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If the azo group bears two different donor groups two
intense long-wavelength absorptions may appear. This
has been observed for substituted azobenzenes [30]
and heterocyclic azo compounds such as XI [31]. As
two more or less energetically separated long-wave-
length transitions are already expected for many
symmetric compounds, the appearence of a second
absorption band does not necessarily reflect two in-
dependent local excitations (so-called “partials” [32]
or excitations in “quasiautonomic systems” [33] ac-
cording to model X). According to our calculations
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both of the long-wavelength absorptions of XI are
solely determined by the benzenoid fragment.

Donor-Acceptor Substituted Azobenzenes and Related
Compounds

An important type of azo compounds contains a donor
as well as an acceptor residue. Examples are appro-
priately substituted azobenzenes such as XIII or het-
erocyclic azo compounds such as XIV.

According to PPP-CA calculations (model A) the
CT-transition from the donor part to the azo group

Table 1: Results of configuration analyses for the ground state ¥, and the lowest excited state ¥, with respect to models explained

in Fig. 1 (data given in %) *

Compound Model N Electronic ry Total Weight of Dominant Lowest Energy
State Configurations
an* NB LE** CT(l) CT( CTQ)
A 5x5 ¥, 92 72 - 7 7 -
@—N=N-@> ¥, 77 - 44 18 18 -
A 5%5 v, 87 69 - 5 9 1
v, 65 3 13 8 28
@-N=N-©—NM92 B 5x4 7, 90 74 - 12 - -
¥, 77 5 21 44 - -
lof 5x5 ¥, 95 85 - 9 - -
v, 88 - 63 9 12 -
Me, A 5x5 v, 87 72 - 6 7 -
@_N=N ¥, 76 1 19 7 44 -
B 5x4 ' 93 77 - 14 - -
¥, 82 - 25 47 - -
A 6%6 ' A 86 68 - 4 10 1
o,w@mn-@-mz ¥, 63 5 10 6 22 13
D 5x5 v, 88 79 15 43 - -
v, 67 7 48 25 - -
@N”‘@ A 5x5 ¥, 88 69 - 9 9 1
H R ¥, 64 - 12 21 21 3
@)—Nm@ 4 4x5 ¥, 86 70 - 7 7 1
| ; ' 66 - 20 19 19 4
@f}mw y 4x5s ¥, 73 58 - 6 6 1
N hes v, 61 - 25. 13 13 5
-@—N:N-@—We, A 7x6 Y, 89 52 - - 17 4
v, 59 22 4 - 6 19
JiMez 4 7% 6 ¥, 93 62 - - 12 2
-N@—N=N v, 71 1 5 - 29 30
XXIV E 4x4 ' 93 92 - 1 1 -
28 84 - 73 6 6 -
XXV F 6%6 v, 87 62 - 6 6 -
v, 72 - 29 12 12 -
XXX c 5x5 v, 94 79 - 12 - -
' 81 - 74 - 9 -

* The parametrization of the PPP-calculations is the same as formerly used [61]. Sixteen configurations have been employed in the
PPP configuration interaction. The number of the configurations of the composite-molecule reference structure N =nXn’ is given
within the table, where n denotes the number of the upermost occupied orbitals and n’ the number of lowest empty orbitals. The
sum of the squared expansion coefficients define the ry values of each electronic state listed in the table.

** The locally-excited states of the molecular fragments undergo, in general, an excitonic-type splitting if brought together to real
bond distances. For that reason the sum of local contributions is given.




R= © 485









332 Chimia 32 (1978) Nr. 9 (September)

57 Chr. Reichardt and W.Grahn: Chem. Ber. 103 (1970) 1072. 60 F.E.Milliaresi and V. A.Izmail’skii: Zh. Obsch. Khim. 35

58 R.M.Christie and D. H. Reid: J. Chem. Soc., Perkin I 1976, (1965) 766;
228. cf. R.S. Asquint, I. Bridgeman and A.T. Peters: J. Soc. Dyers
59 S.P.Titovaand V.N. Ufimtsev: Zh. Org. Khim. 7 (1971) 1050; Colour. 87 (1965) 439.

B. A.Korolev, S.P.Titova and V.N. Ufimtsev: ibid 9 (1973) 61 H.Hartmann and J. Fabian: Ber. Bunsenges. phys. Chem. 73
370. (1969) 107.





