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Treatment of Se[N(SiMej),], with TeX, (X =Cl, Br) yields
new bicyclic tellura heterocycles XgTe,N,Se (X=Cl, 1a;
X = Br, 1b). Similarly, these compounds are obtained with eli-
mination of elemental selenium by reaction of Se,-
[N(SiMe3),], with TeXy (X = Cl, Br). They are characterized

by IR and mass spectroscopy as well as elemental analyses.

- 125Te- and 7"Se-NMR data are given for ClgTe,N,Se (1a), and

spectra are compared with those of the corresponding sul-
fur analogs.

The interest in inorganic Te—N chemistry!" has increased since
the new starting materials E(NSO), (E = Sel?!, Tel®l) have become
available on a preparative scale. Recently, we have reported on tel-
lurium-containing heterocycles such as X¢Te,N,S (X = Cl, 2a; Br,
2b)45, X, TeNSNSe (X =Cl, Br)*%, and [FTeNSNSeNSN]*
[TeF5 1) prepared by treatment of Se(NSO), with tellurium halides.
Attempts to use Te(NSO), as a precursor for the synthesis of tellura
rings have been less successful.

Only the polymer [Cl;Sb - CI - CITeNSNS), has been prepared
by reaction of Te(NSO), with SbCL;". Another useful reaction
pathway for the preparation of such ring systems involves treatment
of S[N(SiMejs),], with tellurium haildes or mixtures of tellurium-
containing chalcogen halides yielding X, feNSNE (E = S, X = C],
Br; E=Se, X =ClL Br,I; E=Te X = Cl, Br)#fl,

Recently, Chivers et al. have described analogous reactions of
Se[N(SiMe;),], with selenium halides!”); [SeNSeNSeCI|Cl and its
dimer [§3NSeN$e]2Clz are obtained by treatment of Se[N(SiMe;),],
with mixtures of SeCly and Se,Cl, in a Se:Cl ratio of 1:3 or 2:5,
respectively.

These results have prompted us to investigate the reactions of
Se[N(SiMes),]; and Se,[N(SiMes),], with tellurium halides to ob-
tain tellurium-containing heterocycles with a N=Se=N function.

Results and Discussion

Several types of chalcogen-nitrogen ring systems with a N=S=N
fragment have been prepared and structurally characterized!!,

In contrast to this, only a limited number of heterocycles with a
N=Se=N function have been synthesized: Se;N,Cl*Cl™,
[SesN,CLL 7, [SesN,j.2*, SesN,2* B and Se;N,Cl*GaCl, L

We now report on the syntheses of di-p-chloro-tetrachloro-1x?Cl,
2? Cl-p-[selenium diimidato(2 —)-1xN,2x N]ditellurium(IV) (1a) and
di-p-bromo-tetrabromo-1x?Br, 1k Br-p-[selenium  diimidato(2—)-
1N, 2xcN'Jditellurium(IV) (1b), the first cyclic TeNSeNTe species.

Treatment of Se[N(SiMes),], with TeX, (X = Cl, Br) in toluene
provides the bicyclic ring systems ClgTe,N,Se (1a) and BrgTe,N,Se
(1b) as an unexplosive red-brown powder in 82% (75%) yield ac-
cording to eq. (1)!!% (data of 1b in brackets). Attempts to prepare
the analogous F¢Te,N>Se and IgTe;N,Se have failed even at elev-
ated temperatures.
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The products are insoluble in ordinary organic solvents and in
liquid SO,, whereas 1a dissolves in a mixture of SeOCl, with ben-
zene (1:5). This solution is stable enough to measure immediately
77Se- and '**Te-NMR spectra.

The red solution exhibits a 12°Te-NMR resonance at § = 1612,
in good agreement with its proposed bicyclic structure containing
two equivalent tellurium atoms and with § = 173904 for its sulfur
analog 2a.

The 77Se-NMR spectrum exhibits a singlet at 8 = 1290 compar-
able with 3(Se) in the selenium diimide complex {SnCl,-
[(BurN=),Se]}, whose signal is observed at § = 139211,

The IR spectra of the bicyclic systems 1a and 1b are similar to
the few published IR data of ring systems with N=Se=N func-
tions!79. The frequencies 745 (vs) [715 (vs)] and 703 cm™! (s) [677
(s)] are both assigned to the stretching modes v, and v{(NSeN)
usually observed in the region between 900 and 700 cm~!. They are
lower than in 1,2,4,3,5-triselenadiazolylium rings because of mass
effects. In the moiety Te—N=Se=N-—Te vibrations of the two N
atoms are influenced by the higher mass of Te similar to Se in the
Se~N=Se=N-Se fragment. A comparison of IR and mass spec-
tral data between 1a and 1b given in Tables 1 and 2 and their
isostructural sulfur analogs 2a and 2b show the expected similarit-
ies. The IR spectra of 1a and 1b are identical in number, intensities,
and shape of bands. The vibrations are shifted to lower wave num-
bers by about 22 to 33 cm™! going from chlorine to bromine sub-
stituents but the overall pattern, accept additional bands at
832 cm™! (m) for 1a and 805 cm ™! (m) for 1b, is similar. The origin
of these additional vibration may come by combination of, e.g.,
v(Te—N) and v(Te—X) with X = Cl, Br.
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The bands at 567 cm™! (534) are attributed to v(Te—N) modes
comparable with those of 2a at 559 cm ™M),

Table 1. Infrared spectral data [cm™!] for X¢Te,N,E, {X = Cl, Br,

E =§, Se]
X=Cl, X=Cl, X=Br, X-=B, Tentative
E=S5 E=Se E=SBI E=Se
la 1b Assignment
1129 (vs) 1111 (vs) v.(N=S=N)
832 (m) 805 (m) combination
band?
745 (vs) 715 (vs) Vas(N=Se=N)
1080 (m) 1055 (m) vi(N=S=N)
703 (s) 677 (s) vs(N=Se=N)
613 (w) 591 (w)
559 (m) 567 (m) 539 (w) 534 (m) v(Te—N)

Table 2. Mass spectral data for X;Te;N;E [X = Cl, Br, E = §, Se]

mlz X =Cl, X =(l, X = Br, X = Br,
Intensity E = SH E = Se E = s8B! E = Se
(Vo) 2a 1a 2b 1b
288 - - TeBri (53)  TeBri (42)
235 TeClf (75)  TeCl (6) - -
209 - - TeBr* (100) TeBr* (77)
200 TeCly (78)  TeClf (39) - -
165 TeCl* (100) TeCl* (77) - -
160 - - Brs (27) -
144 - TeN™ (2) TeN"* (4) TeN™ (4)
130 Tet (34) Te* (24) Te* (24) Te+ (40)
94 - NSe* (4) - NSe* (2)
92 - - N,S7 (10) -
81 SNCI™ (15 - - -
80 - Set (40) - Se* (98)
79 - - Br* (37) Br* (100)
46 SN* (45) - SN* (32) -
3536 CI* (35) CI* (84) - -
32 ST (6 - S* (6) -
28 - - P C)) -

Mass spectroscopic investigations provide no M* peaks, but im-
portant main fragments such as TeN™, SeN*, and TeX,* (X = Cl,
n = 1,23, X = Br, n = 1,2) are observed in good agreement with
those reported for the bicyclic system 2al® and 2b!®). Main evidence
of the given formulas is provided by complete elemental analyses
of BrgTe,N,Se and Cl, N analyses of ClgTe,N,Se.

The analogous reaction of Ses[N(SiMe,),], with TeX; (X = (I,
Br) yields 1a or 1b and elemental selenium in stoichiometric am-
ounts as an inseparable mixture as proved by elemental analyses
(see experimental section). This procedure cannot be considered a
preparative method.

Reduction of the corresponding sulfur-containing bicyclic sys-
tems 2a and 2b with SbPh; provides the five-membered ring sys-
tems X,TeNSNTel>12l, These results have prompted us to study
this reaction in a similar manner.

The accomplished experiments demonstrate that the dehalogen-
ation of 1a or 1b with SbPhj, PPh;, or SnCl, carried out at varying
temperatures provide only elemental tellurium as the sole detectable
product. Moreover, treatment of 1a or 1b with Lewis acids to ob-
tain soluble salts have been unsuccessful, probably due to the in-
solubility of these compounds.
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Experimental

All reactions were carried out by using a vacuum line or in a
glove box (Co. M. Braun GmbH, Miinchen) under argon dried
with Sicapent. All solvents (except SeOCl,) were dried according to
published procedures!!3 and transferred from activated molecular
sieves (4 A). — Elemental analyses: Microanalytical Laboratory of
our institute or Microanalytical Laboratory Pascher, Remagen. —
IR: KBr discs, Bruker FT-IR IFS 85 (4000—400 cm™1). — MS:
Varian MAT CH7 (70 eV, emission 100 pA). — NMR: WM 250
PFT (S. 87 T), standards Me,Se("’Se), Me,Te(1%Te). — [(Mes-
Si);N],Se and [(Me;Si),N],Se, were prepared by published
methods?, Commercially available TeCl, and TeBr, were not
further purified.

Di-y-chloro-tetrachloro-1x? CL2Kk* Cl- [u-selenium diimidato(2— )-
IxkN.2xN’ Jditellurium(IV) (1a): A glass apparatus consisting of
two 50-ml Carius tubes with Teflon valves and a medium-sintered
glass frit was used for the synthesis. One tube contained a suspen-
sion of 1.08 g (4.0 mmol) of TeCl, in 20 ml of toluene and the other
a solution of 0.9 g (2.3 mmol) of Se[N(SiMe,),], in toluene, which
was added in small portions to the TeCl, suspension at 20°C, This
reaction mixture was stirred for 1 d, and formation of a red-brown
solid was observed., Formation of (CH,);SiCl was confirmed by
its IR spectrum in the gas phase. After 3 d the yellow solution was
separated by filtration, and the remaining solid was washed several
times with toluene. After removal of the volatile materials the solid
was dried in vacuo for 24 h. The red-brown precipitate was insol-
uble in organic solvents and SO,, but readily soluble in SeOCl,/
benzene (1:95), although rapid decomposition was observed. After
NMR measurements (not more than 1 h) it was possible to recover
1a by evaporating the solution to dryness. During this procedure
1a is deposited as a powder, sticked at the walls (characterized by
an IR spectrum) and an oil at the bottom of the NMR tube. In
the presence of moist air decomposition took place. Yield 0.95 g
(= 82%), m.p. > 200°C. — 77Se NMR (SeOCl,/C¢Dg): 8 = 1290.
-~ 125Te NMR (SeOCl,/CyDg): 8 = 1612. — IR: ¥ = 832 cm™! (m),
745 (vs), 703 (s), 613 (w), 567 (m). — MS, m/z (%): 235 (6) [C1,Te*],
200 (39) [ClyTe*], 165 (77) [CITe*], 144 (2) [NTe*], 130 (24) [Te*],
94 (4) [NSe*], 80 (40) [Se*], 36 (84) [CI*]. — ClgN,SeTe, (572.2):
caled. Cl 37.0, N 4.9; found Cl1 36.1, N 4.7.

Reaction of Se;[N(SiMe;), ], with TeCl,: In an analogous pro-
cedure 1.0 g (3.7mmol) of TeCly; and 0.9 g (1.9 mmol) of Se,-
[N(SiMe;),], vielded 1.0 g of a red-brown inseparable mixture of
1a and elemental selenium. IR and mass spectra were identical with
1a. — CIgN,SeTe, + Se (1:1): caled. C132.7, N 4.3; found Cl 32.0,
N 4.0.

Di-yi-bromo-tetrabromo-1x? Br,2i? Br-u- [ selenium diimidato(2~ )-
IkN2xN' [ditellurium(IV) (1b): According to the method de-
scribed above one tube was filled with a suspension of 1.6g
(3.5 mmol) of TeBr, in 20 ml of toluene and the other tube with a
solution of 0.87 g (2.2 mmol) of Se[N(SiMe;),}, in 10 ml of toluene.
The latter was added in small portions to the TeBr, suspension at
20°C, and the reaction mixture was stirred for 1 d. Formation of a
brown precipitate was observed. The mixture was stirred for ad-
ditional 2 d and the brown suspension separated by filtration. The
remaining solid was washed several times with toluene and dried
in vacuo for 24 h. It was insoluble in organic solvents and SO,. In
SeQCl, it decomposed very rapidly. The brown solid hydrolyzed in
the presence of moist air. Yield 2.13 g (75%), m.p. > 200°C. — IR:
v = 805cm™! (m), 715 (vs), 677 (vs), 591 (W), 534 (m). — MS, m/z
(%): 288 (42) [Br,Te*], 209 (77) [BrTe*], 144 (4) [NTe*], 130 (40)
[Te*], 94 (2) [NSe*], 80 (98) [Sc*], 79 (100) [Br*]. — BrgN,SeTe,
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(813.6): calcd. Br 57.0, N 3.4, Se 9.4, Te 30.3; found Br 56.0, N
3.0, Se 10.0, Te 29.7.

Reaction of Se;fN(SiMe;s),], with TeBr,: In an analogous pro-
cedure 1.2 g (2.6 mmol) of TeBr, and 0.64 g (1.3 mmol) of Se,-
[N(SiMe;),]; vielded 0.95 g of a red-brown inseparable mixture of
1b and elemental selenium. IR and mass spectra were identical with
those of 1b.
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