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Hexavalent tellurium compounds, Ar5(CH3)Te,
Ar4(CH3)2Te, and Ar2(CH3)4Te (Ar ¼ 4-CF3C6H4, Ph, 4-
CH3C6H4), were synthesized by the reaction of Ar2-n(CH3)nTe
(n ¼ 0{1) or Ar3-m(CH3)mTe

þX� (m ¼ 0{2) with KC8 followed
by the treatment with CH3I.

Valence of main group element compounds are generally
exalted higher by oxidizing reagents such as halogens and valence
shell expansion takes place in certain cases. For example,
Ph4F2Te was prepared by treatment of Ph4Te with XeF2 as an
oxidant.1 However, reactions of R2Te or R4Te with alkyl halides
did not yield hypervalent tellurium compounds but the corre-
sponding oniums R3Te

þ.2 Here we report one-pot novel valence
expansion reactions from Ar2-n(CH3)nTe(II) (n ¼ 0{1) or
Ar3-m(CH3ÞmTeþX�(IV) (m ¼ 0{2) to Ar5(CH3)Te(VI),
Ar4(CH3)2Te(VI), and Ar2(CH3)4Te(VI) (Ar ¼ 4-CF3C6H4,
Ph, 4-CH3C6H4) by use of KC8 followed by treatment with CH3I.

The reaction of (4-CF3C6H4)2Te(II) with potassium graphite
(KC8)

3 (ca. 15 equiv) was carried out at�78 �C in THF for 5min
and the reaction mixture was treated with CH3I (ca. 30 equiv) to
afford several hexavalent tellurium compounds, that is, (4-
CF3C6H4)5(CH3)Te (1)(4%), (4-CF3C6H4)4(CH3)2Te (trans-2)
(9%), and (4-CF3C6H4Þ2(CH3)4Te (trans-3) (10%) (Scheme
1).4{6 These hexavalent tellurium compounds are stable to
atmospheric moisture and could be separated by recycling HPLC.
They were characterized by spectroscopies and elemental
analyses. X-ray analysis of trans-2 and trans-3 confirmed that
these were octahedral and the two methyl groups in trans-2 and
the two 4-CF3C6H4 groups in trans-3 were located trans to each
other. The ORTEP drawing of trans-3 is shown in Figure 1.7

The reaction of (4-CF3C6H4)3Te
þCl� with KC8 followed by

treatment with CH3I afforded a similar mixture of the hexavalent
tellurium compounds (1: 21%, trans-2: 7%, and trans-3: 7%)
(Table 1). When (4-CF3C6H4)(CH3)Te, (4-CF3C6H4)2-
(CH3)Te

þOTf�, and (4-CF3C6H4)(CH3)2Te
þI� were used

instead of homoleptic materials as mentioned above, i.e., (4-

CF3C6H4)2Te and (4-CF3C6H4)3Te
þCl�, monomethylated 1

was not obtained at all but di- and tetramethylated compounds
(trans-2 and trans-3) were obtained with increased yields. For
example, trans-2 (31%) and trans-3 (4%) were obtained from (4-
CF3C6H4)2(CH3ÞTeþOTf� and only trans-3 was obtained from

Scheme 1. Synthesis of hexaorganotellurium compunds.

Figure 1. X-ray structure of trans-3 (30% thermal
ellipsoid). The structure is almost perfectly octahedral;
bond angles for each cis group is in the range of 90� 0:7 �

and for each trans group is in the range of 180� 1:4 �.
Selected bond lengths ( �A): Te-C(1) 2.25(1), Te-C(8)
2.19(1), Te-C(9) 2.18(1), Te-C(10) 2.18(1).

Table 1. Yields of the reaction of organotellurium compounds with KC8

(CH3K, PhCH2K) after treatment with CH3l
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(4-CF3C6H4Þ(CH3)2Te
þI� and (4-CF3C6H4)(CH3)Te in low

yields. These results clearly indicate that the unique valence
expansion took place by electron transfer from KC8 and was
applicable for the synthesis of new hexavalent tellurium
compounds with mixed carbon ligands. In fact, Ph6-n(CH3)nTe
(n ¼ 1, 4;8 n ¼ 2, trans-59) and (4-CH3C6H4)6-n(CH3)nTe
(n ¼ 1, 6;10 n ¼ 2, trans-7) were obtained from Ph3Te

þBr�

and (4-CH3C6H4)3Te
þCl� as shown in Table 1.

Instead of KC8, CH3K
11 or PhCH2K

12 could be used for the
reaction (Table 1), and trans-2 was obtained from (4-
CF3C6H4)2Te even by the use of PhCH2K. Therefore, PhCH2K
and CH3K should behave as an electron donor similar to KC8.

In order to elucidate the mechanism of the reaction, we
examined the effects of the equivalents of the reagents ofKC8 and
CH3I in the reaction with (4-CF3C6H4)2Te on the yield of
hexavalent tellurium compounds. These results are shown in
Table 2. The generation of (4-CF3C6H4)Te

� was suggested by
the formation of (4-CF3C6H4)(CH3)Te in the initial stage of the
reaction (entry 2 in Table 2). By use of a large excess of KC8 the
number of the Te-Ar bond clevaged increased. The 125TeNMRof
the reaction mixture from (4-CF3C6H4)2Te and a large excess of
KC8 at �78 �C before the addition of CH3I showed a signal at �
360 ppm, which can be assigned as that for a dianion (4-
CF3C6H4)4Te

2�	2(KþC8), generated independently by the reac-
tion of (4-CF3C6H4)5(CH3)Te with KC8.

5 The signal at �
362 ppm was also observed in the reaction of (4-CF3C6H4)2Te
with CH3K before the addition of CH3I, therefore, it is confirmed
that CH3K acts as an electron donor. The detailed reaction
mechanism is not clear yet but a possible mechanism is illustrated
in Scheme 2.
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