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L I T H I U M  TELLUROCARBOXYLATES: SYNTHESIS AND CHARACTERIZATION 

SHINZI KATO+ 
Department of Chemistry,  Facul ty  of Engineering, G i f u  

HIROTOMO S A S A K I  and M O R I O  YAGIHARA 
Fuji  Photo F i l m  Co. LTD., Ashigara Research Laboratories 

Minamiashigara, Kanagawa 250-01, Japan 

U n i v e r s i t y ,  Yanagido, G i f u  501-11, Japan 

A s e r i e s  o f  l i t h i u m  t e l l u r o c a r b o x y l a t e s  (1) were 
ob ta ined as orange t o  red  o i l s  c o n t a i n i n g  an e q u i v a l e n t  o f  
THF and L i C l  from t h e  r e a c t i o n  o f  acy l  c h l o r i d e s  w i t h  
l i t h i u m  t e l l u r i d e .  The s a l t s  (1) are  ex t remely  s e n s i t i v e  
towards oxygen. L i t h i u m  benzenecarbotel l  u roa te  ( I d )  reac ted  
w i t h  i s o p r o p y l  i o d i d e  t o  g i v e  Te- isopropyl  e s t e r  as main 
product.  I n  con t ras t ,  t h e  r e a c t i o n  o f  l i t h i u m  t e l l u r o -  
ace ta te  w i t h  methyl i o d i d e  t o  a f f o r d  4 - iodobuty l  ace ta te  i n  
68 % y i e l d .  The r e a c t i o n  mechanism discussed. 

INTRODUCTION 

A1 k a l  i metal t e l  l u roca rboxy l  a tes  are one o f  t he  most impor tan t  

s t a r t i n g  compounds f o r  t h e  syn thes is  o f  t e l l u r o c a r b o x y l i c  a c i d  

d e r i v a t i v e s .  However, t h e i r  syn thes i s  has been l i m i t e d  f o r  l ong  

t ime due t o  t h e i r  extreme i n s t a b i l i t y .  

t h a t  p i p e r i d i n i u m  and potassium 2-methoxybenzenecarbotelluroates 
are  formed i n  t h e  r e a c t i o n  o f  t h e  corresponding d i a c y l  t e l l u r i d e  

Recent ly we have found 

w i t h  p i p e r i d i n e  o r  potassium e thano la te .  I 

conven ien t  p repara t i on  o f  sodium t e l  l u roca rboxy la tes  has been 

repo r ted  f rom t h e  r e a c t i o n  o f  acy l  c h l o r i d e s  w i t h  sodium 

t e l l ~ r i d e . ’ , ~  

z a t i o n  o f  l i t h i u m  t e l l u r o c a r b o x y l a t e s  (1 ) .  

I n  a d d i t i o n ,  a 

We now r e p o r t  t h e  f i r s t  syn thes is  and c h a r a c t e r i -  

RESULTS AND DISCUSSION 

For the  p repara t i on  o f  l i t h i u m  t e l l u r i d e  which i s  requ i red  as 

s t a r t i n g  compound, o n l y  a method us ing  t r i e t h y l b o r o h y d r i d e  and 
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28 S. KATO, H .  SASAKI ,  and M. YAGIHARA 

tellurium metal has been described in literat~re.~ 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 amnonia has been investigated. (eq. 1) 

Thus, tellurium powder and two equivalents of lithium metal are 
stirred in liquid ammonia for 7 h.5 
evaporated at room temperature and then by heating under reduced 

Ammonia was completely 

' pressure.6 The yield of the resulting lithium telluride was 
almost quantitative. 
gray microfine  crystal^,^ which are very sensitive towards oxygen. 

The obtained Li2Te was colorless to white 

The synthesis of lithium tellurocarboxylates was achieved 
through treatment of lithium telluride with an equivalent of acyl 

O O C ,  2 h 
THF or CH3CN 

RCOCl t Li2Te * RCOTe-Li+*THF/LiCl (2) 

1 

chloride in tetrahydrofuran (THF) or acetonitrile. (eq. 2) For 
example, to a suspension o f  lithium telluride in THF, an 
equivalent of benzoyl chloride i n  THF was added dropwise 
under argon atmosphere and the mixture was stirred at 0 OC for 
2 h. Filtration of the insoluble part and evaporation of the 
filtrate in vacuo gave lithium benzenecarbotelluroate ( Id )  in 
94 X yield as dark red oil. The similar reaction using other 
acyl chlorides led to the corresponding lithium alkane- and 
arenecarbotelluroates (la-c,  e-g) in good yields. (Table 1)  The 
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30 S. KATO, H. SASAKI, and M. YAGIHARA 

s t r u c t u r e s  were e s t a b l i s h e d  by s p e c t r a l  da ta  and by convers ion  
i n t o  Te-a lky l  e s t e r s  o r  d i a c y l  t e l l u r i d e .  8 

The ob ta ined l i t h i u m  s a l t s  (1)  are  redd ish  orange t o  dark  

red  o i l  con ta in ing  bo th  o f  an e q u i v a l e n t  o f  l i t h i u m  c h l o r i d e  and 

0.5 - 1.0 equ iva len ts  o f  THFV9 

towards oxygen. For example, a l l o w i n g  t o  stand i n  a i r ,  I d  was 

q u i c k l y  o x i d i z e d  t o  g i v e  l i t h i u m  benzoate w i t h  l i b e r a t i o n  o f  

b lack  t e l l u r i u m .  The s a l t s  (1 )  are  r e a d i l y  d i sso l ved  i n  p r o t i c  

and a p r o t i c  p o l a r  so l ven ts  such as e thano l  and THF, e tc .  

They are  ex t remely  s e n s i t i v e  

L i t h i u m  benzenecarbote l lu roa te  ( I d )  reac ts  w i t h  i sop ropy l  

i o d i d e  t o  g i v e  t h e  corresponding Te- isopropyl  e s t e r  (2) as a main 

product.  (eq. 3) I n  con t ras t ,  t rea tment  o f  l i t h i u m  t e l l u r o -  

CH31 

20 "C, 3 h 
CH 3COTe-Li+/TH F 1, C H ~ C O O C H ~ C H ~ C H Z C H ~ I  (4 )  

3a (67 %) 

aceta te  ( l a )  w i t h  methyl  i o d i d e  under t h e  same c o n d i t i o n s  

a f fo rded  4- iodobuty l  ace ta te  (3a) i n  67 % y i e l d .  (eq. 4) 

RCOTQLi' t CH31 RCOTeCH3 

0 
I1 

0 
5 [ Rk63 1 - 3  - RC-OCH2CH2CH2CH21 

3 

Scheme 1 
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LITHIUM TELLUROCARBOXYLATES 31 

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)l0 

 EXPERIMENTAL^ 1 

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 t h e  preparation o f  l i t h i u m  t e l l u r o c a r -  
boxy la t e s  ( I )  are  described below. A l l  procedures were carr i ed  
out  under argon atmosphere. 

Lithium te l lur ide .  Lithium (0.320, 46 mmol) and tellurium powder 
(2.95 g, 23 mmol) were taken in Schlenk tube and liquid ammonia 
(ca. 70 ml) was added at 78 "C. After stirring at -70 "C for 6 h, 
evaporation o f  ammonia at room temperature and then at 70 - 
100 "C in vacuo gave 3.26 g (99 %) of lithium telluride as color- 
less microfine crystals. 

L i t h i m  4-methylbenzenecarboteZ2moate (If). To a suspension o f  
freshly prepared lithium telluride (0.328 g, 2.3 mmol) in ether 
( 5  ml), 4-methoxybenzoyl chloride (0.262 g, 1.5 mnol) in THF 
(5 ml) was added and the mixture was stirred at 0 "C for 1 h and 
then at 20 OC for 2 h. Filtration of the insoluble part and 
evaporation of the solvents in vacuo gave 0.54 g (91 2) of 
lithium 4-methoxybenzenecarbotel luroate ( I f )  as reddish orange 
oil. 

Te-Isopropyl benzenecarbotelluroate ( 2 ) .  Isopropyl iodide 
(10 ml ) was added dropwise to lithium benzenecarbotelluroate ( I d )  
(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 isopropyl 
iodide in vacuo, and then chromatography of the residue on silica 
gel column (CHZCH*/hexane = 1:3) gave 0.155 g (55%) of 2. The I R  
spectrum was exactly consistent with that of the authentic sample 
which was prepared by the reaction of sodium benzenecarbo- 
telluroate with isopropyl iodide. 12 

Reaction of l i th ium t e l lwoace ta t e  ( l a )  oith methyl iodide.  To 
lithium telluroacetate ( l a )  (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 o f  the methyl iodide in vacuo and 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
4
:
5
1
 
2
9
 
J
a
n
u
a
r
y
 
2
0
1
1



32 S. KATO, H. SASAKI, and M. YAGIHARA 

then column chromatography o f  the residue (silica gel, CH2C12) 
ave 1.37 g (67 %) o f  4-iodobutyl acetate (3a) as colorless oil: 

'ti-NMR (CDC13, 6 )  1.70 - 2.00(m, 4H, CH2), 2.33(s, 3H, CH3CO), 
3.23(t, 2H, CH2I) 4.23(t, 2H, CH2O); 13C-NMR(CDC13, 6 )  174.8(CO), 
68.5(CH29), 29.5(CH3), 28.9(CH ), 25.1(CH2), 5,8(CH21); IR (neat) 
1736 cm- (C=O); mass spectra fCI, m/z) 243 (M'tl). 
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