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Developments on the Chemistry of Tellurium
and Selenium Azides

Thomas M. Klapotke
Burkhard Krumm

Ingo Schwab
Department of Chemistry, University of Munich (LMU),
Munich, Germany

We have been carrying out systematic studies on the preparation and properties of
tellurium halide and pseudohalide compounds with a focus on tellurium azides.
We were successful in the synthesis of various tellurium azides of both covalent
and ionic nature. Several tellurium(IV) azides, tellurium(Il) azides, and the first
tellurium(VI) azides can be prepared in reasonable amounts. The first structural
information of selenium azides is obtained for covalent and ionic derivatives, and
spectroscopic data for the existence of selenium(IV) polyazides.

Keywords Binary tellurium azides; pertelluranes; selenenyl/tellurenyl azides;
selenonium/telluronium azides

INTRODUCTION

The synthesis of azido-substituted tellurium compounds has been lim-
ited to a few examples during the last 30 years with structural char-
acterization of two species, [Te(N3)3]SbFg and (PhyTeN3)0.1~¢ Infor-
mation of selenium azides is available only to an in-situ generated
azidoselenenylation reagent, “PhSeN3”.”~1 Our recent results in
chalcogen azide chemistry have led to the preparation of various organ-
otellurium(IV) azides, covalent RoTe(N3)s, and RTe(N3)s, and ionic
[R3Te]N3 (Scheme 1).11~14 Ionic selenonium azides similarly can be syn-
thesized by reaction of the corresponding iodides with silver azide in
aqueous or ethanolic solutions.
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AgN3/25 °C
[RXII >  [R3XIN;
- Agl
X = Se, Te
R =Me, Ph
SCHEME 1
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Se N2
N3
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TeF 4 Me3SiN3/0 °C Te(Ns)
e > e
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FIGURE 2
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FIGURE 3

The crystal structures of selenonium and telluronium azides con-
sist of distinct MesSe or MesTe units and linear azide units, which are
linked to further cations and anions by Se- - -N and Te- - -N interactions
(Figure 1).15

The highly explosive binary tellurium azides, tellurium(IV)
tetraazide, and pentaazidotellurate anion (Figure 2) are synthesized
from the corresponding fluorinated derivatives TeF, and MeyN[TeF5]
with MesSiN3 in halocarbon solvents.1®

The first tellurium(VI) azides or azido pertelluranes, PhsTeNj
(Figure 3) and biphensTe(N3)q2, are prepared by treating the correspond-
ing halogenated compounds with silver azide.

NMe, NMe,
+ AgN; or NaN

SeCl —— SeNs
—AgCl or NaCl :

FIGURE 4
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Initial studies on the synthesis of covalent selenium azides show that
for compounds of the type RSeNs, selenenyl(II) azides, an intramolec-
ular donor stabilization of the selenium atom (Figure 4) is required to
obtain moderately stable materials.!”

Tellurium(II) azides can be stabilized either with bulky substituents
or by intramolecular donors, such as the analoguous tellurenyl(II) azide,
2-MesNCH2CgH4TeN3, which is prepared in a similar fashion and iso-
typically crystallizes to the selenenyl azide, as well with strong amino
coordination to tellurium.
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