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Approximated Calculation Methods for the Quantum Chemical Quantities
of the Topological Reference Systems

Takayuki OHMAE

Summary

On the basis of the perturbation theories, approximated calculation methods for the quantum chemical quantities of
the topological reference systems are proposed. Where, the quantum chemical indices are looked for from the
change in the total = electron energy by the change in the Coulomb integral and/or the resonance integral. For
exercises, quantum chemical quantities for some Hiikel annulenes and some cata-condensed compounds are

calculated.
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Fig.1 Schematic diagrams of a triatomic ring
molecule and its unperturbed system.
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Fig.2 A corresponding tree conjugated system
for a TRS of an anthracene at 13th
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Fig.3 A convergent process of an approximate
calculation value(@® s, N=3, M=2).
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Fig.4 Conjugated systems investigated.
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BERRFIOBEOBVIDIIT3720IZI35% & Table 1 Relations between the size of the pitch
BIZBL DEMETFIKIZOVWTOHET — 4 — 4 and the approximated calculation value of g™
AENBVPESH B0, LROBERIZEHEEER 9o
O A REROZRICBE L TUE 7 7 — 858 N" MY ¢, ® pitch 0.001 0002 0.003
WERELLBAY® ZOE0THY. TORMN 3 2 0.667 0.667 0.665 0.670
LThROP AR AV Fy o 29 OBELIIRE 4 4 1.000 1.000 1.000 1.000
BB o{LES T THENEREMABZ LHBT > & 1200 o0 1aoe
B L0052 Lid, SEHEK L TRSORTLEH 1o oss 0858 0862 0847
BROAMNFHBEDO KX A GFARBRELELON 9 10 1111 1111 1111 1.103
10 10 1.000 1.000 1.000 1.000

60

a) Number of atoms, b) number of electrons, ¢) reference 5.

Table 2 Relations between the size of the pitch
and the approximated calculation value of p™

prel..vp.
N* MY pf,.9  pitch 0.001 0.002 0.003
3 2 0.577 0.577 0.577 0.583
4 4 0653 0.654 0.647 0.645
5 6 0.615 0.616 0.612 0.613
6 6 0644 0.643 © 0.647 0.637
7 6 0.626 0.629 0.634 0.630
8 8 0.641 0.643 0.648 0.655
9 10 0.630 0.630 0.623 0.625
10 10 0.639 0.641 0.644 0.647

a) Number of atoms, b) number of electrons, ¢) ref.5.

Table3 Approximated calcutation value of p™ shown in Fig. 4

Species  bond Pas Pl ApY c 1-2 .709 .684 .025
(TRE) (.781) 1-22 .581 580 .001
2-3 615 613 .002
a 1-2 742 116 026 3-4 ‘714 -685 029
: 45 .567 553 014
(.630) 1-22 .529 .528 .001
5-6 525 531 -.006
2-3 579 .566 .013
5-22 .533 492 .041
5.22 472 .426 046
6-7 748 116 .032
7-20 .451 .423 .028
7-8 544 553 -.009
19-20 .596 597 -.001
8-9 .460 473 -.013
20-21 578 570 .008
21-22 622 619 003 8-21 579 518 061
- : : : 9-10 638 621 017
9-18 496 467 .029
b 1-2 698 683 015 10-11 589 .582 .007
(.725) 1-22 584 .566 .018 11-12 543 541 .002
2-3 630 616 .014 11-16  .492 .455 .037
3-4 693 .668 .025 12.13  .732 .705 .027
4-5 .599 .590 .009 13-14 591 589 .002
5-6 .443 .461 -.018 14-15  .733 .708 .025
5-22 547 .493 .054 15-16  .540 .530 .010
6-7 .659 .639 .020 16-17  .595 592 .003
6-19 .488 .450 .038 17-18  .620 .606 014
7-8 .563 557 .006 18-19 507 512 -.005
8-9 .596 .590 .006 19-20 .764 .740 .024
8-17 .466 .430 .036 ‘ 20-21  .524 .531 -.007
9-10 611 604 .007 21-22  .481 .489 -.008
10-11  .533 .631 .002
10-15  .479 447 .032 4 12 199 704 004
11-12  .739 709 .030
(.746) 1-22 545 534 .011
12-13  .583 572 011
2-3 .596 584 012
13-14  .739 715 .024
3.4 728 707 .021
14-15 533 531 .002
4.5 548 .543 .005
15-16  .613 .608 .005
5-6 578 579 -.001
16-17  .592 .585 .007
5.22 .498 457 041
17-18  .569 569 .000
6-7 .653 630 .023
18-19  .640 .623 .017
7-8 .435 .455 ..020
19-20 .491 506 -.015
7-20 501 .466 .035
20-21  .785 753 .032
21.99 490 503 013 18-19 790 754 .036
- : : - 19-20  .484 .496 -.012
20-21  .634 610 .024
21-22  .584 .585 -.001
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e 1-2 .713 .687 .026
(.779) 1-22 .568 .558 .010
2-3 .614 .599 .015
3-4 11 .690 .021
4-5 .576 .563 .013
5-6 .495 .496 -.001
5-22 .530 .489 .041
6-7 473 .485 -.012
6-19 .580 532 .048
7-8 632 .616 .016
7-16 494 .452 .042
8-9 .591 .589 .002
9-10 542 .538 .004
9-14 .492 .453 .039
10-11 .733 .706 .027
11-12 .591 .584 007
12-13 .733 .705 .028
13-14 .541 .532 -009
14-15 .594 .590 .004
15-16 .623 .614 .009
16-17 .505 .508 -.003
17-18 172 .136 .036
18-19 .508 509 -.001
19-20 528 527 .001
20-21 .756 724 .032
21-22 524 .531 -.007
f 1-2 .686 664 .022
(.845) 1-22 .607 .688 .019
2-3 .640 .618 .022
3-4 686 .664 .022
4-5 .607 .583 .024
5-6 .420 .451 -.031
5-22 .564 .519 .045
12-21 513 474 .039
14-19 .502 .459 .043
16-17 .598 .582 .016
17-18 727 .700 .027
18-19 .549 537 .012
19-20 575 574 .001
20-21 .658 .633 .025
21-22 420 447 -.027
g 1-2 .703 .683 .020
(.806) 1-22 .579 .569 .010
2-3 .626 .614 .012
3-4 .698 673 .025
4-5 594 .573 .021
5-6 .453 .471 -.018
5-22 .544 -497 .047
6-7 .623 .605 .018
6-19 513 .476 037
18-19 611 .596 015
19-20 .498 .505 -.007
20-21 .780 .738 042
21-22 .498 512 -.014
h 1-2 .703 .670 .033
(.807) 1-22 .579 .566 013
2-3 626 .612 014
3-4 .697 674 .023
4-5 .595 .581 .014
5-6 .451 .470 -.019
5-22 544 .498 .046
6-7 .629 817 .012
6-19 .513 .468 .045
18-19 605 .591 .014
19-20 .501 .505 -.004
20-21 778 737 .041
21-22 .499 .516 -.017
i 1-2 707 .683 024
(.833) 1-22 .581 .574 .007
2-3 .618 .607 .011
3-4 710 .686 .024
4-5 572 .558 .014
5-6 515 .526 -.011
5-22 .535 .492 .043
6-7 .766 .729 .037
7-8 517 531 -.014
8-9 .539 534 .005
8-21 .565 512 .053
9-10 739 718 .021
10-11 .553 .553 .000

11-12 472 .484 -.012
11-20 .561 507 .054
12-13 .5856 .563 .022
12-17 537 .482 .055
13-14 .705 .681 .024
14-15 619 .603 .016
15-16 710 .683 .027
16-17 871 .557 014
17-18 .516 .520 -.004
18-19 .761 125 .036
19-20 .527 .532 -.005
20-21 .506 .510 -.004
21-22 .483 .496 -.013
j 1-2 .694 676 .018
{.869) 1-22 .598 .5680 .018
2-3 .633 .609 .024
3-4 .694 672 022
4-5 .599 579 .020
5-6 .437 .463 -.026
5-22 557 .509 .048
6-7 .600 .582 018
6-11 .554 .503 .051
7-8 .693 .674 .019
8-9 .632 .616 016
9-10 .696 677 019
10-11 .593 .574 .019
11-12 452 471 -.019
12-13 .499 .498 .001
12-21 .599 .538 .061
13-14 574 .561 .013
13-18 .528 .483 .045
14-15 713 .685 .028
15-16 .612 597 .015
16-17 716 .693 .023
17-18 .565 .554 .011
18-19 531 .531 .000
19-20 .746 .718 .028
20-21 .547 .543 .004
21-22 .439 .466 -.027
k 1-2 710 .682 .028
(.835) 1-22 .570 .5566 .014
2-3 .619 .603 .016
3-4 .705 .682 .023
4-5 .586 .573 .013
5-6 471 477 -.006
5-22 .537 .491 .046
6-7 .554 .558 -.004
6-19 .563 .510 .053
7-8 132 .709 .023
18-19 .493 481 012
19-20 532 .536 -.004
20-21 .758 726 .032
21-22 517 .528 -.011
1 1.2 710 .686 .024
(.832) 1-22 572 .557 .015
2-3 619 .587 032
3-4 .706 .682 .024
4-5 .583 .563 .020
5-6 479 .491 -.012
5-22 .536 .496 .040
6-7 521 .520 .001
6-19 561 .513 .048
17-18 .746 .117 .029
18-19 .537 .534 .003
19-20 .519 .520 -.001
20-21 .765 L7131 .034
21-22 515 522 -.007
a) AP = Pan- P s



IR KL EN S RRE

3 B R

7 —u v SIS OEII N T 5 RE
LHEADORDEA(LD» 5. TRSORTILEHHE %
BT 5 s BEFEEOEERBLEYMISKRD 3818
GERELZ, ZOHEKIZL ST, HROXITH
EOHMOBEIEIZ G L LK EEETRHEAETH -
2. KEk n BFRHBROTRSO B TLFHHED
B AT REIC o 72,

G, ARO—PITFER 1 3 FELOR k¥
MEAHEBERIC L > TiITbh7=dDThHD, Z
ZIZEELUTRET 5,

SIAX#

1) ZOHMXE bR HABBRAOHZE E78)
L35,

2) S.Aono, K.Nishikawa, Bull.Chem.Soc.Jpn., 53,
3418(1980);S.Aono, T.Ohmae, K.Nishikawa,
Bull.Chem.Soc.Jpn., 54, 1645(1981); BT #R.
HEHEXRST. “270&@BTHRE", 3y K
(1986)pp.143~160.

3) J.Aihara, J.Am.Chem.Soc., 98, 2750(1976);
1.Gutman, M.Milun, N.Trinajstic, Croat.Chem.Acta,
48, 87(1976).

4) KaiEz. Bt 1995, 948.

5) Kai&Z. Hit. 1996, 16.

6) Kkai#E<Zz., BikL. 1996, 116.

7) Kpi&EZ. B1t. 1996, 334.

8) Kui#EZz. BL. 1998, 157.

9) ARBZ. WOBS KEATRFEMARS.
25, 1(1999).

10) ].Aihara, J.Am.Chem.Soc., 117, 4130(1995);
Bull.Chem.Soc Jpn., 72, 7(1999).

11) W . k8 ¥, ME1E—. ¥, 40Q). 18
1(1985).

12) RRERB, BHK. ML, 5H 2. #we
W, “ZE] BHCEAP. {LFERA (1983)pp.
344347,

13) HERLESW, MIREE, “FLOEEEROL
¥ EEKFHRE (1977)pp.30~32.

14) H.Hosoya, Bull.Chem.Soc.Jpn., 44, 2332(1972);
T.Yamaguchi, M.Suzuki, H.Hosoya, Natural Science
Report Ochanomizu University, 26, 39(1975).

8% (2002)



