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The chemistry of main-group element azides has been thoroughly
investigated over the past decades.1 A considerable part of our own
research in the last years has focused on the synthesis of, in some
cases, rather labile azide compounds of the heavier chalcogens. We
and others, aside from some older scattered reports cited therein,
have performed systematic studies on the preparation and properties
of tellurium azides.2 However, until now, covalent azide compounds
of the lighter homologue, selenium, are unknown. Recently, we
have been successful in the structural characterization of the first
examples of ionic selenonium azides of the type [R3Se]N3.3 There
are several reports in the literature on the in situ generation of a
proposed, but never characterized or isolated, selenium azide
reagent, “PhSeN3”, which proved to be a useful tool for the
azidoselenenylation of alkenes and subsequently to construct
enantiomerically enriched nitrogen-containing compounds.4

A possible approach to check the stability of RSeN3 would be a
variation of the substituent R. Suitable precursors for a conversion
into the corresponding azides are benzeneselenenyl chlorides
RSeCl,5 which were treated with trimethylsilyl azide, a common
azide transfer reagent (eq 1).

The selenenyl azides were formed as intermediates, which under
elimination of dinitrogen form the corresponding stable diselanes.
Nevertheless, the initial conversion into RSeN3 could be monitored
by 77Se NMR spectroscopy. The77Se resonances of RSeN3 are
slightly shifted downfield compared to those of RSeCl (Table 1).
Independent of the temperature, reaction mixtures of RSeCl/RSeN3

(or alternatively RSeBr/RSeN3) are always accompanied by sig-
nificant amounts of (RSe)2 observed at higher field, which increase
with the reaction time.

The use of sterically demanding substituents (eq 1) does not
prevent the decomposition of RSeN3 into (RSe)2. Another approach
is the application of donor-stabilized selenium centers in RSeCl
(known for the stabilization of low-valent group 14 azides7). Such
compounds contain amino moieties at the ortho position of a
benzeneselenenyl chloride, i.e. in this study 2-Me2NCH2C6H4SeCl
(1).8 However, a reaction of1 with trimethylsilyl azide did not occur
but, with silver azide, a conversion into the corresponding azide
2-Me2NCH2C6H4SeN3 (2) is possible. Due to the hazard of AgN3,
only small amounts of2 can be prepared. In general, compounds
of the type RSeCl or RSeBr display moisture-sensitive materials,
which in the case of1 is reduced by the donor-stabilized selenium
atom. Therefore, also a reaction of1 with ionic sodium azide in

dry acetone was found to occur quantitatively, which makes2
available on larger scale (eq 2).9

The selenenyl azide2 is stable at 25°C, but for prolonged periods
dinitrogen elimination takes place under formation of the corre-
sponding diselane. Storage is recommended at least at 0°C under
light exclusion. Alternatively, azide2 can also be synthesized by
treating the corresponding bromide 2-Me2NCH2C6H4SeBr or iodide
2-Me2NCH2C6H4SeI (3), respectively, with AgN3. The latter react
only slowly and incompletely with NaN3, and separation of2 from
2-Me2NCH2C6H4SeBr or3 is not practicable. The structure of the
selenenyl azide2 (Figure 1), and as well those of1 and 3 (not
depicted, crystallized isotypically),10 were confirmed by an X-ray
crystallographic analysis.

The structures show the expected coordination of the amino-
methyl nitrogen atom to selenium, leading to five-membered
heterocyclic zwitterions with a 3-coordinated selenium anion and
a 4-coordinated ammonium cation (3c-4e bond system), resulting
in rather short Se-N distances of 2.135(4)1, 2.204(6) 2, and
2.172(3) Å 3. A similar short distance was found for the corre-
sponding bromide RSeBr, Se-N 2.143(6) Å.11b In reverse, this
effect causes elongated Se-Hal and Se-N3 distances (2.471(2)1,
2.107(8)2, 2.634(1) in RSeBr,11b and 2.8079(7) Å3), compared to
undisturbed “regular” (2c-2e bond systems) Se-Hal bond lengths
in e.g. 2,4,6-(CH3)3C6H2SeHal derivatives, 2.186(1) Se-Cl, 2.3331-
(8) Se-Br, 2.529(1) Se-I Å.5c,12 The difference of only 0.1 Å in
the Se1-N1/N2 bond lengths in the structure of2 allows regarding
both Se-N bonds as parts of a slightly unsymmetric 3c case with
formal bond orders close to 0.5 for both Se-N bonds. A comparison
to another structurally characterized SeN selenenyl pseudohalide
bond is possible only for the selenenyl sulfinylimine 2,4,6-
(CF3)3C6H2SeNSO with a Se-N bond length of 1.850(7) Å,13 in
good agreement with the trend observed of approximately 0.3 Å
longer Se-Hal and Se-N3 bond lengths found in 2-Me2NCH2C6H4-
SeHal (Hal) Cl, Br, I and N3). Consequently, as a function of the
coordinating dimethylamino group, the N-N distances in2 are
almost identical (NR-Nâ 1.17(1), Nâ-Nγ 1.15(1) Å), compared to

Table 1. 77Se NMR Resonances of RSeCl/Me3SiN3 Reaction
Mixtures (0 °C, CDCl3, Relative to Me2Se, ppm)

R RSeCl RSeN3 (RSe)2

C6H5 1044 1128 459
C6F5 798 911 371
2,4,6-(CH3)3C6H2

6 ()Mes) 949 1009 367
2,4,6-(CF3)3C6H2 907 1011 508
2,4,6-(tBu3)3C6H2 998 1001 514
2,6-(Mes)2C6H3 1023 1084 420
(Me3Si)3C 1152 not detected 395
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usually elongated NR-Nâ and shortened Nâ-Nγ bond lengths in
covalent azides.1,2 There are no significant intermolecular Se‚‚‚N
distances found, with the closest contact Se‚‚‚Nγ being 3.745 Å
(cf. 3.45 Å for ΣvdWr SeN14). The calculated structures of2, as
well as of1, are in good accord with the experimentally observed
(X-ray) structural parameters (calcd SeCl 2.456 Å1; SeN1 2.370,
SeN2 2.040 Å2).15,16

The spectroscopic data9 indicate the presence of a covalently
bound azide unit in2 (and support the crystallographic results).
Three distinct resonances for the azide moiety are observed in the
15N NMR spectrum. The antisymmetric azide stretching vibration
νasN3 is found as a very strong peak at 2036/2028 cm-1 in the IR
spectrum, and as a peak of medium intensity at 2019 cm-1 in the
Raman spectrum, respectively, in the typical region of both covalent
and ionic azides. However, theνSeN (azide) in2, as well as the
νSeCl stretching frequencies in1, cannot be unambiguosly identified
and assigned, as generally is the case for RSeCl derivatives5b,c

without additional coordinating substituents.
The relative ease of preparation and stability of the first isolable

selenenyl azide, makes2 an attractive potential candidate for further
applications in organic chemistry, which are part of our future
projects.
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Figure 1. Molecule of 2 in the crystal. Ellipsoids are drawn at 40%
probability. Selected bond lengths (Å) and angles (deg): Se(1)-C(1) 1.909-
(9), Se(1)-N(1) 2.204(6), Se(1)-N(2) 2.107(8), N(2)-N(3) 1.17(1), N(3)-
N(4) 1.15(1); C(1)-Se(1)-N(1) 80.7(3), C(1)-Se(1)-N(2) 92.7(4), N(1)-
Se(1)-N(2) 172.5(3), Se(1)-N(2)-N(3) 114.0(7), N(2)-N(3)-N(4) 177(1).
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