Contents

1 Introduction to Zirconacycle Chemistry ....................
1.1 N-Heterocyclic Compounds. . .........................
1.2 Zirconocene Chemistry. . . .. ... ...,
1.3 Zirconocene-Mediated Cyclization Reactions and Application

in the Synthesis of N-Heterocycles. . . ...................

1.4 Zirconocene-Mediated Intramolecular Cyclization
of Bis(AlkynyD)Silanes . . .. .. ...... ... ... ... . .. ...,

1.5 Reaction Chemistry of Zirconacyclobutene—Silacyclobutene
L000)11] ) (55, -

1.5.1 Reaction of Zirconacyclobutene—Silacyclobutene
Complexes with Alkynes (Class I). ... .............

1.5.2 Reaction of Zirconacyclobutene—Silacyclobutene

Complexes with C=X Bond (Class II)

References

1.5.3 Reaction of Zirconacyclobutene—Silacyclobutene
Complexes with Nitriles (Class III) . . . .............

2 Zirconocene-Mediated Cyclization of Bis(alkynyl)silanes
and Nitriles: Synthesis of N-Heterocycles and Isolation,

Characterization, and Synthetic Application

of Zr/Si-Containing Reactive Intermediates . . . . . . ............

2.1 Introduction

22 Resultsand Discussion. . ........... ... ...
2.2.1 Formation of 5-Azaindoles from One Molecule
of Bis(alkynyl)silane with Three Molecules
of the Same Organonitrile. . . ....................
222 Isolation and Characterization of Zr/Si-Containing

Organometallic Reactive Intermediates

Organometallic Reactive Intermediates

Bibliografische Informationen
http://d-nb.info/1057799211

2.2.3 Synthetic Application of Zr/Si-Containing

13

16

16
17

21
21
22

22


http://d-nb.info/1057799211

2.2.4 One-Pot Multi-component Coupling
of Bis(alkynyl)silanes, Nitriles and Isocyanides
and Synthesis of N-Containing Heterocycles
via Intramolecular Cyclization

of Iminoacyl-Zr Intermediates. . . ..............

2.2.5 One-Pot Synthesis of Pyrrolo|3,2-d]pyridazines
and Pyrrole-2,3-Diones via Zirconocene-Mediated
Four-Component Coupling of Bis(alkynyl)silane,

Nitriles, and Azide ................ ... ......

23 SUMMATY . . ...ttt e e
24 Experimental Section . .. .............. ... .. ...
References .. ... ... it

Bulky Nitrile Coordination-Induced Skeleton Rearrangement
of Zr-/Si-Containing Metallacycles and Selective Synthesis

of 5-Azaindoles . ......... ... .. e e e
3.1 Introduction . . ........viiiiiir it
3.2 Resultsand Discussion. . . . ... ...t tvieennnann..

3.2.1 Bulky Nitriles Coordination-Induced Skeleton
Rearrangement of Zirconacyclopropene—

Azasilacyclopentadiene Complexes . ............

3.2.2 Reaction and Synthetic Application of
Zirconacyclopropene—Azasilacyclopentadiene
Complexes: Reactions of the Zirconacyclopropene

3.2.3 Reaction and Synthetic Application of
Zirconacyclopropene—Azasilacyclopentadiene
Complexes: Reactions Involving Both

the Zirconacycle and Silacycle Moiety. . .........
33 Summary . ... e
34 Experimental Section . .. .......... .. .. . ...

References . . ....c ottt et et et e e

Introduction to Semibullvalenes and Azasemibullvalenes . . . ..

4.1 Homoaromaticity . ............ .o eennn
42 CopeRearrangement ................coiivnvennnn
43 Semibullvalene ............. ... i

4.3.1 Electronic Stabilization by Substituents

(Dewar-Hoffmann SBV) .. ..................

4.3.2 Destabilization of Localized Structure by Small

Ring Annulation . . . . ......................
433 Coordination with Metal Ion. . ................

Contents



Contents

4.3.4
4.3.5
4.3.6
References

Stabilization of Delocalized Structure by Solvation . . . ..
Introduction of Heteroatom into Skeleton............
Azasemibullvalene. . . ... ....... ... ... .. .. ...,

5 2,6-Diazasemibullvalenes: Synthesis, Structural
Characterization, and Theoretical Analysis . .. ...............
5.1 Introduction . ... ....... ...t
5.2 Resultand Discussion . .............. ... 0. .

521
522
523

2,6-Diazasemibullvalenes: Synthesis . ..............
2,6-Diazasemibullvalenes: Structural Characterization. . . .
2,6-Diazasemibullvalenes: Theoretical Analysis and

Computational Results . . . . .....................

53 Summary ... ... e
54 Experimental Section . ................. . . i,

References

6 2,6-Diazasemibullvalenes: Reaction Chemistry
and Synthetic Application. . . ............ ... ... . .. ..
6.1 Introduction ............ ... .. . ... i
6.2 Resultand Discussion ............... ... ..o,

6.2.1

6.2.2

6.2.3

6.2.4

Insertion Reaction of Unsaturated Compounds

or Low-Valent Metals into the Weakened C-N Bonds

of 2,6-Diazasemibullvalenes . . . .. ................
Lewis Acid-Catalyzed Cycloadditions

of 2,6-Diazasemibullvalenes with Isocyanides,

Azides, and Diazo Compounds: Novel Reaction

Patterns Leading

to N-Heterocyclic Cage-Shaped Compounds. . ........
Oxidation of 2,6-Diazasemibullvalenes by O,

or N-Oxides: Synthesis of A'-Bipyrrolinones

and Pyrrolino[3,2-b]Pyrrolinones. . . ...............
Nucleophilic Ring-Opening Reactions

of 2,6-Diazasemibullvalenes for the Synthesis

of Diverse Functionalized A!-Bipyrroline Derivatives. . . .

63 Summary ......... ... e e
6.4 Experimental Section . ........... ... ... . ..

References

X1

102
102
103
105

109
109
110
110
112

115
116

117
124

127
127
128

128

131

139



