatliens,
q, A cumulated diene is one in which the double bongs share an sp-
hybridized carbon.
B. Table 20.1 gives the heats of hydrogenation for several silkenes and comjugated

dienes.

1 Heats of Hydrogenation of Sevaral &lkenes zmt

Conjugated Dienes
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b, Theoratically, all wa're doing to make 1,3-butadiene Is adding
another double bond, So what if we sald we were hydrogenating
twa molas of -butena??

That BN, "
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X In nature, we sea that AN for 1, 3-butadiene is -237 kI/mol, a difference of :
17 K1/mal than what we predicted. We can reach one conclusion from
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4 If you do this calewlation for other conjugated systems, you'll find the

same result: conjugated dienes are more stable by between 15-20
ki/maol of energy.
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6. Where does this stability come from?
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7. Flgure 20.2 on pg. 813 gives the molecular-orbital (MO) explanation of
what's going on here:

a, In order to create a n-bond, you have to have overlapping p-

orbitals that are parallel (we can't use the sp’-hybridized orbitals
1o create the n-bonds).
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b, The |
tuation that Bives th
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I, Electrophilic Addition to Conjugated Dienes
A Conjugated dienes und
CTEO two-step nucleophllic addition rea
ctipns just lik
simple alkenes, 5 ;?__ jm,..r e -
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Step 1: Electrophilic addition is initiated by reaction of @ terminal carbon of one of the double
| bonds with HBr to give an allylic carbocation intermediate, which can be best represented as o

|
| resonance hybrid of two contributing structures. Formation of this very stable cation is the
rate-determining step.

Step 2: Reaction of bromide at one of the carbons bearing partial positive charge gives the 1,2-

addition product; reaction at the other gives the 1,4-product. p
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B. Let’s summarize the observations found in the mechanism:
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