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Thiolated derivatives of 1,2-dicarba-closo-dodecaborane (1,2-C2B10H12) have been
used as building blocks with relatively robust icosahedral molecular architecture,
and dipole moment (≈3–4 D) for self-assembled monolayers (SAMs) on metal
films and nanaparticles,[1, 2] or as ligands for transition metal complexes.[3] 9,12-
dithiol-1,2-dicarba-closo-dodecaborane (9,12-(SH)2-1,2-C2B10H10) 1, a derivative
with two SH groups attached to boron atoms at positions 9 and 12 of the ortho-
carborane skeleton, is an interesting precursor for the preparation of derivatives
additionally functionalized at positions 1 and 2.[4]
A synthetic pathway to 1,2-disubsituted 9,12-dithiolated ortho-carboranes has

not been reported in the literature so far. In this contribution we show the prepa-
ration of 9,12-di(methoxy-methylthio)-ortho-carborane 2 (figure 1) as a way of
protecting the SH groups against the experimental conditions necessary for intro-
ducing additional substituents at positions 1 and 2 via lithiation (structures 3 and
4).
We have explored the potential of this novel synthetic strategy for the prepara-

tion of multi-functionalized ligands suitable for the preparation of new materials
derived from self-assembled monolayers (SAMs) on metal films, or nanoparticles
and from transition metal complexes.

References

[1] Baše, T.; Bastl, Z.; Plzák, Z.; Grygar, T.; Plešek, J.; Carr, M. J.; Malina, V.;
Šubrt, J.; Boháček, J.; Večerniková, E.; Křiž, O. Langmuir 2005, 21, 7776–
7785.

1



Poster

[2] Baše, T.; Bastl, Z.; Šlouf, M.; Klementová, M.; Šubrt, J.; Vetushka, A.; Ledin-
ský, M.; Fejfar, A.; Macháček, J.; Carr, M. J.; Londesborough, M. G. S. The
Journal of Physical Chemistry C 2008, 112, 14446–14455.

[3] Jin, G.-X. Coordination Chemistry Reviews 2004, 248, 587–602.

[4] Plešek, J.; ZJanoušek, Z.; Heřmánek, S. Coll. Czech. Chem. Commun. 1980,
45, 1775.

SH

SH

S

S O

O

SH

SHR

R S

S O

O

R

R

1 2

34

Figure 1: Three step synthesis of 1,2-disubstituted 9,12-dithiolated
ortho-carboranes: 1) protection of SH-groups using MOM-groups
2) substitution in position 1 and 2 of the carborane icosahedron 3)
deprotection of the SH-groups. Black dots in carborane skeleton
indicate the carbon atoms.
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