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LITHIUM TELLUROCARBOXYLATES: SYNTHESIS AND CHARACTERIZATION

SHINZI KATO™
Department of Chemistry, Faculty of Engineering, Gifu
University, Yanagido, Gifu 501-11, Japan

HIROTOMO SASAKI and MORIO YAGIHARA
Fuji Photo Film Co. LTD., Ashigara Research Laboratories
Minamiashigara, Kanagawa 250-01, Japan

A series of lithium tellurocarboxylates (1) were
obtained as orange to red oils containing an equivalent of
THF and LiCl from the reaction of acyl chlorides with
1ithium telluride. The salts (1) are extremely sensitive
towards oxygen. Lithium benzenecarbotelluroate (1d) reacted
with isopropyl iodide to give Te-isopropyl ester as main
product. In contrast, the reaction of lithium telluro-
acetate with methyl iodide to afford 4-iodobutyl acetate in
68 7% yield. The reaction mechanism discussed.

INTRODUCTION

Alkali metal tellurocarboxylates are one of the most important
starting compounds for the synthesis of tellurocarboxylic acid
derivatives. However, their synthesis has been limited for Tong
time due to their extreme instability. Recently we have found
that piperidinium and potassium 2-methoxybenzenecarbotelluroates
are formed in the reaction of the corresponding diacyl telluride

1 In addition, a

with piperidine or potassium ethanolate.
convenient preparation of sodium tellurocarboxylates has been
reported from the reaction of acyl chlorides with sodium
telluride.2'3 We now report the first synthesis and characteri-

zation of 1ithium tellurocarboxylates (1),

RESULTS AND DISCUSSION

For the preparation of Tithium telluride which is required as

starting compound, only a method using triethylborohydride and
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tellurium metal has been described in literature.* However, in
this reaction, triethylborane forms as a by-product. In order to
avoid triethylborane, the direct synthesis from lithium and

tellurium metals in liquid ammonia has been investigated. (eq. 1)

-70 °C, 7 h
2Li + Te : =~ LiyTe (M
Tiq. NH3

Thus, tellurium powder and two equivalents of lithium metal are
stirred in liquid ammonia for 7 h.® Ammonia was completely

evaporated at room temperature and then by heating under reduced

’pressure.6 The yield of the resulting Tithium telluride was

almost quantitative. The obtained L12Te was colorless to white

gray microfine crysta]s,7

which are very sensitive towards oxygen.
The synthesis of lithium tellurocarboxylates was achieved

through treatment of Tithium telluride with an equivalent of acy!

0°C, 2 h

= RCOTe LiT+THF/LiC1  (2)
THF or CH3CN

RCOCT + LipTe

1
No.| R No.| R
la | CH, le | 2-CH30C4H,
b | CHe 16| 4-CH30C4H,
P TS 19| 4-CiCghy
d | Cehe

chloride in tetrahydrofuran (THF) or acetonitrile. (eq. 2) For
example, to a suspension of lithium telluride in THF, an
equivalent of benzoyl chloride in THF was added dropwise

under argon atmosphere and the mixture was stirred at 0 °C for
2 h. Filtration of the insoluble part and evaporation of the
filtrate in vacuo gave lithium benzenecarbotelluroate (1d) in
94 7 yield as dark red oil. The similar reaction using other
acyl chlorides led to the corresponding 1lithium alkane- and

arenecarbotelluroates (la-c, e—g) in good yields. (Table 1) The
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structures were established by spectral data and by conversion
into Te-alkyl esters or diacyl telluride.®

The obtained Tithium salts (1) are reddish orange to dark
red oil containing both of an equivalent of lithium chloride and
0.5 - 1.0 equivalents of THF.? They are extremely sensitive
towards oxygen. For example, allowing to stand in air, 1d was
quickly oxidized to give lithium benzoate with liberation of
black tellurium. The salts (1) are readily dissolved in protic
and aprotic polar solvents such as ethanol and THF, etc.

Lithium benzenecarbotelluroate (1d) reacts with isopropy!
iodide to give the corresponding Te-isopropyl ester (2) as a main

product. (eq. 3) In contrast, treatment of Tithium telluro-

i-CH41
CoH=COTe™Lit/THF 3 e C HCOTeCoHo—i 3
615C0TeLi™/ 30°C. 3T 615C0TeC3Hy (3)
2 (55 %)
CHAI
—
CHyCOTe™Li*/THF T CH3C00CH,CHoCHoCH T (4)

3a (67 7%)

acetate (la) with methyl iodide under the same conditions
afforded 4-iodobutyl acetate (3a) in 67 7 yield. (eq. 4)

RCOTE LIt + CHyl —————=  RCOTeCH,

CHs1 D% ] )
3 = |RC-Te=CHj | —= RC-I + CHsTeCH;
1
I -
" 0
THF I - I
—_— {RC—O I” | ——= RC-OCH,CH,CHCH,1

3

Scheme 1
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Presumably the formed Te-methyl ester would react with excess
methyl iodide to lead to acyl iodide, which further reacts with
tetrahydrofuran to give 3. (Scheme 1)10

EXPERIMENTAL '

Reagents: Lithium, tellurium (powder), and acyl chlorides are
reagent grade and used without further purification. Solvents
were purified by the known methods and degassed before use.

Typical procedures for the preparation of lithium tellurocar-
boxylates (1) are described below. All procedures were carried
out under argon atmosphere.

Lithium telluride, Lithium (0.320, 46 mmol) and tellurium powder
(2.95 g, 23 mmol) were taken in Schlenk tube and liquid ammonia
(ca. 70 m1) was added at 78 °C. After stirring at -70 °C for 6 h,
evaporation of ammonia at room temperature and then at 70 -

100 °C in vacuo gave 3.26 g (99 7) of lithium telluride as color-
less microfine crystals.

Lithium 4-methylbenzenecarbotellurcate (1f). To a suspension of
freshly prepared Tithijum telluride (0.328 g, 2.3 mmol) in ether
(5 m1), 4-methoxybenzoyl chloride (0.262 g, 1.5 mnmol) in THF

(5 m1) was added and the mixture was stirred at 0 °C for 1 h and
then at 20 °C for 2 h. Filtration of the insoluble part and
evaporation of the solvents in vacuo gave 0.54 g (91 7) of
Tithium 4-methoxybenzenecarbotelluroate (1f) as reddish orange
oil.

Te-Isopropyl benzenecarbotelluroate (2). Isopropyl iodide

(10 m1) was added dropwise to lithium benzenecarbotelluroate (1d)
(2.05 mmol) at -46 °C and the mixture was stirred at 25 °C for

6 h. Filtration of the insoluble part, removal of the isopropy]l
iodide in vacuo, and then chromatography of the residue on silica
gel column (CH,CHy/hexane = 1:3) gave 0.155 g (55%Z) of 2. The IR
spectrum was exactly consistent with that of the authentic sample
which was prepared by the reaction_of sodium benzenecarbo-
telluroate with isopropyl iodide.

Reaction of lithium telluroacetate (la) with methyl iodide. To
Tithium tellurocacetate (la) (17.2 mmol), methyl iodide (20 ml)
was added at -46 °C, and the mixture was stirred at this tempe-
rature for 1 h and then at 0 °C for 2 h, Filtration of the
insoluble part and evaporation of the methyl iodide in vacuo and
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then column chromatography of the residue (silica gel, CHyCl5)
?ave 1.37 g (67 %) of 4-iodobutyl acetate (3a) as colorless oil:
H-NMR (CDC14, §) 1.70 - 2.00(m, 4H, CH 2)s 2.33(s, 3H, CH3CO),
3.23(t, 2H, CHyl) 4.23(t, 2H, CH,0); C ~NMR(CDC14, 6) 174 8(C0),
68. 5(CH29). 29 5(CH3), 28.9(CH ). 25.1(CHp )y 5. 8(CH 1); IR (neat)
1736 cm ' (C=0); mass spectra %CI. m/z) 243 (MT+1).
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