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Abstract

The mini -review summarizes the recent achievements in the synthesis of
E-substituted ort ho-carborane luminophores bearing an alkenyl - or alkynyl - -
conjugated system. The luminescence properties , such as absorbance, emission
peaks, photophysical effects (particularly intramolecular charge transfer) , local
excitation, dual emission, and structure -property relationships are comprehen-
sively studied. The advantages of the diverse applications for this type of o-
carborane cluster compounds as organic light -emitting diodes (OLEDs), semicon-
ductors, chemosensors , and other components of modern organic electronics are
extensively discussed. In addition, the  existing limitations in  the chemical design
and application possibilities are also  considered .

Key findings
" The synthesis and properties of ort ho-carborane -derived luminophores containing a mul-
tiple bond conjugated system are considered.

" The photophysical properties of the  E-substituted ortho -carborane _ -conjugated com-
pounds and the devices fabricated on them are discussed.

" The review contains 82 references and covers known data from 2009 to the present.

a 2025, the Authors. This article is published in open access under the terms and conditions of the
Creative Commons Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/ ).

1. Introduction

Carboranes are compound s having several carbon and bo-
ron atoms located at the vertices of convex polyhedra with
triangular faces as the basic structural unit [1  ¢2]. The
formation of three -centered two -electron bonds is charac-

carborane),

carborane), and
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E-substituted ortho -carborane _ -

According to the position of C
1,2-dicarba -closo-dodecaborane
1,7 -dicarba -closo-dodecaborane

1,12 -dicarba -closo-dodecaborane
carborane) are distinguished. It is worth noting that in the
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-atoms in the polyhedron,

(ortho -carborane, o-
(m-
(p-

teristic of boron atoms in such structures, which deter-
mine s the cluster structure and delocalization of electron
density (~ -aromaticity) of carboranes [374]. In closo-
carboranes, the number of carbon and boron atoms is
equal to the number of vertices of a convex polyhedron
with triangular faces ; in nido-carboranes the number of
carbon and boron atoms is one less than the number of
vertices of a convex polyhedron with triangular faces, and

in arachno-carboranes itis two less (Figure 1) .

The most stable and synthetically available among  car-
boranes are dicarba -closo-dodecaboranes compounds with
the formula C 2BioH12, C- and B-atoms of which form an
icosahedral polyhedron (convex twenty -sided polyhedron
with triangular faces).

o-carborane cluster the C -H bonds, unlike the B -H bonds,
are str ongly polarized (in the m- and p-isomers the polari-
zation is less) because of electron density delocalization.
Electron delocalization also causes a strong negative in-
ductive effect ( -1) of the o-carboranyl substituent in C -
substituted o-carborane derivati ves [5].

Figure 1 The structure of ortho -, meta-, para-, and nido-carborane .
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