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Enamines ("Mini me") Do you believe me now?

Enamine
Mini me
Reacts as
A clone of if it were a
Dr. Evil clone of an
enolate
(the Dr. Evil of
nucleophiles)
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B-Substituted
aldehydes,
nitriles, ketones,
or esters

Aldehydes

p-Ketoaldehyde

Substituted aldehyde

a,p-Unsaturated, nitriles,
ketones, or esters

p-Keto esters

a,p-Unsaturated aldehydes

Acid Chlorides
p-Hydroxy aldehydes

Ketones Carboxylic esters

B-Diketone Carboxylic acids

Substituted ketone B-Diester
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H-X reacting with conjugated dienes
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Energy

(b) Out-of-phase addition of Cartoon

two 2 atomic orbitals r '
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FIGURE 1.21
Molecular orbital
mixing diagram for the
creation of any C—C
7 bond. (a) Addition
of two p atomic
orbifals in phase leads
to a ar orbital that is
lower in energy than
the two separate
starting orbitals.
When populated
with two electrons,
the 7 orbital gives a
7 bond. (b) Addition
of the p orbitals in an
outof-phase manner
[meaning a reversal
of phasing in one of
the starting orbitals)
leads to a * orbital.
Population of this
orbital with one or
two electrons leads
to weakening or
cleavage of the

a bond, respectively.
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Calculated orbitals Cartoon representations

3 nodes

4)

m,molecular orbital (antibonding)

2 nodes

3)

lﬁ Watch a video explanation

Tg-molecular orbital (antibonding)
1 node

(2)

(1)

FIGURE 20.2 Structure of
_H_ 1,3-butadiene —molecular

orbital model. Combination of
four parallel 2p atomic orbitals
gives two 7-bonding MOs and
two arantibonding MOs. In the
ground state, each 7-bonding
ar-molecular orbital (bonding) MO is filled with two spin-paired
electrons. The zr-anfibonding
MO are unoccupied.




CO\/\SQLJ/U\QV\CQ o‘(( —\—\q¢ KW"WQ/“

Mo\e Qu\c " 0(\;‘ ’\"a\



E2 ¥ +ﬂ*
hv (165 nm)

_
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Ground Excited
state of state of
ethylene  ethylene

FIGURE 20.6 A 7> =*
fransition in excifation of ethylene.
Absorption of ultraviolet radiation
causes a fransition of an electron
from a #-bonding MO in the
ground sfafe to a arantibonding
MO in the excited state. There is
no change in electron spin.

174* '1T4*
¥ + mwg*
hv (217 nm)
q
+ "‘Tl + 11'1
Ground state Excited state
of butadiene of butadiene

FIGURE 20.7 Electronic
excitation of 1,3-butadiene;
a m — m* fransition.
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FIGURE 20.5 (q) Visible light

- . colorwavelength correlation.

200 500 400 00 = 600 (00 800 90
nm

(b) Approximate color of
substance (reflected light) if a
single wavelength (i.e., the
wavelength listed on the

numerical scale of the x-axis) is
absorbed.

200 500 400 >00° 600 100 ° 800 - 90()
nm

560 nm el 600 nm

540 nm 650 nm

525 nm (c) Complementary

colors on a color wheel.

510 nm
495 nm

405 nm

465 nm

Colored arrows are complementary
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