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A Convenient Synthesis of Unsymmetrical Tellurides by a Sequential
Reductive Cleavage of Bis(N,N-dimethylcarbamoyl) Ditelluride
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Bis(N,N-dimethylcarbamoyl) ditelluride was converted to unsymmetrical
tellurides possessing various substituents by a convenient stepwise

reduction-alkylation or reduction-addition sequence.

Recently in the field of organic heteroatom chemistry, interest in the structure and
synthesis of organotellurium compounds has been growing rapidly.l"7) However, in spite of
the considerable needs for the preparation of unsymmetrical tellurides related to novel
tellurocarbonyl compounds,B'll) the low stability of the precursors and reagents has
impeded development of a variety of methods of unsymmetrical alkenyl tellurides. It has
been assumed that formal unsymmetrical alkylation of Tez_ would be realized by the
regioselective Te-Te bond cleavage of polytellurides possessing non-metallic protecting
groups on both terminals. In respect of air-stability and solubility in organic solvents,
bis(N,N-dialkylcarbamoyl) ditelluride 1 is expected to behave as a new synthetic
equivalent of unsymmetrical Te?” anion and vinyl tellurolate anions by the selective
conversion in which reductive cleavage of the Te-Te bond and removal of the carbamoyl
groups are combined. In this paper we would like to describe a convenient preparation

of tellurides possessing various substituents by applying a novel stepwise reduction-

alkylation or reduction-addition sequence to bis(N,N-dimethylcarbamoyl) ditelluride 1.12)
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Bis(N,N-dimethylcarbamoyl) ditelluride 1 was prepared in 58% yield by treating DMF
with sodium metal and elemental tellurium under Ar atmosphere according to Suzuki’s
method.!2) Reductive Te-Te bond cleavage of 1 was carried out by treating 1 with 2 equiv.
of NaBH, in EtOH-DMF at -50 °C to generate anion 2, and subsequent addition of various
alkyl halides to the reaction mixture afforded tellurocarbamates 3 in good yields. A
telluroacetal 4 and alkenyl tellurocarbamates 5 were also obtained in high yields by
treating anion 2 with CHoBr, and substituted acetylenes in a similar manner. However,
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phenylacetylene was not reactive to the nucleophilic addition of anion 2. Physical
properties of the products including MS, IR, and 14 NMR were fully consistent with the
structure of the pr‘oducts.13) Z-Geometry of the alkenyl groups was also assigned by the
coupling constants of olefinic vicinal protons revealed in 1H NMR spectra. Table 1 shows

all results of the reactions.

Table 1. Synthesis of tellurocarbamates 3, 4, and 5 by the stepwise treatment of
ditelluride 1 with NaBH, and electrophilic reagents

MeoNCO-Te-R!  Me,NCO-Te-CHy-Te-CONMe,

1) NaBHy(2.2 equiv.)/EtOH 3 4
-50 °C/15 min
Me oNCO-Te-Te-CONMe - MegNCO-Te r3
1 2) R*-X or //,C::C
R2-C=C-R%(2.2 equiv.) R2 H
0 °C-r.t./1-12 h 5
R1-X Product Yield?) Acetylene Product Yield
% R? RS %
CHgl 3a 87 H C0,CHg 5a 88
CeHyal 3b 92 CHy C0,CHg 5b 61
CgH;7CL 3c 63 CgHs  CO5CH; 5¢ 70
c-Cgly 1 3d 26 H CeHs 5d 242)
CH2=CHCH2BI‘ 3_f 89
CHyBry 4 68

a) Refluxing in EtOH for 3 hours.

Compounds 3 were treated with NaBH, in EtOH at refluxing temperature or LiAlH, in
Et;0 at room temperature followed by the treatment of various electrophilic reagents such
as alkyl halides and substituted acetylenes to give unsymmetrical tellurides 6, 7, and 8
in high to modest yields. Physical properties of products 6, 7, and 8 were also fully
consistent with their structure including MS, IR, and 1y NMR.14) All results are shown in
Table 2 and Table 3. In all cases, the geometry of the double bonds in 7 was Z, as was
reported in nucleophilic addition of thiols and thiolate anions to acetylenes.ls)
Furthermore, it was noteworthy that stepwise reduction-alkylation of alkenyl
tellurocarbamates was effective for the synthesis of unsymmetrical dialkenyl tellurides.
Interestingly, the geometry of the double bonds in the starting alkenyl tellurocarbamates
was completely retained in the alkenyltellurolate anions under these reaction conditions.

Conclusively, a convenient synthesis of unsymmetrical tellurides was achieved by the
use of repeated stepwise reduction-alkylation sequence starting from bis(N,N-
dimethylcarbamoyl) ditelluride 1. This procedure is substantially based on the different
reactivities of Te-Te and C-Te bonds on compound 1 toward the attack of hydrides. Alkenyl

tellurides, dialkenyl tellurides, and a telluroacetal related to tellurocarbonyl compounds
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were also synthesized by using this sequence. Further conversion of these products to the

novel tellurocarbonyl compounds is now in progress in our laboratory.

Table 2. Synthesis of unsymmetrical tellurides 6 and 7

1) Hydride/r.t./10-15 min Rl—Te\ R3
Me ,NCO-Te-R1 Rl-Te-R2  or c=c/
2 3k 77N
2) R“-X or R“-C=C-R R H
3 0 °C/10 min 6 7
gr! Hydride(equiv.) Solvent : Reagent Product Yield
R2-X R3 r? %
CgHy7 LiAlH4(1.1) THF CH4I 6a 97
c-Cglyy LiAlH4(1.1) THF CHglI 6b 84
CeHyg LiAlH4(1.1) THF CgH5COCL 6c 93
Celys NaBH,(1.6) EtOH Cels H Ta 91
CHo=CHCHy LiAlHy(1.1) THF CO49CHg H 7b 64
CHy=CHCH9 LiAlH,(1.1) THF CO,CH4 Cells Tc 47
Table 3. Synthesis of allyl alkenyl tellurides 7 and dialkenyl tellurides 8
1) LiAlH,(1.1-1.3 equiv.)
2 : 2 2 o5
H R THF/10 min/-40 °C-r.t. H R H R4 R H
NS N Na_ N
‘/C—C\ ‘/C_C\ or /C—C\\ ‘//C—C\
Rl Te-CONMe, 2) R3-Br or Ri-c=C-R® R! Te-R3 Rl Te R4
5 r.t./10 min -7 7,2-8
Substrate Reagent Product Yield
gl R2 RS R4 R° %
C02CH3 H CHZ =CHCH2 m 22
C02CH3 CH3 CH2=CHCH2 Z_(_i_ 73
CO,CHg CHj (E)-CgHs - CH=CHCHg Te 74
C6H5 H CH2=CHCH2 7_f 83
C0yCH5 Cgls C0yCH; H 8a 72
CeHs H C0,CHg H 8b 65
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