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Ab&& 1,4-bis(orgenyl)-l,&botadiynes react with dibutyl ditelluride end sodium borohydrlde in ethanol under 
reflux to give ~)-l~~ltelforo-l,4(org~y~ but-l-en-3-ynes, which by treatment with butyliithium followed by 
water gfve (E)- 1,4_bis(org%nyl) but- I-en-3-ynes in high yields. 

Hydrometallation of acetylenes is a widely used method for the synthesis of vinylic metal and 
metalloid derivatives. Over the last few years we have reported several methods for the synthesis of 
vinylic tellurides, 2-5 includin 

g also been studied by others.6- 
the hydrotelluration of terminal acetylenes.3-5 This type of reaction has 
3 We also extended our studies of hydrotelluration to conjugated enynes, 

obtaining tellurobutadienes by the addition of tellurolate anions to the terminal triple bond.’ 
Vin lit tellurides are an interesting class of organotellurium compounds in organic synthe- 

sis.5.“,‘~17 One of the most important reactions of this class, the lithium-tellurium exchange18, leads 
to vinyl lithium species of defined configuration.5P14-16 However, no transmetallation reaction of 
no-cyclic conjugated tellurium-containing systems have been described thus far.l’ 

In this communication we report on the synthesis of (Z)-1-Butyltelluro-1,4-bis(organy1) but-l- 
en-3-ynes and the study of Line exchange reaction of these conjugated compounds with butyllithium. 

Compounds la-f were obtained in good yields2’ by reaction of dibutyl ditelluride ((l; equiv.) 
with sodium borohydride in ethanol in the presence of 1,4-bis(organyl)-1,3-butadiynes (eq. 0, 
refluxing the mixture for the time reported in table 1. 

This reaction occurs with 100% of regio- and stereoselectivity. In all cases, only the (Z) product 
was obtained, as a result of the anti-addition of sodium butyl tellurolate to carbon I of the symmetrical 
butadiyne (eq. 1). The products are stable yellow oils and were identified by IR, ‘H-NMR and 
13C-NMR spectroscopy. For Compounds la-c the re 

8 
io- and stereochemistry was easily determined 

on the basis of multiplicity and coupling constants of H NMR vinylic protons signals, in the 5.92-6.36 
ppm range. Analogously, the vinylic proton singlet chemical shift for compounds Id-f is in the range 
of 6.29-6.34 ppm (Table 1). 

R-EC-Cs-R + l/2 (Cd-hTe)2 ,-$~~HB~~,ux c c,,gTz>=<“’ (eq.1) 
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(Z) \R 
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13C-NMR spectra of compounds la-f reveal a signal in the range of 122.2-134.2 ppm due to the 
tellurium-substituted olefinic carbon and other signal in the range of 114.0-116.2 due to carbon 2. 
These last signals were assigned by using two dimensional ‘H-l3 C chemical shift correlations. 

Table 1. Tellurobutenynes prepared. 

Compound’ 
“C chemical rhftts 

R Proton Reection time 
Ha resonance (b) 

Yleld(%)b 
c2 Cl 

la 
.CHzOH (&i?&H) 

114.0 134.2 0.25 71 

lb 
-H (&i,J160:$rJ*,1H) 

116.2 122.2 0.25 93c 

1C -CH3 5.92 (m,lH) 114.1 128.5 2.5 81 

Id -c5m 6.34 (s,lH) 116.0 132.3 2.5 89 

le QCHGjti- 6.32 (s,lH) 115.8 131.2 3.0 73 

lf 4.CH3OC&Lv 6.29 (s, 1H) 115.4 130.7 3.0 68 

aSatisfactory elemental analysis were obtained for all compounds synthesized. 
b.Tbe products were purified by flash chromatography using hexane or hexane/AcOEt mixture as eluent. 
c. Butyl tellurolate was added at room temperature to a large excess of diacetylene. 

The reaction of (Z)-1-Butyltelluro-1,4_bis(organyl) but-1-en-3-ynes Id-f with 1.1 equivalent of 
butyllithium in tetrahydrofuran at -78’C followed by water addition produces the corresponding 
(E)-1,4-bis(organy1) but-1-en3-ynes as white solids in good yields22 (eq. 2, table II). This stereoche- 
mistry is clearly indicated by coupling constant (J = 16 Hz) of doublets attributed to olefinic protons, 
characteristic of trans vinyl coupling. The Lime exchange reaction of the organotellurium moiety 
bonded at the sp2-carbon atom of the conjugated enyne provides an efficient method for obtaining 
enynyl lithium intermediates of defined configuration, since none configurational inversion at the 
double bond is observed even when the temperature rises from -78’C to room temperature, before 
trapping the lithium intermediate. It must be pointed out that halogen/lithium 
systems such as enynyl bromides and butadienyl bromides23 

exchange in conjugated 
occurs with a lack of configuration of 

double bonds. 

WH 
(eq -2) 

+ 

(E) ‘R 

2a-c 

The lithium intermediate obtained from the dimethylated compound lc reacts with benzaldehy- 
de, yielding the corresponding allylic alcohol 2d in 63% yield (entry 4, Table II). Similarly, the 
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intermediate 1,4-diphenyl but-3-yne-1-enyl lithium was alkylated in 93% yield with dimethyl sulfate 
at -78’C for 30 minutes followed by stirring at room temperature overnight (eq. 3). 

-7bC -. r.t. 

Table II. Tellurium free 1,3-butenynes obtained. 

(eq.3) 

Entry Product’ 
m.p. (“C) or b.p. 

(‘C/mmHg) Yield(%) 

1 c&H*: 96-97 90 

2 

4-Wh4~b’b 

\,H,-CH,-4 
144-146 70 

4-cWc.H;~; 

148-149 84 
k&OCH,-4 

CH 

F 

H 
GHs - 

H 2d YH, 
150°C/lmmHg 63 

aSatisfactory elemental analysis were obtained for all compounds synthesized. 

The results here reported show that the hydrotelluration of dimmeric acetylenes followed by 
detelluration of tellurobutenyne intermediates with butyllithium is an efficient method for the synthe- 
sis of (E)-1,3-butenynes. Investigations on the selective addition to the triple bond of unsymmetrical 
diacetylenes and detelluration of the intermediates, to obtain butenynes isolated from natural sour- 
ces,24 are now in progress. 
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