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Its Peri Tellurium-Tellurium Interaction
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New 1,8-diaryl and dialkyl substituted ditelluronaphthalenes,
1,8-bis(phenyltelluro)naphthalene (1) and 1,8-bis(butyltelluro)-
naphthalene, have been synthesized. The cyclic voltammogram
of 1 showed the reversible electrochemical oxidation with
remarkably low oxidation potential. The peri telluronio-
tellurenyl interaction in the telluronium cation of 1 was identified
by 125Te NMR spectroscopy.

Although the transannular interaction or bond formation (e.g.,
dication) between heteroatoms in medium-sized heterocyclic
compounds containing sulfur and/or selenium atoms has been
studied,! such behavior by tellurium atom has received less
attention. We previously reported the first isolation of tetraalkyl
substituted ditelluride dication salt of 1,5-ditelluracyclooctane.?
We have now made 1,8-bis(phenyltelluro)naphthalene (1) to
study the peri tellurium-tellurium interaction in its oxidized
species, since there is no report concerning the properties of 1,8-
ditelluronaphthalenes. This paper describes the synthesis of 1
and the first observation of the peri tellurium-tellurium interaction
in electrochemical oxidation and in concentrated sulfuric acid,
together with the peri interaction between telluronio and tellurenyl
groups in the telluronium salt of 1.

The bis-telluride 1 was synthesized as follows (Scheme 1).3
A solution of 1,8-dilithionaphthalene was prepared by treating
1,8-diiodonaphthalene (6)* (1.51 g, 4.0 mmol) with BuLi (7.5
mL, 12.0 mmol; 1.61 M in hexane) in anhydrous THF (100 mL.)
at-78 °C under an Ar atmosphere. To this lithium reagent was
added a solution of PhTel (8.0 mmol) prepared from PhTeTePh
and I5 in anhydrous THF (25 mL). The mixture was stirred for
12hat-20°C. After the usual work-up, the crude product was
purified by silica-gel column chromatography (eluent, hexane-
CCly) to give 1 in 21% yield.5
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Scheme 1.

1,8-Bis(butyltelluro)naphthalene (2) was prepared by the
similar procedures as the telluride 1 using dibutylditelluride,
(BuTe)2.5 1-Phenyltelluronaphthalene (3) was obtained from
the reaction of 1-naphthylmagnesium bromide with PhTel
(Scheme 1).5

The X-ray crystallographic analysis of 1 indicates the
following characteristic properties (Figure 1).6 The peri Te:--Te
contact is 3.29 A which is remarkably shorter than the sum of the
van der Waals radii (4.40 A) of tellurium. The Te-Te
nonbonded distance here is unusually short. The naphthalene
ring is twisted about the C(5)-C(10) axis. The X-ray data
suggest that it may have interesting chemical properties.

Figure 1. The crystal structure of bis-telluride 1.  Selected
bond lengths (A) and angles (deg): Te(1)-C(4) 2.14(1), Te(2)-
C(6) 2.14(2), C(5)-C(6) 1.41(2), Te(1)-C(4)-C(5) 123.(1),
Te(2)-C(6)-C(5) 124.(1), C(4)-C(5)-C(6) 128.(1).  Selected
torsional angles (deg): Te(1)-C(4)-C(5)-C(6) -12.0, C(4)-C(5)-
C(6)-Te(2) -16.2.

The bis-telluride 1 was subjected to electrochemical oxidation
by cyclic voltammetry (CV), since little is known about the
electrochemical behavior of tellurides. = When the cyclic
voltammogram of 1 was measured in CH3CN-0.1 M NaClOg4
with a glassy-carbon working electrode and Ag/0.01 M AgNO3
in CH3CN as a reference electrode (scan rate; 300 mV/s), one
reversible oxidation peak appeared at the oxidation potential,
+0.16 V.7 The latter is lower than those of the mono-telluride 3
(Ep = +0.55 V) and diphenyltelluride, PhTePh (Ep = +0.56 V)
which showed an irreversible oxidation wave.8  Normally
tellurides having alkyl and/or aryl groups show irreversible redox
behavior. This facile oxidation and the electrochemically
reversible oxidation of 1 are attributed to the destabilization of 1
by peri lone pair-lone pair repulsion and the stabilization of the
oxidized species by neighboring-tellurium participation.
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The bis-telluride 1 was readily oxidized electrochemically, it
was thus treated with concd HpSO4 as an oxidant.® Specifically,
the solution.of 1 in concd DySO4 was analyzed by 125Te NMR
spectroscopy.1®  The 125Te NMR spectrum of 1 in CDCl3
shows a single peak at 617 ppm (relative to MepTe), while the
D2SO4 solution.of 1 shows a single peak at 964 ppm. This is a
remarkable downfield shift, consistent with a dicationic structure
4.
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Interestingly, the telluronium cation 5 showed the peri
interaction between telluronio-tellurenyl groups as evidenced by
its 125Te NMR spectral data.ll  The proton-decoupled 125Te
NMR spectrum of 5 in CDCIl3 exhibits two peaks at 557 ppm
(Te) and at 656 ppm (Tet); particularly, each peak shows two
clearly resolved satellite peaks due to the 125Te-125Te coupling
(large coupling constant of Jye.Te = 1093 Hz) about each central
peak. This is the first observation of 125Te satellite due to the
interaction between telluronio and tellurenyl groups.12
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