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INTRODUCTION

The present collection of HMO data, in contrast to large col-
lections published recently, *»* includes only HMO energy charac-
teristics (see also Refs. 3—5). Clearly, the field of applicability of
these data is narrower; but on the other hand, it makes it possible
to collect data for about 750 systems including numerous large
series of vinylogs and benzologs of various parent systems. The
data concern hydrocarbons and hydrocarbon ions with delocalized
charges; these systems were dealt with using the classical Hiickel
version of the MO-L.CAO method.

Values of the following characteristics are tabulated: number of
the system, its chemical name, number of 7-electrons (n), number
of o-bonds between conjugated atoms (m), m-electronic energy (W),
specific delocalization energy (DEgp), coefficients in the expres-
sions for the energy of frontier MO (k,, k,, k_, k), and energies
for the N - V, transitions [E(N - V)]. Well known expressions
were used for calculation of these characteristics:

W =3 nE;
1
where E; stands for the energy of the ith MO and n; is the number
of electrons in this orbital (0, 1, 2); for the energies of the MO, the
following expression holds:

E; =a+ kif3,

where o and B stand for the Coulomb and resonance integrals of
the HMO method, respectively. The subscripts 1 and 2 denote the
highest occupied and the next nearest MO, the subscripts —1 and
~2 denote similarly the lowest free MO’s. Further, we have

EN > V,) = |k, - k],
and, finally,
W - WL
DEg, = ,
Sp m

where W, means the HMO energy of the Kekul€ (localized) struc-
ture. All energy characteristics are given in B-units. The contri-
butions to the m-electron energy expressed in terms of a are ne-
glected for the sake of simplicity so that in fact the binding ener-
gies are tabulated.
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The characteristics included in this collection can be used to
estimate®™® m-electronic energy, aromaticity, ionization potentials,
electron affinities (oxidizability and reducibility), polarographic
half-wave potentials, wave numbers of some bands in electronic
spectra of individual compounds (this concems even radicals®),
and charge-transfer complexes.

The groups of compounds on the following pages are denoted by
a two-digit code; three additional digits are used to identify the
compounds belonging to these groups. Thus, each system is de-
scribed by a set of five numbers. In order to make the orientation
easier, these numbers appear at the top of the pages in both the
formula and the numerical parts of these tables.

In general the names of systems included in Revised Ring In-
dex are used. The names of other systems are formed along the
lines suggested in the Revised Ring Index. Of course these names
have to be treated as tentative names only.

The data included in this collection originate from papers of
our group (Refs. 10—20) and from papers of co-workers of Prof.
J. Koutecky (Refs.21-25). All these data were checked by new cal-
culations using an HMO program designed by J. Pancit for the
Elliott E 503 computer.

The accuracy of the energy characteristics [W, k;, ENN - V)]
amounts to £ 10° B-units.



12,

13.

14,

15.

16.

17.
18.

19.

20.
21.

22.

23.

24,

25.

REFERENCES

Heilbronner, E., and Stranb, P. A. Hiickel Molecular Orbitals, Springer-
Verlag, Berlin, 1966.

Streitwieser, A., Jr., and Brauman, J.l. Supplemental Tables of MO Cal-
culations, Pergamon Press, Oxford, 1965.

Coulson, C. A., and Daudel, R. Dictionary of Values of Molecular Con-
stants (Wave mechanical methods), The Mathematical Institute, Oxford
and CNRS, Paris.

Pullman, B., and Pullman, A. Quantum Biochemistry, Interscience Pub-
lishers, New York, 1963.

Pullman, B., and Pullman, A. Les théories électroniques de la chimie
organique, Masson, Paris, 1952.

Streitwieser, A., Jr. Molecular Orbital Theory for Organic Chemists, John
Wiley & Sons, New York, 1961.

Heilbronner, E., and Bock, H. Das HMO-Modell und seine Anwendung,
Verlag-Chemie, Weinheim, 1968.

Zahradnik, R. Fortschr. chem. Forsch. 10,1 (1968).

Zahradnik, R., and Carsky, P. J. Phys. Chem. 74, 1240 (1970).

Zahradnik, R., Michl, J., and Koutecky, J. Collection Czechoslov. Chem.
Commun. 29, 1932 (1964).

Zahradnik, R., and Michl, J. Collection Czechoslov. Chem.Commun. 30,
520 (1965).

Zahradnik, R., and Michl, J. Collection Czechoslov. Chem. Commun. 30,
1060 (1965).

Zahradnik, R., Michl, J., and Pancif, J. Coilection Czechoslov. Chem.
Commun. 30, 2891 (1965).

Zahradnik, R., and Parkényi, C. Collection Czechoslov. Chem. Commun.
30, 3536 (1965).

Zahradnik, R., Michl, J., and Jutz, C. Collection Czechoslov. Chem. Com-~
mun. 30, 3227 (1965).

Michl, J. and Zahradnik, R. Collection Czechoslov. Chem. Commun. 31
1475 (1966).

Zahradnik, R., Michl, J., and Panci¥, J. Tetrahedron 22, 1355 (1966).
Zahradnik, R., and Michl, J. Collection Czechoslov. Chem. Commun. 31,
3442 (1966).

Tich§, M., and Zahradnik, R. Collection Czechoslov. Chem. Commun. 32,
4485 (1967).

Kopecky, J. Unpublished results, 1966.

Hochmann, P., Dubsky, J., Koutecky, J., and Pérkéanyi, C. Collection
Czechoslov. Chem. Commun. 30, 3560 (1965).

Hochmann, P., Dubsky, J., Kvasnika, V., and Titz, M. Collection Czech-
oslov. Chem. Commun. 31, 4172 (1966).

Hochmann, P., Dubsky, J., and Titz, M. Collection Czechoslov. Chem.
Commun. 32, 1260 (1967).

Titz, M., and Hochmann, P. Collection Czechoslov Chem. Commun. 32,
2343 (1967).

Titz, M., and Hochmann, P. Collection Czechoslov. Chem. Commun. 32,
3028 (1967).

3



k, ky Rk,

EN- V)
A

diA

C

diC

SYMBOLS

number of a compound within the respective group
number of #-electrons

number of C — C o-bonds of the conjugated system

m-electronic energy of the ground state
specific delocalization energy

coefficients in expressions for the energy of the
highest occupied and lowest free MO’s

energy of N - V, transition
anion

dianion

cation

dication



7 11001 —-15005

KEY TO CODE DESIGNATIONS

11. Odd Polyenes 11001 — 11011
c++C—C); i=1,2,3,4,5,6,7,8,9,12,17
11 No.12 3456 7889 10 11
12, Even Polyenes 12001 — 12014
ctCc—CcC i=0,1,2,3,4,5,6,17,8,9,11, 12, 16, 17
12 No.1 2345678 91011 12 13 14
13. Odd Cyclopolyenes 13001 — 13011
C
7/ \ i=1,2,3,4,5,6,7,8,9,12, 17
(€C—C) No.123456789 1011
13
14, Even Cyclopolyenes 14001 — 14011
c—cC
| [ i=1,2,3,4,5,6,7,8,9,12,17
(C—C), No.12 3456789 10 11
14
15. Fulvenes 15001 — 15005
C
| i=1,2,34,5
C
/A No.1 2 3 4 5



16001 —31007

16. Fulvalenes

17. Radialenes

21. Benzocyclobutadienes

1

fer el oo

31. Benzenoid Hydrocarbons

1

(Even Systems)

o @ O O

16001 — 16015

=1,1,1,1,1,2,2,2, 2.

[

j=1,2,3,4,52,3,4,5
No.12 34567809

i=25,334,4,5
j=13,4,54,55
No.10 1112131415

17001 — 17009

i=1,2,3,4,5,6,7,8,9
No.1 2 34561789

21001-21008

5 o oo o oo

Qo

8

31001-31115



9 31008 —31029

31. Benzenoid Hydrocarbons (Even Systems) (continued)

o &5 oo

19

]
27 28 [ ; 29



31030—31050

31. Benzenoid Hydrocarbons (Even Systems)

(continued)

32

33 34 35 i

36 37

49

46 47

S

50

10



11 31051—31068

31. Benzenoid Hydrocarbons (Even Systems) (continued)

53

57 58 9

1

=
o
e

62

& &

65

5

44, 4,

66



31069—31086

31. Benzenoid Hydrocarbons (Even Systems)

9 70

w4

72 73

%

76 77

79

81 82

84 85

(continued)

71

&

80

@

f=2]
Qo
W

12



13 31087—31103

31. Benzenoid Hydrocarbons (Even Systems) (continued)

TR oy O

5T G
£ ooty

99 100

102 103

101



31104 —32028

31. Benzenoid Hydrocarbons (continued)

(Even Systems)

=
it

104 105 106

(Odd Systems)

oo

e
&

107 109

e e

112

i

110

113 ] 115 \)

32. Arylmethyl Ions 32001-32106

8

2 4

O o oD

108
111
114
6
16
15 17 2
£ 13 % 2%
18 2
14 2
2 2 2

=3

® =3

14



15 3202933008

32. Arylmethyl Ions (continued)

30 31 36 41 4
29 32 35 37 43
33 38 445
39
40
75
76 4
48 56
47 57 55 44 3
59 54 66 19 72
49 53 60 64 67 n
50 51 52 61 62 63 68 69 710
89
90 88
83 97
91 87 96

® @
s &

oy

&
-
& &

81 82 92 93

101 105

98 99 106

Note: The integers in the formulas denote the positions of the exocyclic carbons
and the numbers of the corresponding compounds in the tables.

33. Vinylpolyacenes 33001-33011

o b o ogd oo

oo e YRy



33009 —35008 16

33. Vinylpolyacenes (continued)

L

34. Quinodimethanes 34001-34017
1 2 3 4 5

5o o0 G
ogr O A W

10
14 15 16 17
35. Phenylpolyenes 35001-35017

Even Systems

OV i=1,2,3,4,5,86,7 10
)i No.123 4567 8



17 35009—36016

35. Phenylpolyenes (continued)

Odd Systems

O\X/\ i=o0,1,2,3,4,5,6,1710
)i No.910111213 141516 17

36. Phenylaryls, Biaryls, and Polyphenyls 36001-36028

2 o o oo

9w a &
o o8 9

16



36017—37011 18

36. Phenylaryls, Biaryls, and Polyphényls (continued)

qgo g%%
OO0

i i

i=0,1,2,83,4,5 i=0,1,2,3,4,5,6
No. 1 17 20 21 22 23 No. 1 16 24 25 26 27 28
37. Arylphenylmethyl Ions 37001-37016

P 9b o core

50 o5 o



19 37012—-41008

37. Arylphenylmethyl Ions (continued)

o & o

16

15

38. a,w-Diphenylpolyenes 38001-38014

Even Systems

1
- o

i
(Ote—er ()

0Odd Systems

i=0,1,2,3,4

<___>_<C_C%i—ci<:> No.10 11 12 13 14

41. Benzocyclopentadienyl Ions 41001-41024

o ® O P &O



41009 42004 20

41. Benzocyclopentadienyl Ions (continued)

® & §

o

SO OO0

23 24

42. Benzofulvenes 42001-42019

o S



21 42005 -43008

42. Benzofulvenes (continued)

Ty G

5 6 7

Oy §O0 0D e

12 13

43. Odd Cyclopentadienylpolyenes and Their 43001-43024

Benzo Derivatives

O—c—(—c—c—);c c+Cc—cCH-cC

n=20,1,2,3 n=20,1,2,3
No.1 2 3 4 No.5 6 7 8
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43. 0dd Cyclopentadienylpolyenes and Their
Benzo Derivatives (continued)

C~(—C—C%;C C-(—C—C—};C
n=20,1,2,3 n=20,1,2
No. 91011 12 No.13 14 15
C—(-C—-—C—)EC
n=20,1,2
No. 16 17 18
C—(-C—C—);C C'(——C—C+nC
n=20,1, 2 n=20,1,2
No. 19 20 21 No. 22 23 24
44, Odd a,w-Dicyclopentadienylpolyenes and 44001-44009

Their Benzo Derivatives

O»c+c~c»n—<j c—+Cc—cC

n=20,1,2 n=20,1,2

No.1 2 3 No. 4 5 6

c+c—cC

n=20,1,2
No.7 8 9



23 51001 —-51020

51. Benzotropyls 51001-51022

O o o @
20 P P RSP
Y qp & oo
S P A SE

P & § o



51021—-52018 24

51. Benzotropyls (continued)

52. Benzoheptafulvenes 52001-52021

> & B o D
5 & g &

GO0 G0 Coopo



25 52019~62005

52. Benzoheptafulvenes (continued)

-O000 -O0CCD

19 20
21
53. Polyenylcycloheptatrienyl and Vinylbenzotropyl Ions 53001-53007

QO O O O
ey A

61. Benzopentalenes 61001-61004
1 2 3 4
62. Benzazulenes 62001-62020

a0

1

Ve *



62006 —62020 26

62. Benzazulenes (continued)

11
12 13 14
15 16
17
18 19

20
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63001 —-171009
63. Benzoheptalenes 63001-63011
1 2 3 4

T P
oy Ho o &

71. Cata-condensed Tricyclic Compounds 71001-71009

@ R0 G ar
o0 Lo Qo
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72, Indacene-like Compounds 72001-72023
o o a0 &
1 2 3 4
oo P o
5 6 7
ey O o0
8 9 10

14

17 18



29 72019-74003

72. Indacene-like Compounds (continued)

7
L f

19

]i/ ; 21
22
73. Peri-condensed Tricyclic Hydrocarbons 73001-73010
1 2 3 4

oo
&

10

74. Fluoranthene-like Compounds 74001-74040

%
&0
s

gose
50



74004 —74018 30

74, Flouranthene-like Compounds (continued)

g §>
4 5 ? ? 6
7 8
12 13
(%Q
14 15 16
§>
17 18



31 7401974034

74. Flouranthene~like Compounds (continued)

£ odp L
b & oo §
@ P G
38 o

33 % 34



74035 —75007 32

74. Flouranthene-like Compounds (continued)

3P g
T ol B

75. Benzacenaphthylenes 75001-75013

0 sesliesee
secoclNcosooe
sesccscliiceceecve



33 75008176010

75. Benzacenaphthylenes (continued)

G

76. Fluoranthenopolyacenes 76001-76021

8 &

SiSCeseiceerees

2L &



7601181003 34

76. Fluoranthenopolyacenes (continued)

5

12 13

18

gﬁ?
Shooc
Sogoo &
5 4, ¢

81. Cata-condensed Tetracyclic Hydrocarbons 81001-81017

D R

-

%



35 81004 —82007

81. Cata-condensed Tetracyclic Hydrocarbons (continued)

cis
o

5 g
SR

10 13

B
&

11 12
15 16
82, Peri-condensed Tetracyclic Hydrocarbons 82001-82036

¢ 3

14

D



82008 —82027

82. Peri-condensed Tetracyclic Hydrocarbons

e

v @
v
¢ %
o %

(continued)

g
S
¥
&
G

Re

11

Se NG5

19

0:e

23

o5%

27

36



37 8202882036

82. Peri-condensed Tetracyclic Hydrocarbons (continued)

32 33 34

35 36
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