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ABSTRACT
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The first synthesis of dendralene-type TTF derivatives bearing a 1,3-ditellurole ring has been achieved. Preliminary electrochemical results are
presented.

The report of one-dimensional conductivity in a complex protocol involved the protonation of an ethynyl tellurolate
formed from tetrathiafulvalene (TTH) and tetracyanoquino- by analogy to the synthesis of the 2-benzylidene-1,3-di-
dimethane (TCNQQ2) has triggered tremendous synthetic selenole9 and its tellurium analogu&052°

activity in this ared. The work has led to the replacement

of the sulfur atoms by selenium and tellurium, as well as X

the synthesis of vinylogs, extended TTFs, heterocycle spaced E >=CH2 Ph—( >=
TTFs, and dendralene-type TTF derivatives. Recently, the ~x Ph 10 X=Te

first 1,3-diselenole containing dendralene-type TTF deriva-

tives (3—5) were reported from our laboratdry.

The basic starting material and synthetic route for these Accordingly, trimethylsilylacetylide was reacted with
molecules was 2-methylene-1,3-diselen6teas shown in  tellurium and the resulting tellurolate was protonated to give
Scheme 1. 11. Unfortunately, ditellurolell could not be obtained

The tellurium analogue @, viz. 8, has been reported in  analytically pure, suffering extensive decomposition during
1% yield from the reaction of acetylene and tellurium in the purification, nor could it be desilylated ®. However, the
presence of reducing ageht©bviously, a better route to  crude material was subjected to the Vilsmeiklaack
this simple heterocycle was in order. The base-catalyzedreaction to give the required dialdehyd& (Scheme 2).
decomposition of selenadiazole to gi&&vas not applicable Dialdehyde 12 behaved normally as seen by its ready
because 1,2,3-telluradiazole is not known. The alternate condensation with malononitrile and carbomethoxymethyl
phosphorane to givé3 and 14, respectively, in 45% and
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phosphorane condensed readily in the presence of sodiunB8% and 43% yields, respectively, upon condensation with
hydride to give the dendralen&5 in 63% vyield. The dialdehydel? in the presence of base. (Scheme 3)
Cyclic Voltammetry. CV data (Table 1) were determined

Scheme 2 _ _
ol DB e G = O T eso— 1ot Table 1. CV Data (V) in 0.1 M TBAHFP in CHCI,
e4Si—— c= c= -
s THE ¢ compd Pl P2 P2 PS4 PS5 PSP
T CHO 15 0.464 0.633 1.53 1199 049 0.314
Te = 18 0228 0409 1.104 1733% 0.856 0.094
TS DMF [ = : : - : - -
8 —i 2=\ POCl; Te  CHO 19 0287 0483 1.112 13098 17572 1.729 0.165
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12 a Anodic peaksP;* and Pz,
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in CH.Cl, containing TBAHFP. Dendraleng5 exhibited
phosphonate$6 and17 gave the dendralends8 and19 in three anodic waves at 0.464, 0.633, and 1.53 V referenced
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to the calomel electrode. Three cathodic waves were notedditellurolium cation in detaif. AlImost 20 years ago, the

at 1.199, 0.495, and 0.314 V. Clearly the last oxidation authors demonstrated that the simple 1,3-ditellurolium cation
potential was not reversible. The peak differences betweenwas stable at-30 °C but rearranged slowly to the unstable
the corresponding anodic and cathodic potentials are 150 andL,2-ditellurolium ion at room temperature. The CV of 1,3-
138 mV for the first and second oxidation potentials. When ditellurole was reported in 1985The first oxidation potential
compared to the values of the corresponding diselenoleat 0.64 V was reversible, whereas the second wave at 1.12

analogue3, the first oxidation to the radical cation b V was irreversible, suggesting that the radical cation was
occurs, not surprisingly, at a lower potential).109 V lower relatively stable compared to the second species generated.
than that for3 under the same conditions. The identity of this second oxidation species is unknown.

Furthermore, the differences between the peak potentialsOur observations on the electrochemistry of the dendralene-
of the anodic and corresponding cathodic scar ane 61 type TTF derivatives incorporating the 1,3-ditellurole moiety
and 64 mV compared to 150 and 138 mV1B2 appear to parallel the observations on the simple parent.

Similarly the CV of 18 exhibited three anodic oxidation In conclusion, we have demonstrated a viable synthesis
waves at 0.228, 0.409, and 1.104 V, but the correspondingof the ditellurole containing dendralene-TTF molecules and
cathodic waves were not sharp. Two humps were noted atdrawn attention to the differences in the electrochemical
1.733 and 0.856 V and a peak at 0.094 V. behavior of such compounds.
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