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Abstraot - Synthetic routes to alkylvinyl tellurides by direct react- 
ion of metallio tellurium, acetylene and alkyl halide in the system 
KOH-SnCl -4 0 and successive interaction of &vinyl telluride with 
lithium &d2alkyl halide in liquid ammonia have been developed. 

The data available on the preprutation and properties of vinylorganotellurfdes are 
scarce and related mainly to compounds of the aromatio series. Among the known 
methods for the synthesis of aryloinyl tellurides the followinS processes can be 
mentioned: addition of arenetellun>l.ate anions to substituted activated aaetyle- 
nes,' reduction of bia(2,2-diarylvinylftellutium dichlorides, 2 reaction of divi- 
nyl mercury with dlaxyl ditellurides,3 

aryltellurenyl halides.4 

reaation of vlnylmegnesium haliaes with 

For the first time alkylvinyl tellurides were prepared 
by us from metallicJ tellurium, acetylene and alkyl halides which wes reported in 
short communications to claim priority.5 Recently the synthesis of butylvlnyl 

telluxide (yd.eld 64-82%) by alkylation of divinyl ditelluride under phase tram- 
fer aonditiona as well a8 by reaation of vinylmagnesium bromide with butyltellu- 
renyl halide or successively with metalfio tellurium and butyl bromide has been 
described.6 

In the present communication the data obtained by us in developing convenient 

and effective synthetic route8 to alkylvinyl tellurides by direct reaction of me- 
tallic tellurium, acetylene end alkyl halide and by successive interaction of di- 
vinyl telluride with lithium and alkyl halide in liquid ammonia are summarized 
and discussed. 

The reaction of tellurium with acetylene and alkyl halides 1, proceeds at 105- 

f15' in a strongly basic reducing system KOH-SnC12-R20. Along with alkylvinyl 
tellurides 2 divinyl telluride 2 and the corresponding dialkyl tellurides 4 exe 

also ionned. 

Te + HCECR + RX --c =;\TeR + =\TeF f R2Te 

2 

R _ Me [a), Et (b), n-W (C), i-n? cd), n.-3%~ (e)+ &&I ff); ’ = cl, Br* ’ 

The processes of rilkylation-vinyletion, alkylatlon end vinylation proceed ap- 
parently as presented on the next scheme including the reaotionof Te2- with alkyl 
halide and (or) acetylene. 
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Te2- + RX - RTe- + RX - 4 

l!e*- + 
H20 

TTe- + 
H20 

HCZCH - HCzCH - z 

H2o 
RTe- + HCfCH - 2 - TT,_ * Rx 

Telluride ions 8re generated in the reaction mixture under the aotion of the 
alkaline reducing system KOH-&Cl2 whioh probably provokes the iollowing trans- 
form8tlons. 

3Te + 6 KOH z== 2 K2Te + K2TeC3 + 3 II20 (2) 

SnC12 + 4 KOH - X2Sn02 + 2 xc1 + 2 H20 (3) 

2 K2Sn02 + K2Te03 + H20 - Te + 2 Q&C3 f 2 KOH (41 

The reactions (2)-(4) 08n be expreaeed by the total equation (5): 

Te + 6 KOH + S&l2 - K2Te + 2 KC1 + K2Sn03 + 3 Hz0 (51 

It should be emph~~~ed that in 8n aqueous alkali medium reaction (t) does 

not occure 
Under identioal conditions the yield and ratio of the reaotion products are 

signifiaently dependent on the starting alkyl halides. The applicability of the 
latter ones in this process drops in the following order of the halogen atom (X) 

changing: Br>I> Cl (Table 1, runs l-3). From Table 1 (runs 1, 4-6) it also 

follows that primary and seoondary alkyl bromides are comparatively resdily in- 
volved in reaotion (1). We failed to obtain tert-butylvlngl and dzl.-tert-butgl 
tellurides (Table 1, run 71, evidently because the tertl8ry alkyl halides are 

highly prone to 8lk8line elimination of hydrogen halides. 
The considerable decrease in the pmduct yzield in reaction (1) when butyl 

iodide is used instead of butyl bromide (Table 1, ~WW 1, 2) mey be explained 
by the iact that the latter reects with the tellurides 2e, 1, fi formed, thus 

leading to the corresponding t~org~ltellu~ni~ salts. As known, 7 aliphatic 
tellurides and alkyl iodides 8re especially easy to enter the tesnization reset- 
ion, among which dimethyl telluride end methyl iodide are most re8otive. respect- 

ively. Furthermore, we have specially demonstrated divinyl telluride* to react 

eeaily with alkyl iodides foxming esrlier unknown alkylvinyl telluronium iodi- 
de8 2. 

' Birst synthesized by us from tellurium and 8oetylene.8 
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(6) 

R I Me (a), Et Ib), n-fr (a)# n-Bu (al 

Reeatian (6) with methyl iodide praaeeds qusntftatlvelg at room temperature 
coming to the end within an hour. This makes It quite alesr why the previous 

attampf to obtain methyl-1 telluride by heating methyl iodide, tellurium 
end aaetylene in the system KOR-SnC12-H20 turned out unsuooessful (Table 1, 
run 8). In this case tellurldes 1 and & were not observed in the reaation 

lllixtur9. 
At the same time, it wes paeeible to suppress to a considerable extent the 

side reaction of iodomethylation of tellurides 2-3 by deareasing ten-fold the 
aonaentretion of starting YeI and introducing RMPA thus homogenizing and dilu- 
ting the reaotion mixture. Under these conditiona (Table 1, run 9) the yield 

of methylvinyl telluride, tellurides 2 end &g emounted to 20, 55 and 8%, re- 

speatively. 
The yield of elkylvinyl tellutides wes substantially increased by using the 

molsr r&lo of Se-RX = lO:l, other conditions being equal (0.1 mole Te, 0.87 

Table 1 

The influenae of the struature of slkyl halide on the yield of tellurides &Aa 

Hun Yield, sSb 
EO 

Rx CR2-CRTeR (2) 2 R2Te (2) 

1 H3UBr 

2 n-BuI 

3 n-BuCl 

4 EtBr 

5 n-PrBr 

6 i-PrBr 

7 t-BuBr 

8 MeI 

9* MeI 

38 32 

15 

5 

35 

36 

33 

20 

24 

12 

26 

28 

32 

50 

55 

12 

7 

10 

11 

12 

6 

%Ionditione of reeation (1): Te-RK-KOH-SnC12 - 0.1:0.1:0.87:0.13 (molar), 
respeotively; 150 ml 820; 105-115°, 5 hr; saetylene preeeure, lnltisl 14-15 
atm, residual 7-8 atm; amount of aaetylene absorbed 0.8-0.9 mole. 

byield of diving1 tellurlde is bssed on tellurium, ylelde of tellurides 2 
end 4 are bssed on slkyl halides. 

'With SO ml RMPA snd 0.01 mole of MeI. 
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mole KOH, 0.13 mole SnCl2, 150 ml H20, 105-115', 5 hr, initial auetylene pree- 
sure 13-15 atm, mwidual pressure 7-8 atm, acetylene absorbed 0.8-0.9 mole). 

Alkgl halide Yield of CH2=CRTeR, % 
Rx 0.1 mole RX 0.01 mole RX 

EtBr 35 

n-PrBr 36 

i-PrBr 33 

n-BUBr 38 

In these runs the yield of divinyl telluride 
corresponding dialkyl tellurides is 4-7%. 

Alkyltinyl tellurides were also successfully 

teraotion of divinyl telluride with lithium and 

69 

68 

65 

70 

ranged 53-60%. the yield of the 

synthesized by consecutive in- 
alkyl halide in liquid smuonis. 

ST-/= _1. 
7TeR 

(7) 
2. Rx 

w 

RX P MeI, BtBr, n-PrBr 

The yield of vinyl tellurides 2 is 30% when methyl iodide is used and about 
60% with alkyl bromides. 

The spectral paremetersofalkylvinyl telltarides are presented in Table 2. 

EXPERIMENTAL 

13 C NISI apeotra were run on a Bruker WP-200SY spectrometer, 'H NMR spectra on 
a Tesla BS-487C spectrometer (80 HE). IR spectra were recorded on a Specord 75 

IR instrument, LTV spectra on a double-beam Specord W VIS spectrophotometer. 
Xass spectra were obta&ned on a MAT-212 spectrometer, The reaction mixture was 
anelysed by GM (chromatograph LEM-8ld, column: 100 x 3 mm with 75% Carbowex 6000 

on Chromaton N-AW-DMCS). Individual alkylvinyl tellurides synthesized by achame 
(1) were isolated by preparative GM: (chromatograph PAEV-07, column: 1200 x 10 

mm packed as analytioal one). 
Methylvinyl telluride (2a) (Scheme 1). 12.8 g Te, 1.42 g of methyl iodide, 

48.7 g KOH, 24.7 g SnC12, 80 ml HMPA end 70 ml H20 were heated (105-115°) in a 
rotating autoclave 1 1 under acetylenic pressure (initial pres8ure 14 t&n, resi- 

dual pressure 7 atm, absorbed acetylene 0.8 mole) for 5 hr. The reaction mixtu- 

re is evacuated at 1 mm Rg. The fraction (10.5 g) collected into a cooled trap 
(-70') contains, aocorting to GLC data, methylvinyl telluride 0.34 g (yield 
20%), divinyl telluride 10 g (yield 55%) and dimethyl telluride 0.12 g (field 

8%). For 3: b.p.720 115-716', 4' 1.6182. (Found: C, 21.48; H, 3.49; Te, 75.35. 
Calc. for C3H6Te: C, 21.24; H, 3.56; Te, 75.20%). E" 172. 

Ethvlvinvl telluride (2b) (Scheme 1). 2.8 g Te, 1.1 g of ethyl bromide,48.7 g 
KOH, 24.7 g SnC12 and 150 ml H20 are heated (105-115°) in a rotating autoclave 
1 & under acetylenic pressure (LnLtial pressure 15 atm, residual pressure 8 atm, 
amount of abeorbed acetylene 0.9 mole) for 5 hr. The lower organic layer is re- 
moved from the reaction mixture, dried with KOH end fractionated at 1 mm Rgr The 
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fraction (11.5 g) collected into a cooled (-70') trap contains, socording to GIG 
data, ethylvinyl telluride 1.27 g (yield 69%), divinyl telluride 10 8 (yield 
55%), diethyl telluride 0.11 g (yield 6%). For a: bepa ISSo, $ 1.5865. (Fo- 
und: C, 26.35; H, 4.55; Te, 69.76. Calo.for C41i8Te: C, 26.15; H, 4.39; Te,69.46% 

Blkyfsinvl tellurides (&,&were obtained from tellurium, acetylene and oorree- 
pending alkyl bromide inan analq~us way. For &: yield 68%, b.pe10 60-62', 4' 

1.5614. (Found: C, 30.55; Ii, 5.14; Te, 64.25. Calo. for C5HtOTe: C, 30.38; R, 
5.09; Te, 64.54%). For 3: yield 6554, b.pat7 71-73, 4' 1.5622. (Found: C, 30*60; 
H, 5.24; Te, 64.90. Cala. for C H 65 $0 Te: C, 30.38; H, 5.09; Te, 64.54%)~ For 3: 
yield 70%, b.p.3 52-54O (lit., b.p.$ 60'), 4' 1.5503. (Found: c, 34.30; E, 
5.90; Te, 60.40. Cala. for C6H,2Te: C, 34.03; H, 5.701 Te, 60.27%), MS' 214* 

Proaylvinyl telluride (3) (Scheme 7). To a mixture of 1.8 g of divinyl tel- 
luride and 200 ml of liquid ammonia 0.14 g of metallic lithium in small pieces 

(portions) upon stirring (until complete dissolution) and 2.5 g of propyl bromi- 

de are added slowly. The ammonia is evaporated and the precipitate is disaal- 
ved in water, extracted with ether, dried with K2C03 and fractionated giving 

1.25 g (yield 63%) of vinyl telluride 20, 
The synthesis of vinyl telfurides 2e,b is performed in a similar manner nifh 

30 end 57% yield, respectively. 

blethyldivinyl telluronium iodide (j&) (Scheme 6). To a solution of 5.1 g di- 

vinyl telluride in 8 ml of ethanol 4.5 g of methyl iodide is added dropwise at 
room temperature, the reaction mixture is being atirred for 4 hr. The preclpita- 
te is filtered off, washed with ether, dried in vacuum, thus 8.5 g (yield 93%) 

of iodide 2 being obtained, m.p. 117' (dec.). (Found: C, 18.56; H, 2.80; I 
39.23r Te, 39.43. Calc. for C&ITe: C, 78.50; H, 2.71; I, 39.37; Te, 39.56%). 

Alkyldivin~l telluronium iodides@&) were synthesised in analogous way from 

divinyl telluride end ethyl iodide, propyl iodide or but@ iodide, respeotfvelg, 
in ethanol at room temperature for 3 hr (a) and for 6 days (&&). For 2: yield 

65%, m.p. 119' (dec.). (Found: C, 21.34; H, 3.28; I, 37.59; Te, 37.80. Cala. for 

C6H1,1Te: C, 21.35; H, 3.29; I, 37.40; Te, 37.99%). For &: yield 60%~ mop. 98' 
(deo.). (Found: C, 24.32; H, 3.90; I, 36.40; Te, 36.00. Calc. for C7H,31Te: C, 

23.91; H, 3.72; I, 36.09; Te, 36.20%). For z: yield 55%, m.p. 115' (dec.). (Fo- 

uncl: C, 26.30; B, 4.15; I, 34.80; Te, 35.00. Calc. for C9H151Te: C, 26.27; H, 

4.13; I, 34.71; Te, 34.89%). 
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