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Abstract: The solid-state thermolysis of a sterically hindered A3-1,3 4-telluradiazoline 2 afforded
products resulting from intermediary tellone 1 and diazo compound 8 formed by retrocyclization,
whereas the flash vacuum thermolysis of 2 led to isolation of tellone 1 as green needies. The
spontaneous dimerization of 1 thus obtained occurred in the solid state to give the corresponding 1,3-
ditelluretane 10, which underwent the thermal cycloreversion in solution to regenerate pure tellone 1.
© 1997 Elsevier Science Ltd.

Compounds containing a carbon-tellurium double bond are known to be unstable. The most prevalent
way to stabilize a C=Te bond is the introduction of heteroatom substituents on the tellurocarbonyl carbon, and
some heteroatom stabilized tellurocarbonyl compounds have been reported? since the first synthesis of
telluroesters by Barton et al. in 1979.3 In contrast to well known thio-4 and selenoketones, telluroketones
(tellones) without such electronic stabilization have proved elusive because of the weakness of a Cop-Tesp T
bonding and the lack of suitable synthetic methods, although some transient tellones® and their cyclic dimers
have been reported.. 7 We have recently communicated the synthesis of tellone 1 stable in solution by use of
thermal cycloreversion of 1,3,4-telluradiazoline 28 and the isolation of n-complex of 1 which regenerates 1
upon heating in acetonitrile.?

We report here the flash vacuum thermolysis of 1,3,4-telluradiazoline 2 leading to the isolation of tellone
1 as green crystals and its solid-state dimerization to the corresponding 1,3-ditelluretane which can reproduce
pure tellone 1 upon thermolysis in solution.!0

The solid state thermolysis of 21! was performed at 80, 160 and 200 °C for 6 h in sealed tubes.
Although 2 was stable at 80 °C for 6 h without any perceptible decomposition, pyrolysis at 160 and 200 °C
afforded decomposition products 3 — 7 (Scheme 1 and Tablel). On the contrary, thermolysis of the
corresponding selenadiazoline 9 under similar conditions (190 °C, 24 h) gave a mainly a two fold extrusion
product 3 (70%).12
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Table 1. Reaction Products of the Thermolysis of 22

Yield / %
3 4 5 6 7

80°C no reaction
160 °C 27 13 43 108 9
200 °C 15 8 29 144 4

a: The product distribution was determined by integrating the peak area
(2.1 — 0.9 ppm) of methyl groups in the TH NMR (CDCl3).

The relatively low yield of the two fold extrusion product 3 in the reaction of 2 compared with the
thermolysis of 9 seems to be due to competitive reaction leading to tellone 1 and the diazo compound 8, which
was observed in the thermolysis in solution,8 followed by the decomposition of 1 and 8 giving 5, 6, and 7.
These results prompted us to attempt the isolation of 1 using the flash vacuum thermolysis (FVT) technique.!3

The FVT of 2 was carried out at 250 °C under the pressure of 1 x 10-3 mmHg. Vapor of 2, which was
generated by heating solid 2 mixed well with quartz sand at 200 °C, was passed through a quartz tubing (60
cm long, 2 cm in diameter). Green solid products containing 1, 5, and 6 were collected in the cold trap at -78
°C during 3 h, while 3 and 4 remained in the quartz sand along with unchanged 2. Heating the green solid
products in the first cold trap under reduced pressure vaporized 1, 5, and 6, among which 1 was trapped in
the second cold trap at -78 °C whereas 5 and 6 were trapped at the third trap cooled by liquid nitrogen.
Tellone 1 thus purified is an emerald green crystalline compound. The NMR and electronic spectra of the
green needles taken in a sealed NMR tube (CDCl3) and in a sealed UV-vis cell (CHCI3), respectively, were
identical with those taken for 1 obtained from the thermolysis of 2 in solution.8
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Interestingly, the green color of the crystalline tellone 1 gradually faded away within several hours at
room temperature and orange crystalline 1,3-ditelluretane 10 was formed quantitatively (Scheme 2). The
head-to-tail structure of the tellone dimer 10 was characterized by spectroscopic means.!4 The dimer 10 is
stable toward oxygen, water, and light, and the yield of 1 isolated in the FVT was estimated to be ca. 40% on
the basis of the yield of 10.

Scheme 2.
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Although 10 was stable in the solid state, it slowly decomposed in solution contaminated with oxygen.
Dissociation of 10 into 1 proceeded in an absolutely deaerated CDCl3 solution at 160 °C in a sealed tube over
6 h. Intermittent monitoring by 'H NMR revealed the quantitative formation of 1; the signals of 10 were
decreased with concomitant increase of the signals due to 1. Tellone 1 was thermally quite stable,8 surviving
after heating at 160 °C for 6 h and standing for as long as a few days at room temperature. Interestingly, any

dimerization product was not observed in solution.
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1,1,1",1",3,3,3",3"-Octamethyldispiro[indane-2,2'-[1,3]ditelluretane-5',2"-indane] (10): Orange
needles; mp 189-190 °C (decomp); 'H NMR(CDCl3, 500 MHz) & = 1.79(s, 24H), 7.17(s, 8H); 13C
NMR(CDCl3, 125 MHz) & = 10.0(s), 34.8(q), 50.4(s), 123.0(d), 127.2(d), 146.7(s); 125Te
NMR(CDCl3, 85.1 MHz) 8 = 977.9; UV-vis(CHCl3) Apax 519 nm (¢ 92). HRMS (FAB) Found: m/z
600.0604: Calcd for CaH32!28Tes: M, 600.0594.
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