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New Calculation Methods of the Orbital Resonance Energy using the Topological
Reference System
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Topological reference systems were generalized as a function of the perturbation to give the circular
interaction propagation. Orbital resonance energy was defined as the quantum chemical reactivity index
of the topological reference system using the generalized definition. The topological reference system
defined newly includes real annular systems. Therefore, the orbital resonance energy was able to be
defined without considering relations between the orbital energy of real systems and the orbital energy
of topological reference systems.
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Fig.1 Schematic diagrams of a polycyclic molecule and its unperturbed system

Broken lines indicate perturbations
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Fig.2 Some schematic diagrams of the interactions between a and d-b-c subsystems in
formula (6)
Broken lines indicate perturbations
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Fig.3 Schematic diagrams of cyclobutadiene and its unperturbed system

Broken lines indicate perturbations
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Fig.4 Correspondence of the orbital energy of cyclobutadiene and the orbital energy

of its topological reference system



IERSLREAM R 48 115 (RRERBEMILE B8 1175) 201842 1

-

Fig.5

i

HEjv 22 HE LT BERTebEHEDORE
MRV A NVBRREFREEICNLT 2 EEHSRA
BWICER L, THICKk T, BEROHET
FNF—L VRO YA NLVBRAOPE T RV X —
R v IS o TRMWICHEERM T 2 Z L 250
WD, WEE T AL F—L bR YA v
ANVF—DOHBIEIEEREMNE TS LK
L7z,

B RE L EmE Y207y YV 06
M L7z BonfRICIE, ko lkTtEsn:
bDERLDEZAHAG o720 LELLEDESL, Z
CTCRELZCEBHRLESWALERBEMN T2
i, B EFREZNARIIBWTHEMNTH S
EMFCTE %,

5| Ak

1) EHiickel, Z. Phys., 70, 204-86 (1934)

2) V.IMinkin, M.N.Glukhail, B.Y.Simkin,
“AROMATICITY AND ANTIAROMATICITY",
John Wiley & Sons, Inc.,, (1994) .

2
kS
T

2

Electronic configuration of cyclobutadiene and its reference system

3) M.Sola, Front. Chem., 5:22 (2017) . doi:10.3389/
fchem.2017.00022

4) N.CBaird, J. Am. Chem. Soc., 94, 4941-4948
(1972) .

5) A.Kostenko, B.Tumanskii, Y.Kobayashi,
M.Nakamoto, A.Sekiguchi, Y.Apeloig,
Angew. Chem. Int. Ed., 56, 10183-10187 (2017) .

6) V.Gogonea, P.R.Schleyer, P.R.Schreiner, Angew.
Chem. Int. Ed., 37,1945-1948 (1998) .

7) J.Aihara, J. Am. Chem. Soc., 98, 2750-2758, 6840-
6844 (1976) .

8) Y.Nakagami, R.Sekine, J.Aihara, Org. Biomol.
Chem., 10, 5219-5229 (2012) .

9) Kui¥Z, HARLFEaRE (12) 948953 (1995)
(1) 16-22 (1996) : (2) ,116-120 (1996) :
(4) ,334-340 (1996) ; (3) ,157-166 (1998) .

10) J.Aihara, HIchikawa, Bull. Chem. Soc. Jpn., 61,
223-228 (1988) .

11) Y.Matsuo, M-Maruyama, Chem. Commun., 48,
9334-9342 (2012) .

12) BBIIGERHE, FEIXIT, "0 FoEFIRE", 3t
SRR (1986) 235-237.



bART YA VBRI BUE IS T ROV — O 7 RS 5

13)EN.Economou,” Green’ s Function in Quantum
Physics” ,Springer-Verlag (1979) 230-234.

14) S.Aono, K. Nishikawa, Bull. Chem. Soc. Jpn., 53,
3418-3423 (1980) .

15) N.Trinajstic,, CHEMICAL GRAPH THEORY",
2nd rev.ed., CRC Press, Inc.,, Boca Raton,
(1992) 125-160.





