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the Dihalides and Oxide of 5H,7H-Dibenzo[b,g][1,5]-ditellurocin and -telluraselenocin
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The reaction of SH,7H-dibenzo[b,g][1,5]ditellurocin with I resulted in the
formation of the diiodo-ditellurane as a new class of bis-hypervalent chalcogenide.
Treatment of the dibromo-derivative of 5H,7H-dibenzo[b,g][1,5]telluraselenocin with
aqueous NaOH solution afforded exclusively the telluroxide which showed the strong
transannular hypervalent interaction between the tellurinyl group and the selenyl group
as evidenced by 77Se and 125Te NMR spectroscopy.

Transannular interaction or bond formation (e.g., hypervalent bond) between heteroatoms in medium-
sized heterocyclic compounds containing nitrogen, phosphorus, and sulfur atoms has been well studied.12)
However, the properties of medium-sized tellurium heterocycles have received less attention. We have now
synthesized new eight-membered ring tellurium heterocycles, SH,7H-dibenzo[b,g][1,5]ditellurocin (1) and
5H,7TH-dibenzo[b,g][1,5]telluraselenocin (4), to investigate the conformational property, and the transannular
interaction and bond formation between heavier group 16 elements. Herein we report the synthesis and the
conformational properties of 1 and 4, together with the characterization of a new ditellurane with Te(IV)-Te(IV)
bond of 1, and the transannular hypervalent interaction between the tellurinyl group and the selenyl group in the
telluroxide 6.

Compounds 1 and 4 were synthesized as follows. Bis(2-bromomethylphenyl)tellurium dibromide3)
(1.00 g, 1.59 mmol) in CHCl3 (300 mL) was treated with NapTe (0.28 g, 1.59 mmol) or NajSe in EtOH (80
mL) using a high dilution technique at room temperature under an Ar atmosphere. The mixture was stirred at
room temperature for 30 min. After usual work-up, the crude product was purified by silica-gel column
chromatography (eluent, CHyClp) to give 1 or 4.4

In the conformational properties for eight-membered rings of 1 and 4, two typical different conformers
such as chair and boat-forms can exist.) The conformers can be assigned by the IH NMR spectral data for
benzylic protons of the eight-membered ring.5) The !H NMR spectrum of 1 in CDCIl3 at 25 °C shows the
benzylic methylene protons as a broad singlet at & 4.08 and an AB type absorption at 8 4.22 and 5.48 (J=12
Hz); the former resonance is assigned to the boat form (53%), and the latter pair to the chair form (47%) (Table
1). These conformers can also be characterized by 125Te NMR spectroscopy;6) the 125Te NMR spectrum of 1
in CHCl3 at 25 °C shows four peaks at 8 553 (boat) and 565 (chair) for -TeAr, and & 677 (boat) and 703 (chair)
for -TeCHaAr, respectively, the ratio of the conformers being consistent with that obtained from the lH NMR
spectrum.6)



264 Chemistry Letters, 1993

Treatment of the tellurocin 1 (100 mg, 0.23 mmol) with iodine (64 mg, 0.25 mmol) in CH>Cl, (20 mL)
under an Ar atmosphere at room temperature for overnight resulted in the formation of the diiodo-ditellurane 3 as
an orange solid (96% yield), mp 132.5-133 °C (decomp) (Scheme 1).7-8) The compound 3 was analyzed by
1H, 13C, and 125Te NMR spectroscopy (Table 1) and elemental analysis. The benzylic methylene proton
signals of 1 in CDCl3 disappeared and new singlet peak appeared at d 4.99 of 3 in (CD3),2S0, and the signal of
the methylene carbon atoms shifted to 45.9 ppm from 12.1 and 14.1 ppm of 1, in which those spectra indicate
that 3 is a single conformer, i.e., boat form. More significant spectroscopic evidence for the formation of 3
was obtained in the 125Te NMR spectrum. The proton-decoupled 125Te NMR spectrum of 3 in Me2SO
exhibits two resonances at & 602 (-TePh) and at & 946 (-TeCH,Ph) (ratio 1:1) indicating the downfield shift;
those resonances are assigned to the tellurane structure,9b) particularly, the satellite peaks due to the 125Te-125Te
coupling (large coupling constant of J1e.Te = 1283 Hz) are observed.9%:10,11)  This result clearly indicates the
bond formation between two tellurium atoms. The iodine of 3 does not exist as the ion form, since the 1271
NMR spectrum of 3 in Me3SO shows no absorption of iodide ion. The ditellurane 3 may be formed as
follows: 1 reacts with I to generate the iodo-telluronium(III) ion (2) which is stabilized by the remote tellurium

atom to give finally diiodo-ditellurane (IV) (3) (Scheme 1). This ditellurane 3 is a new class of hypervalent
| |
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Table 1. NMR Spectral Data for Compounds 1, 3, 4, 5, and 62)

Chemical shift, &

Compd I 13C 125Te / 77Se
1 4.08 (brs), 12.1, 14.1, 117.0, 118.5, 553, 565
4.22,5.48 (ABq, J=12 Hz), 126.5, 126.8, 127.0, 129.3, 677,703
6.86-7.27 (m), 7.78-8.25 (m) 129.4, 130.6, 137.2, 144.2,
147.7, 152.6
3 4.99 (brs, 4H), 459, 127.6, 128.9, 602, 946
7.30 (t, J=8 Hz, 2H), 7.44 (t, J=8 Hz, 2H), 130.3, 131.5, 137.1,
7.63 (d, J=8 Hz, 2H), 7.93 (d, /=8 Hz, 2H) 142.7
4 3.74, 3.92 (ABq, /=13 Hz), 27.8,36.0,117.7, 118 .4, 559, 581/
424 , 5.18 (ABq, /=13 Hz), 127.0, 127.2, 127.4, 129.3, 398, 425 (Se)
6.96-7.35 (m), 7 69-8.28 (m) 130.4, 130.5, 133.5, 143.8,
145.8, 150.0
5 4.64, 5.13 (ABq, J=15 Hz, 4H), 39.7, 1294, 130.9, 131.0, 1239 /
7.46-7.65 (m, 6H), 8.50- 8 53 (m, 2H) 131.9, 134.6, 143.2 361 (Se)
6 3.90, 4.24 (ABq, /=14 Hz, 4H), 29.7, 129.0, 129.9, 1159/
7.22 (d, J=8 Hz, 2H), 7.32 (t, /=8 Hz, 2H), 130.3, 131.0, 135.5, 233 (Se)
7.45 (t, J=8 Hz, 2H), 8.33 (d, /=8 Hz, 2H) 140.1

a) 1H, 13C, 77Se, and 125Te NMR data for 1, 4, and 6 in CDCl3; for 3 and 5 in (CD3)2SO.
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tellurium compound.  Although hypervalent organosulfur compounds, sulfuranes, in group 16 elements have
been widely studied in structural and theoretical aspects, a little attention has been devoted to multicoordinated
tellurium compounds.%+12:13) ' In contrast, much less is known about the chemistry of bis-hypervalent bonds
with adjacent two hypervalent bonding species.14)

Thus, the transannular bond formation between two tellurium atoms of 1 was found in the reaction of 1
with iodine. Therefore, in order to confirm the transannular interaction between two different chalcogen atoms,
the telluraselenocin 4 has been prepared. The multinuclear NMR spectral data of 4 indicate the existence of two
conformers, boat form (58%) and chair form (42%), in CHCl3 at -50 °C (Table 1). The conformational study
of selenium and tellurium heterocycles using 77Se and 125Te NMR spectroscopic method is little known.
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The reaction of 4 (1 equiv) with bromine (1 equiv) in CH>Cl, at room temperature afforded the dibromo-
derivative 5§ (90%).15) Both 1H, 13C, 77Se, and 125Te NMR spectra of 5 shows a single conformer (Table 1).
The tetracoordinated tellurium species should be formed as evidenced by the 125Te NMR spectrum of 5, though
the discrete structure of § can not be assigned clearly as 5a or 5b or 5¢.16) The dibromo-derivative 5 led to
exclusively the telluroxide 6 (80%) upon treatment with aqueous NaOH solution at room temperature (Scheme
2), none of the selenoxide of 4 was obtained.17-18) The telluroxide 6 was stable and 6 exists solely as a single
conformer, boat form, from -50 to +100 °C as evidenced from the variable-temperature TH NMR spectra, while
the telluraselenocin 4 shows the existence of two conformers.19) This finding can be rationally explained in
terms of the transannular interaction between the tellurinyl group and the selenyl group of 6, since such
interaction was confirmed by both 77Se and 125Te NMR spectroscopy; e.g., the 1H-decoupled 77Se NMR
spectrum of 6 in CHCl3 showed the satellite peaks due to the 77Se-125Te coupling (Jse.Te = 467 Hz).9b,10)
This is the first evidence for the transannular interaction between tellurinyl and selenyl groups using multinuclear
NMR technique.
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