Slide 1

[image: image1.wmf]Francis A. Carey, 

Organic Chemistry,

 Fourth Edition. Copyright © 2000 The McGraw-Hill Companies, Inc. All rights reserved.

Plot of potential energy versus distance for two

hydrogen atoms

Figure 1.14
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Constructive and Destructive Interference

between waves

Figure 1.15
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Electron density is highest in the region between

two atoms

Figure 1.16
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The shared-electron pair bond in H

2

Figure 1.17
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Combining

 orbitals

Figure 1.18
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Two molecular

 orbitals

 generated by combining two

hydrogen

  orbitals

Figure 1.19
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Figure 1.20
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Representation of orbital mixing

Figure 1.21
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Orbital overlaps involved in 

s

 bonds of methane

Figure 1.22
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Orbital overlap description

Figure 1.23
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Atoms of ethylene

Figure 1.24
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Figure 1.25
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Representation of orbital mixing in sp

0

 hybridization

Figure 1.26
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Orbital overlaps and

bonding in ethylene

Figure 1.27
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Acetylene is a linear molecule

Figure 1.28
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Figure 1.29
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Representation of orbital mixing in sp

2 

hybridization

Figure 1.30




Slide 18

[image: image18.wmf]Francis A. Carey, 

Organic Chemistry,

 Fourth Edition. Copyright © 2000 The McGraw-Hill Companies, Inc. All rights reserved.

Orbital overlaps and bonding in acetylene

Figure 1.31
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Representation of orbital mixing

Figure 1.21





Combine one 25 and three 2p orbitals to give four equivalent sp* hybrid orbitals:

Y

5P

The two lobes of each sp*
hybrid orbital are of
different size. More of

the electron density is
concentrated on one side of
the nucleus than on the other.
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sp2-Hybridization of carbon

Figure 1.25
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Orbital overlaps and bonding in ethylene

Figure 1.27





Begin with two sp* hybridized carbon atoms and four hydrogen atoms:
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sp-Hybridization of carbon

Figure 1.29
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Representation of orbital mixing in sp2 hybridization

Figure 1.30
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Orbital overlaps and bonding in acetylene 

Figure 1.31
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Acetylene is a linear molecule

Figure 1.28





Il

106 120 106
pm pm pm

(@

(b







_1031482515.ppt


Representation of orbital mixing in sp0 hybridization

Figure 1.26
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Orbital overlap description

Figure 1.23
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Atoms of ethylene

Figure 1.24
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Orbital overlaps involved in s bonds of methane

Figure 1.22





Going away
from you

H(1s)—C(2sp”)
o bond

In the plane
of the paper

In the plane

o of the paper







_1031482452.ppt


The shared-electron pair bond in H2

Figure 1.17











(@) The 1s orbitals of two separated hydrogen
atoms, sufficiently far apart so that
essentially no interaction takes place
between them. Each electron is associated
with only a single proton.

(b) As the hydrogen atoms approach each
other, their 15 orbitals begin to overlap and
each electron begins to feel the attractive
force of both protons.

() The hydrogen atoms are close enough so
that appreciable overlap of the two 15
orbitals occurs. The concentration of
electron density in the region between the
two protons is more readily apparent.

(@) A molecule of Hy. The center-to-center
distance between the hydrogen atoms is 74
pm. The two individual s orbitals have
been replaced by a new orbital that
encompasses both hydrogens and contains
both electrons. The electron density is
greatest in the region between the two
hydrogens.
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Two molecular orbitals generated by combining two hydrogen  orbitals

Figure 1.19
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sp3-Hybridization of carbon

Figure 1.20
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Combining orbitals

Figure 1.18





(@) Add the 1s wave functions of two hydrogen atoms to
‘generate a bonding molecular orbital (o) of Hy. There is a
high probability of finding both electrons in the region
between the two nuclei.




(b) Subtract the 1s wave function of one hydrogen atom from the
other to generate an antibonding molecular orbital (o) of H,.
‘There is a nodal surface where there is a zero probability of
finding the electrons in the region between the two nuclei.
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Constructive and Destructive Interference 

between waves

Figure 1.15
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Electron density is highest in the region between 

two atoms

Figure 1.16
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Plot of potential energy versus distance for two hydrogen atoms

Figure 1.14
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