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Spectra of Indole Derivatives. Quanti-
tative Treatment of the Substituent
Effects and a Theoretical Study

The electronic absorption and fluorescence
spectra of nine substituted indoles are
discussed. Satisfactory linear Hammett
correlations have been established for the
electronic absorption and fluorescence
maxima. PPP (LCI-SCF-MO) calculations
for the indoles have been carried out and
the results used to interpret the experi-
mental data.

The Electrophile Desolvation Process in
Nucleophile-Electrophile Combination
Reactions

The protonation and methylation of ethy-
lene in different solvents are studied, by
means of the MINDO/3 method, in order
to check the hypothesis of partial desol-
vation of the electrophile at the transition
state. It has been found that degree of
desolvation depends on both the electro-
phile and the solvent. The consequences
of these results are discussed.

Structure — Activity Relationships in
the Antiinflammatory Steroids: A Pat-
tern Recognition Approach

A pattern recognition method was applied
to a set of steroids for which experimental
results using two different bioassays were
known. The resulting structure-activity
relationships are discussed. The method
predicts a synergistic effect to be in ope-
ration between certain pairs of substitu-
ents.
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SCF-Calculations as Tool to Interprete
Reaction Pathes — The Cases of CO:
Loss from Ionized CICH,—COOCH; and
C;H, Loss from Ionized
(CH;);N—COCHX

The reaction courses of CO; loss from ioni-
zed CICH,—COOCH; and C,H; loss from
ionized (CH;),N—COCH,X have been de-
termined by semi-empirical and ab-initio
SCF calculations.

An Empirical Formula Expressing the
Mutual Dependence of C—C Bond Di-
stances

An empirical formula is suggested to
describe the mutual dependence of the
length of the bonds formed by a central
atom with other equivalent carbon atoms.
Reference and deduced systems: diamond,
graphite, cumulene and polyyne chains,
and intermediate structures between
them. A geometrical representation of the
formula is also discussed.

Comparison of the Heats of Formation
of Hydrocarbons

An equation is suggested to convert heats
of formation of hydrocarbons into rela-
tive enthalpies which numerically demon-
strate the structure dependent stabilizing
and destabilizing effects.

Structural Normalization of the Topo-
logical Resonance Energy

Normalizing method for topological reso-
nance energy values of conjugated com-
pounds is presented. It is based on a
graph-theoretical procedure which obser-
ves the number, the size, and the organi-
zation of circles of the respective conju-
gated compound.

Topological Resonance Energies of Thi-
ocoumarins

Topological resonance energies of thioco-
umarin, thiochromone, and related stru-
ctures are reported. Comparison of the
calculated values gave information about
the degree of distortion of benzene rings
in these compounds.
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The Use of a Micro-Computer as an
Aid to Theoretical Calculations.

Some programs have been written in the
computer language BASIC to help in the
applications of simple Hiickel theory.

Vibronic Coupling in Carbonyl Compo-
unds

The vibronic coupling integrals for For-
maldehyde, Glyoxal, and Biacetyl, cal-
culated using MINDO/3 and CNDO/S pro-
grams, are found to provide a satisfactory
basis for the explanation of the radiative
and radiationless behavior of carbonyl
compounds.

Structural Complexity and Molecular
Properties of Cyclic Systems with Acy-
clic Branches

The degree of structural complexity of
cyclic molecules with acyclic branches is
expressed by means of rules based on
the sum of the distances in the corre-
sponding graphs. It is shown that these
topological rules are well reflected in the
properties of isomeric alkyl-benzenes.

Photoelectron Spectroscopy of Some
trans-2,2’-Disubstituted Stilbenes

The He I photoelectron spectra of trans-
-stilbene, -2,2’-dichlorostilbene, -2-amino-
-2’-chlorostilbene, -2,2’-diaminostilbene,
and -2,2’-dinitrostilbene are recorded.
Their electronic structure can well be
described on the basis of the composite
molecule method and simple Hiickel mo-
lecular orbital calculations.

Dianions from Cyclophanes with Unsa-
turated Bridges; Cyclic Conjugation in
22—38 n-Electron Perimeter Systems

A series of cyclophanes with unsaturated
bridges has been synthesized. Several of
these cyclophanes containing 4n perime-
ters can be reversibly reduced to their
dianions, a process which conveniently
can be studied by cyclic voltammetry. A
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good correlation between calculated ener-
gies of the LUMO orbitals and the rever-
sible reduction potentials has been obta-
ined. Recent theories of resonance ener-
gies in neutral molecules and dianions
with conjugated perimeters have been te-
sted on the unsaturated cyclophanes.

Photoelectron Spectroscopy of Hetero-
cycles. 1-(2-Furyl)-2-arylethenes

Hel photoelectron spectra of 2-ethenylfu-
ran, cis-2-(2-phenylethenyl)-furan, trans-
-2-(2-o-naphthylethenyl)-furan, cis-2-(2-
-phenylethenyl)-5-methylfuran and trans-
-2-(2-a-naphthylethenyl)-5-methylfuran
were recorded. Their assignment is at-
tempted.

Conformation Analysis in Light of Lo-
calization and Delocalization

The origin of barriers to internal rotations
around single bonds is discussed in terms
of localized molecular orbitals and through
space and through bond delocalization in-
teractions. Bond-bond pair potentials for
giving rise to barrier forces are analysed.

On the Existence of Biradical-Ionic
States of Donor-Acceptor Cyclophanes.
A Simple MO-Theoretical Study

The ground and lowest excited states of
donor-acceptor cyclophanes are investiga-
ted by means of MO-theory. Conditions
for the occurence of biradical-ionic ground
states are derived. .
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