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a b s t r a c t

This review includes a compilation of different types of star-shaped molecules and dendrimers decorated
with boron clusters, carboranes or metallacarboranes, at their periphery. Dendrimeric platforms, such as
PAMAM, carbosilane, poly(aryl-ether), among others, have been functionalized with a different number
of small metallacarboranes, nido-carboranes or cobaltabisdicarbollide clusters following diverse method-
ologies. In general, all these structures are high-boron content molecules, and for those that carry nido-
carboranes and alkaline metals, are also soluble in water. Most of these compounds have been proposed
as highly promising boron delivery agents for the BNCT of tumors, particularly for malignant brain
tumors. Nevertheless, other applications such as catalysts, optoelectronic devices, drug delivery systems,
and others can be envisaged.
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1. Introduction

Dendrimers are hyperbranched and mono-dispersed macro-
molecules [1], with well-defined size, molecular weight, internal
connectivity and specific number of end groups which provide spe-
cial properties and a great variety of different applications [2,3].
The incorporation of metals in dendritic structures generates
metallodendrimers [4], which show substantial structural diversity
and properties, to be used in a wide range of applications, such as
catalytic, redox, magnetic, molecular electronics, energy conver-
sion, sensing, medical and photo-optical materials [5,6].

The closo-1,2-C2B10H12 carborane cluster, known as o-carbo-
rane, o-C2B10H12 (Chart 1), is chemical and thermally stable with
a rigid three-dimensional structure [7]. The Ccluster–H protons in
carboranes can be easily removed by strong bases generating
nucleophile anions that have the ability to react with a wide range
of electrophilic reagents [8]. The removal of a B+ vertex leads to the
formation of anionic nido-species with different electronic proper-
ties to their closo-precursors. The unique stability and geometrical
properties of the o-C2B10H12 have suggested these compounds and
their derivatives to be used as building blocks for novel molecular
materials with properties that cannot be achieved with organic
hydrocarbon compounds.

The cobaltabisdicarbollide, [(3,30-Co-(1,2-C2B9H11)2]� (Chart 1)
[9], is a boron-rich monoanionic cluster, that has extraordinary
chemical and thermal stability, lipophilicity [10], weakly coordi-
nating character [11] and low nucleophilicity. To functionalize this

metallacarborane, two main ways can be used, by linking func-
tional groups on the cluster carbon atoms [12] or on the cluster
boron atoms [13]. Few examples of direct substitution on the car-
bon atoms are known. One of the most recent report has been the
synthesis of the synthon Cc-silyl-substituted cobaltabisdicarbol-
lide, Cs [1,10-l-SiMeH-3,30-Co(1,2-C2B9H10)2] [12c], which allows
the preparation of boron-rich polyanionic macromolecules via
hydrosilylation reactions [14] of vinyl and allyl terminated dendri-
mers. Substitution at boron is mainly performed by the synthesis
of the zwitterionic compound [3,30-Co(8-(C2H4O)2-1,2-C2B9H10)(1-

Chart 1. Icosahedral heteroboranes with their vertex numbering: neutral closo-
carborane o-C2B10H12, and cobaltabisdicarbollide [3,30-Co(1,2-C2B9H11)2]�.
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