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Quantum Chemical Study on Typhoon- and Cyclone-Tridentene
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Abstract

A system with three linear m-conjugated systems comprising 2-tridentene and 3-tridentene arranged in
a spiral configuration has been studied using a semi-empirical molecular orbital method. For 2-tridentene,
the neutral and ionic states characterized using closed shell 7 -conjugated systems in the molecule were
optimized through a planer structure. For 3-tridentene, an optimized structure could not be obtained for
the neutral system; however, the dianion converged to a planer structure, whereas the dication exhibited
a shallow bowl-like structure. These results suggest that the two dication antipodes of 3-tridentene are

stereo-selectively bonded with counter ions through ionic bonds.
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Fig.3 Numbering of atoms
constituting 2-tridentene.
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Fig. 4 Highest occupied molecular orbitals of

2-tridentene cation and anion.
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Table 1. Structure of optimized 2-tridentene and charge distribution.

Charge : Neutral Heat of Formation : 64.56472kcal/mol

Atom number : I | Bond length* , NA:I | Bond angle** , NB:NA:I | NA [ NB | Atomic charge
1 0.000 0.000 -0.041

2 1.437 0.000 1 -0.126

3 1.328 126.4 2 1 -0.293

8 1.100 116.0 2 1 0.146

1 1.090 125.1 3 2 [0.142

12 1.092 121.1 3 2 10.144
Charge : +1 Heat of Formation : 227.53462kcal/mol

Atom number : I | Bond length* , NA:I | Bond angle** , NB:NA:I [ NA [ NB | Atomic charge
1 0.000 0.000 0.404

2 1.432 0.000 1 -0.344

3 1.337 125.9 2 1 -0.034

8 1.105 117.0 2 1 0.209

11 1.095 125.5 3 2 [0.172

12 1.098 120.4 3 2 ]0.195
Charge : -1 Heat of Formation : 29.44415kcal/mol

Atom number : I | Bond length* , NA:I | Bond angle** , NB:NA:I [ NA | NB | Atomic charge
1 0.000 0.000 -0.468

2 1.424 0.000 1 0.092

3 1.335 128.9 2 1 -0.558

8 1.100 52 2 1 0.079

11 1.086 124.6 3 2 [0.114

12 1.088 121.4 g 2 10.09

* : Angstroms, ** : Degrees.
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Figure 6. Numbering of atoms
constituting 3-tridentene.



Table 2. Structure of optimized 3-tridentene and charge distribution.

FAT—V M) TrTrEArus N TYT Y

Charge : -2 Symmetry : C3h Heat of Formation : 128.41922kcal/mol
Atom Bond length* | Bond angle** | Twist angle** | NA | NB | NC | Atomic charge
number:I | NA : | NB:NA:I

1 0.000 0.000 0.000 0.428
2 1.415 0.000 0.000 1 -0.596
3 1.387 133:3 0.000 2 1 0.146
4 1.347 135.6 0.000 3 2 1 -0.669
11 1.097 114.7 180.0 2 1 3 0.125
14 1.109 111.4 -180.0 3 2 1 -0.000
17 1.085 123.8 0.000 4 3 2 0.125
18 1.088 121.3 180.0 4 3 2 0.060
Charge : +2 Symmetry : C3 Heat of Formation : 520.17441kcal/mol
Atom Bond length* | Bond angle** | Twist angle** | NA | NB | NC | Atomic charge
number:I | NA: | NB:NA:I

1 0.000 0.000 0.000 -0.398
2 1.418 0.000 0.000 1 0.238
3 1.398 126.3 0.000 2 1 -0.355
4 1.350 1271 -27.14 3 2 1 0.021
11 1.109 117.8 1759 2 1 3 0.215
14 1.115 115.0 156.8 3 2 1 0.272
17 1.096 124.6 -5.453 4 3 2 0.173
18 1.104 120.6 179.5 4 3 2 0.237
Charge : +2 Symmetry : C3h Heat of Formation : 529.36920kcal/mol
Atom Bond length* | Bond angle** | Twist angle** | NA | NB | NC | Atomic charge
number:I | NA: I NB:NA:I

1 0.000 0.000 0.000 -0.363
2 1.418 0.000 0.000 1 0.248
3 1.396 134.4 0.000 2 1 -0.363
4 1.350 132.6 0.000 3 2 1 0.060
11 1.108 115.0 -180.0 2 1 3 0.187
14 1.116 112.5 -180. 3 2 1 0.253
17 1.096 126.3 0.000 4 3 2 0.167
18 1.104 119.9 -180. 4 3 2 0.235

* : Angstroms, ** : Degrees.
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Fig.7 Double-well potential of 3-tridentene inversion.
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