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Since the year 1937, when Harley published his work [1] about cis isomerization o7
azobenzene, this photochemical phenomena Ilzlm?amc widely studied. The idea behing it
r irradiation when non-polar trans azobenzene cay 4,

' jzali i nde
isomerization of azobenzenc U non-po
photo zene. Due to relatively simple molecular structure g

' i ' - s-azoben
hotoisomerized into the polar cis-i | Dot et
qum characteristics, azobenzene and 1S derivatives were investigated in different studie 5

photoswitchable substances [2]. Moreover, azobenzene dﬂfi‘-“ﬂfi_‘fﬂ_ﬂ |lﬂ":f¢ vivid colors, which causeq
them to be used as dyes. Due to the formation of polar cis-1S0met, the contact angle can be
significantly decreased. This feature can h::_ used to ;:{_rnlrnl wcnq_ﬂhlhty pf surface [2]. Furthermore,
changes in dipole moment causc changes in the surface potential, which can be used to create g
surface with the controlled motion and net mass tr;mspnrl [2]. e

The physical and chemical properties of azobenzene derivative d_::pcnd on both different
molecular groups used as ring substituents and stahn]u}_' of the tmns.-’m_a configurations. In the present
study, we have analyzed the effect of structural diversity on electronic properties. We have selected
10 molecules with different types of activating groups with azobenzene as a parent compound:
| Azobenzene's derivatives of the type of aminoazobenzene, 1.¢., azobenzene substituted with an

electron donating groups CHs, CgHs, NHz, SO2-NHz, N-(CHa)z:

2 Azobenzene's derivatives substituted with an electron acceptor group OH, NOz, CHz-CH:z-OH;

3. Azobenzene’s derivatives of the pseudostilbene type. i.e., substituted with an electron acceptor at
the para-position of a phenyl ring and an electron-don: group at the other para-position of
another phenyl ring. This type 1s also known as push obenzene.

For this purpose we performed density funct iculations in the GAUSSIANO3 [3]
program. All properties have been obtained using the | nctional and 6-31++G(d.p) basis set,
which were selected as the most appropriate In ten ne, accuracy, and cost of computer
resources for the structural, electronic, molecular and nal properties determination [4]. For
each molecule we have examined trans and cis forms and all possible configurations concerning

spatial position of functional group. More details could be found in our previous works [4-6].

The planar trans structure has been obtained for all considered molecules. On both
configurations, an asymmetry in structural parameters was obtained for all molecules, The frans
configurations were found to be more stable than cis. The relative difference in the dipole momen!
hf:nvleen the trans and cis configurations was found to be lower than for azobenzene for i
mns:den‘l:d molecules except for molecule with N-(CHs); and NH; groups, for which the difference
was obtained ;qual to 4.7 Debye. For this molecule, the largest polarizabilities have been obtained &
E?I:hfz:;zﬁiig “T:"I:Iz:;m.r properties, the highest reactivities were also found for this molecule o1

2 and NO; groups as well. =
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