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Each N brings 7 total electrons: 14 total
a 2p
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TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear
Diatomic Molecules of Second-Period Elements

B, G N, 0, F,

T T2
L L i NN
T N T2p NN NN
Tap (K NIN NN T2p N N
02 N N N T N N
Tas N N N 0% N N
Bond order One Two Three Two One
Bond-dissociation 290 620 945 498 155

energy (kJ/mol)
Bond distance (pm) 159 131 110 121 143
Observed Para Dia Dia Para Dia

magnetic behavior

(paramagnetic or

diamagnetic)

@ Brooks/Cole, Cengage Learning

Table 9-1, p. 428



TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear
Diatomic Molecules of Second-Period Elements

B, G N, 0, F,

T T2
™2 2 1 NN
T2 N T2p NIN NN
Tp 1L NIN NN T2 N N
02 N N N T N N
s bonding N N N T2s N N
Bond order One Two Three Two One
Bond-dissociation 290 620 945 498 155

energy (kJ/mol)
Bond distance (pm) 159 131 110 121 143
Observed Para Dia Dia Para Dia

magnetic behavior

(paramagnetic or

diamagnetic)

@ Brooks/Cole, Cengage Learning

Table 9-1, p. 428



TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear
Diatomic Molecules of Second-Period Elements

B, G N, 0, F,

T T2
™2 2 1 NN
T2 N Top NN NN
Tp 1L NIN NN T2 N N
0™ antibonding [ N N T s N N
s bonding N N N T2s N N
Bond order One Two Three Two One
Bond-dissociation 290 620 945 498 155

energy (kJ/mol)
Bond distance (pm) 159 131 110 121 143
Observed Para Dia Dia Para Dia

magnetic behavior

(paramagnetic or

diamagnetic)

@ Brooks/Cole, Cengage Learning

Table 9-1, p. 428



TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear
Diatomic Molecules of Second-Period Elements

B, G, N, 0, F,
T T2
P T2 D NIN
Ty N Tap NIN NN
T O 2 O .
T* s ibon N N N T N N
T ndi N N N O N N
Bond order One Two Three Two One
Bond-dissociation 290 620 045 498 155
energy (kJ/mol)
Bond distance (pm) 159 131 110 121 143
Observed Para Dia Dia Para Dia

magnetic behavior
(paramagnetic or
diamagnetic)

@ Brooks/Cole, Cengage Learning

Table 9-1, p. 428



TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear

1 bond

B, G N, 0, F,
0'*2p (oW
7y, ™y A NI
Top N T2 NN NN

. ). .l NN N e ] L 111
o5 ibon N N N 02 N N
T ndi N N N O N N
Bond order One Two Three Two One
Bond-dissociation 290 620 045 498 155
energy (kJ/mol)

Bond distance (pm) 159 131 110 121 143
Observed Para Dia Dia Para Dia

magnetic behavior
(paramagnetic or
diamagnetic)

@ Brooks/Cole, Cengage Learning

Table 9-1, p. 428



TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear

1 bond 2 bonds

B, G N, 0, F,
0'*2p (oW
7y, ™y A NI
Top N T2 NN NN

. 1)\ NN ) N e ] L N
5 ibon N N N T2 N N
T ndi N N N O N N
Bond order One Two Three Two One
Bond-dissociation 290 620 045 498 155
energy (kJ/mol)

Bond distance (pm) 159 131 110 121 143
Observed Para Dia Dia Para Dia

magnetic behavior
(paramagnetic or
diamagnetic)

@ Brooks/Cole, Cengage Learning

Table 9-1, p. 428



TABLE 9.1 Molecular Orbital Occupations and Physical Data for Homonuclear

1 bond
BZ

2 bonds 3 bonds
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3 atomic p orbitals combine to form 3 molecular & orbitals

Node Node Node
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Which molecular orbital is lowest in energy?



3 atomic p orbitals combine to form 3 molecular &t orbitals
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Note the symmetry - there is no double bond side or single bond side
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Benzene

Represented by two resonance structures
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J Model of bonding in benzene

o and 7 bonding in benzene
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“left over” p orbital
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All six C centers are sp? hybridized

Benzene, CeHep
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From Lewis dot structure to
molecular orbitals
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From Lewis dot structure to
molecular orbitals
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From Lewis dot structure to
molecular orbitals
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Six p orbitals => Six molecular orbitals (3 bonding + 3 antibonding)
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Six p orbitals => Six molecular orbitals (3 bonding + 3 antibonding)
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