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Synthesis of 2-substituted benzo- 1,3-ditelluroles 
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A method for the synthesis of 2-phenylbenzo-1,3-ditellurole by the reaction of disodium 
o-benzeneditellurolate with benzylidene chloride was proposed. 2-Methylbenzo-1,3-ditellurole 
and benzo-l,3-ditellurole-2-carboxylic acid were prepared by the reaction of 2-1ithiobenzo- 
1.3-ditellurole with Mel and CO 2, respectively. 
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Unlike sulfur and selenium analogs, 1 benzo- l ,3 -d i -  
telluroles are poorly studied heterocyclic compounds. 
Syntheses ofbenzo-  1,3-ditellurole z,3 and 2-butoxybenzo- 
1,3-ditellurole are based on the reactions of disodium 
o-benzeneditellurolate with CH2Br2Z,3 and BuOCHCI2,4 
respectively: some reactions of  these compounds have 
been studied. 

In the present report, we describe methods for the 
preparation of  previously unknown 2-methyl-  and 
2-phenylbenzo-l ,3-di tel luroles and benzo-l ,3-di te l lur-  
ole-2-carboxylic acid. 

2-Phenylbenzo- 1,3-ditellurole (3) was synthesized by 
the reaction of disodium o-benzeneditellurolate (2) with 
benzylidene chloride in ethanol.  Salt 2 was prepared by 
the reduction of  poly(o-phenylene ditelluride) (1) in the 
same solvent in an atmosphere o f  Ar according to the 
known procedures, z,3 The yield o f  heterocycle 3 was 
12--15% (Scheme 1). 

A possible mason for the comparatively low yield of 
compound 3 is low nucleophilicity of the intermediate 
anion 2 due to complex formation of the latter with 
trialkyl borate formed from NaBH 4. "l'his assumption is 
favored by the data from the previously published work. 5 
The PhSe-  anion obtained by the reduction of  diphenyl 
diselenide with NaBH 4 in THF/E tOH exists as the 
complex anion [PhSeB(OEt)3]- and is a much weaker 
nucleophile than the "free" benzeneselenolate anion gen- 
erated by the reaction of Ph2Se 2 with Na in THF.  

Of some approaches for the generation of free dianion 
2, that based on the reduction of  polytelluride 1 by the 
N2H4--NaOH system in DMF is the most convenient in 
the preparative aspect. 

The reactions of  the thus prepared ditellurolate 
dianion 2 with benzylidene chloride and dibromomethane 
afford benzo-l ,3-di te l luroles  3 and 4 in 32 and 58% 
yields, respectively (Scheme 2). 
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However ,  we failed to p repare  benzo-1 ,3-di te l luroles  
con ta in ing  such e lec t ron-wi thdrawing  groups as me th -  
oxycarbonyt  (from salt 2 and methyl  d ichloroaceta te)  
and pheny l imino  (from d ian ion  2 and phenyl isocyanide 
d ich lor ide  PhN=CCI2)  at pos i t ion  2 of  the heterocycle ,  
a l though sulfur and selenium derivat ives are easily formed 
in the react ions of  the d i c h l o r o  derivatives indicated 
above with the corresponding dichalcogenola te  dianions. ! 

We studied metal lat ion o f  b e n z o -  1,3-ditellurole. U n -  
like b e n z o - l , 3 - d i t h i o l e  and its 2-R-subst i tuted der iva-  
tives, which  can be li thiated by butyl l i thium, t the C - - T e  
bonds  in benzo - l , 3 -d i t e l l u ro l e  (4) as in its noncycl ic  
ana logs ,  d iorganyl  t e l lu r ides  R2Te, are c leaved  by 
butyl l i th ium.  6 As a result, the  react ion of  heterocycle  4 
with BuLl even at low t empera tu res  affords a complex  
m i x t u r e  o f  var ious  d i o r g a n y l  te l lur ides .  H o w e v e r ,  
2-1 i th iobenzo-  1,3-ditellurole (5) was obtained in a ra ther  
low yield by t reatment  o f  a so lu t ion  of  heterocycle 4 in 
T H F  with l i thium d icyc lohexylamide .  2 -Methy lbenzo-  
1 ,3-di te l lurole  (6) was ob ta ined  in 38% yield by the 
react ion o f  l i thium derivat ive 5 with Mel ,  and ca rbon-  
ization o f  c o m p o u n d  5 gave b e n z o -  1 ,3-di te l lurole-2-car-  
boxyl ic  acid (7) in a yield h igher  than 27% (Scheme 3). 
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S o m e  o f  the synthesized c o m p o u n d s  were tested for 
biological  activity (test for ac id ic  hemolysis of  rat e ryth- 
rocytes7).  The  tests showed tha t  these compounds  accel -  
e ra ted  acidic  hemolysis, and the  effect depended on the 
dose o f  the compound  (wi thin  the concentra t ion range 
o f  10-5 - -10  -3 tool L - l ) .  

Experimental 

IR spectra were recorded on a Specord M-40 spectrometer 
as suspensions in Nujol. IH N M R  spectra were recorded on a 
Tesla BS 487C spectrometer (80 MHzL using HMDS as the 
internal standard. 

Poly(o-phenylene ditelluride) (!1 was synthesized by known 
procedures. L3 

2-Pheaylbenzo-l,3-ditellurole (3). A. Dry NaBH 4 (1.04 g, 
0.03 tool) was added portionwise to a vigorously stirred suspen- 
sion of compound I (5 g, 0.015 tool) in EtOH (80 mL) in an 
atmosphere of Ar at 60 ~ The reaction mixture was cooled to 
-15 ~ and a solution ofbenzylidene chloride (2.4 g, 0.015 tool) 
in hexane (20 mL) was added over 30 rain. The temperature of 
the mixture was raised to 60 ~C, and the mixture was stirred for 
30 rain at this temperature. Then hexane (70 mL) and water 
(50 mL) were added, and the mixture was boiled for 10 rain 
with vigorous stirring. After cooling, the hexane layer was 
separated, washed with water, dried with MgSO4, and concen- 
trated. The precipitate that formed was filtered off and dried. 
Compound 3 (0.66 g, 15%) was obtained as yellow needles with 
m.p. 178 ~ (from hexane). Found (%): C, 36.98; H. 2.33. 
Cx3H~0Te 2. Calculated (%): C, 37.05: H. 2.37. IH NMR 
(CDCI3), ~i: 6.40 (s, I H, CH); 7.10--7.35 (m, 9 H, aromatic 
protons). 

B. A 40% solution (5 g) of hydrazine hydrate (0.04 tool) was 
added drop,vise to a suspension of compound ! (3.32 g, 0.0l tool) 
and NaOH (I.6 g, 0.04 tool) in DM F (60 mL) in an atmosphere 
of Ar at 60 ~C with vigorous stirring. Warming of the reaction 
mixture occurred. After stirring for I h at 80 ~ the suspension 
of polyditelluride completely disappeared. The reaction mixture 
was cooled to -5  ~ and a solution of benzylidene chloride 
(I.67 g, 0.01 tool) in hexane (10 mL) was added dropwise with 
stirring. The temperature of the mixture was raised to 80 ~ 
and the mixture was stirred for 30 rain at this temperature. After 
cooling, the reaction mixture was poured into water and ex- 
tracted with hexane. Ditellurole 3 (1.32 g, 32%) was isolated 
from the hexane extract. 

2-Methylbenzo-l,3-ditellnrole (6). A 1.52 M solution (2 mL) 
of butyllithium in hexane (0.003 moo was added to a solution of 
dicyckohexylamine (0.54 g, 0.003 tool) in anhydrous T H F  
(20 mL) at -80 ~ with stirring in an atmosphere of Ar. After 
stirring for I h at -80  ~ a solution of  compound 4 (1.04 g, 
0.003 tool) in THF (20 mL) was added dropwise to the reaction 
mixture, and the resulting mixture was stirred for 1 h at the 
same temperature. Then a solution of .Me! (0.43 g, 0.003 moo 
in anhydrous THF (5 mL) was added to the obtained solution 
with stirring at -80  ~ at such a rate that the temperature of the 
reaction mixture did not rise above - 7 0  ~ After stirring for 
I h, the temperature of the reaction mixture was slowly raised to 
0 ~C, and the mixture was poured into water. The product was 
extracted with hexane. The hexane extract was concentrated in 
an atmosphere of Ar and cooled to -15 ~ after which 
heterocycle 6 was isolated as yellow crystals, m.p. 126 ~ (from 
hexane), yield 0.41 g (37.9%). Found (%): C, 26.60: H, 2.24. 
CsHsTe2. Calculated (%): C, 26.75; H, 2.24. IH NMR (CDCt3), 
8:2.74 (d, 3 H, Me); 5.00 (q, I H, CH): 7.10--7.40 (m, 4 H, At). 

Benzo-i,3-ditellurole-2-earhoxylie acid (7). Solid CO~ was 
added to a solution of compound 5 obtained as described at~ove, 
and the reaction mixture was stirred for I h, while the tempera- 
ture was slowly raised to 0 ~ The reaction mixture was poured 
into water (100 mL), the precipitate that formed was filtered 
off, and the aqueous layer was acidified with concentrated HCI 
to a strongly acidic reaction and extracted with CHCI 3. The 
chloroform solution was washed with water, dried with MgSO 4, 
and evaporated in air. Compound 7 (0.31 g, 26.5%) was ob- 
tained as yellow crystals with m.p. 204 ~ (from the C H C L - -  
hexane mixture). Found (%): C, 24.80; H, 1.60. CsH60~Te~. 
Calculated (%): C, 24.65; H, 1.55. IR (Nujuol), v/c'tn-I: ~338-0 
(OH), 2513, 2420, 1700 (CO). 1646, 1580 (Art, 1300, 1260, 
1153, 1113, 1046, 1006, 833, 740, 687, 647. 
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