Contents

Chapter 1. Small Conjugated Polyenes

L1

1.2
1.2.1
1.2.2

1.3

1.3.1
1.3.2
1.3.3

1.4

1.4.1
1.42
1.4.3
144
1.4.5

1.5

1.5.1
1.5.2
1.53
1.54

1.6

1.6.1
1.6.2
1.6.3
1.6.4
1.6.5

1.7
1.8

Introduction . . ... .............. . .... .

Hiickel Molecular Orbital Calculations . ... ... ..
The Wave Equation . . ... ............... .
The LCAO Method . .. ... ... ... ..........

Graph Theoretical Terminology . . .. ....... ...
Molecular Graph Notation . . . .. . ... ........
1-Factor Subgraphs and Kékulé Structures ... .. ..
Common Molecular Graphs . . . ... ..........

Determining Characteristic Polynomials . . .. ... ..
Characteristic Polynomials . . . ... ...........
Sachsgraphs . . ... .. ..... ... . ... .. ...
The Fourth and Sixth Coefficients . ...........
Odd Coefficients . . ... ..................

Determining Select Eigenvalues by Embedding . . . . .
Introduction . . ........... ... .. ... . ...
Descriptive Embedding Rules . . . ... ... ......
The Pairing Theorem . .. .................
Relationships Between the Zero Roots and Coefficient

ofa Polynomial .. .....................
Eigenvectors . . .. . . ... ... ..

Introduction . . ... ....... ... .. ... ... ...
Path Deleting Procedure for Determining Eigenvectors

Vertex Deleting Procedure for Determining Eigenvectors . . . .

Determination of Bond Order . . . . ... ... .. ...
Example Applications . . .. ............. ...

References . . . . . . . . . . . e
Problems . .. ... ... ... . . ... . . . . ...

Chapter 2. Decomposition of Molecules with n-Fold Symmetry

2.1

22
221

Introduction . . ... .. ... ... e

Decomposition of Molecules with 2-Fold Symmetry . .
Mirror Plane Fragmentation . . . . ... .........

Bibliografische Informationen
http://d-nb.info/930280156

digitalisiert durch E

R B B = - R T

— s
W N =

— e
NP ww

17
18
18
18
22
24
25

26
27

29

29
29

-

E!

:


http://d-nb.info/930280156

X

222
223
2.3

231
232
233
234

235

24
25

Contents

Common Right-Hand Mirror Plane Fragments .. .......
Factorization of Molecules with a Twofold Axis of Rotation . .

Molecules with n-Fold Symmetry . . ... ... ... ......
Introduction . . . . . . i i e e e e e e
Factorization of Molecular Graphs with 3-Fold Symmetry . . .
Factorization of Molecular Graphs with 4-Fold Symmetry . . .
A General Method for Factorization of n-Fold Symmetrical
Molecular Graphs . . . . . .. ... ...
Spectroscopic Evidence for Electronic Degeneracy

in Molecules with Greater than 2-Fold Symmetry . . . ... ..

RefEr€NCeS . . » v v o v o e e e e e e e e e e e e e
Problems . . . . . . . e e e e e e

Chapter 3. Heterocyclic and Organometallic Molecules

31

3.2
321

322

323
324

33

331
3.3.2
333
334
335

34
35

Introduction . . . . . . . . . .. e e

Heterocyclic and Related Molecules . . . . ......... ...
Characteristic Polynomials of Small Molecular Graphs

with one Heteroatom . . . . . . . . ... ... . ... ...
Characteristic Polynomials of Smail Molecular Garphs

with Multiple Heteroatoms . . . . . .. ... ............
Eigenvectors corresponding to heterocyclic molecules . . . . .
3-Fold Polyazaheterocyclic Molecules . .. ... .........

Characteristic Polynomials of n-Hydrocarbon-Iron

Tricarbonyl Complexes . . . ... ... ... ... .........
Basis Orbitals for n-Hydrocarbonyl-Iron Tricarbonyl Complexes
Determining Characteristic Polynomials and Eigenvalues . . . .
Eigenvalues by Embedding . . . . ... .. ... ... .......
AE, as a Relative Measure of Reaction Spontaniety . . ... ..
Other Examples of Mébius Circuits . . .. .. ..........

References

Problems

Chapter 4. Large Conjugated Polyenes

4.1

42
421
422

43
43.1
44
44.1

Introduction

Molecular Orbital Solution of Buckminsterfullerene . . . . . . .
Introduction . . .. .. .. .. ... .. e

Eigenvalues of Buckminsterfullerene . . ... ...........
MO Solution of 3-Fold Coronene Derivatives . . ... ... ..
Factorization of 3-Fold Coronene Derivatives . .. ... . ...
Embedding of Benzenoid Hydrocarbons . . . . ... ... .. ..
Examples of Embedding of Allyl, Butadiene, Benzene,
Naphthalene, Pentadienyl, and Styrene on Large Benzenoids

43
a5
47
47
49
50

52

64
65
65

69
74

74

76
77
79

84
84
87
89
90
91
91

92



Contents X1

45 References . ... .. ... ... ... ... ... . e 108
46 Problems . ........ ... .. .. ... ... . 108
Appendix A. BASIC Program for Finding the Real Roots

of a Monic Polynomial . . . . ... ............. 111
Compound Index . . . ... ... ... ... ... .. .. ... ... ..., 114

GeneralIndex . . . .. ... ... ... . ... . ... 115



