
S Y N T H E S I S  O F  B E N Z O T E L L U R O P H E N E  D E B I V A T I V E S  

I .  D .  S a d e k o v  a n d  V .  Io M i n k i n  UDC 547,739,4,07 

A number  of methods  for  the synthes is  of benzothiophene [1] and benzoselenophene der iva t ives  a r e  
known. However ,  benzote l lurophene der iva t ives  have still  not been obtained, although a method for  the syn-  
thes i s  of te l lurophene was recen t ly  p roposed  [2]. Although it is t rue that the l i t e ra tu re  does contain a r e f -  
e r e n c e  [3] to the p r epa ra t i on  of 3- te l luronaphthenol ,  it was not subsequently conf i rmed  and, cons ider ing  
the e x t r e m e  instabi l i ty  of sulfur  and, pa r t i cu la r ly ,  se lenium analogs [4] of this compound, is doubtful. 

The usual  synthetic  methods used in the benzothiophene and benzoselenophene s e r i e s  cannot be ex-  
tended to benzote l lurophene because  of the pecul ia r i ty  of the chemical  behav ior  of der iva t ives  of te i lu r ium.  
We have shown that the synthes is  of benzote l lurophene de r iva t ives  can be accompl i shed  by means  of smooth 
cycl iza t ion of the ,product  (I) [5] of the addition of te l lu r ium te t rach lor lde  to diphenylacetylene.  
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The eycl iza t ion product ,  1 ,1 ,3 - t r i ch loro-2-phenylbenzote l lu rophene  (II), is conver ted  a lmos t  quanti-  
ta t ive ly  to 3 -ch lo ro -2-pheny lbenzo te l lu rophene  (III) by the action of sodium sulfide.  The method proposed  
for  the p r epa ra t i on  of III is s i m i l a r  to the method for  the synthes is  of 2 -phenyl -3-ch lorobenzose lenophene  
f r o m  se lenium te t r ach lo r ide  and diphenylacetylene [6], but in te rmedia te  products  I and II cannot be isolated 
in the l a t t e r  ca se .  

The IR spec t rum of III contains bands at 1600 and 1580 cm -t  (benzene ring) and at 770-690 cm -1 which 
a re  c h a r a c t e r i s t i c  for  the out -of -p lane  deformat ion  v ibra t ions  of r e . n o -  and o-disubst i tuted benzene , while 
the NMR spec t rum (concentrated CCI4 solution) contains only signals  f rom the a roma t i c  pro tons .  The e l ec -  
t ronic  absorp t ion  s pec t rum  of the final product  is a lmos t  identical to the spec t rum of 2 -pheny l -3 - ch lo ro -  
benzoselenophene,  which con f i rms  s t ruc tu re  III.  

E X P E R I M E N T A L  

1 ,1 ,3 -Tr ich lo ro -2 -pheny lbenzo te l lu rophene  (II). A mix tu re  of 25 g of 2 -ch lo ro - l , 2 -d ipheny lv iny l t e l -  
lu r ium t r ich lor ide  and 25 ml  of 1 ,2 ,4- t r ich lorobenzene  was ref luxed until HCI evolution ceased  (2-2.5 h). 
The hot solution was f i l t e red  off f r o m  a smal l  amount  of te l lur ium meta l  and cooled. The prec ip i ta te  was 
f i l t e red  and washed with pe t ro l eum e ther  to give 11.76 g (51.2%) of II, which, by c rys ta l l i za t ion  f rom toluene 
(with charcoal ) ,  gives gold-yel low pla tes  with mp 247-248~176 Found %: Te 30.8 ; C1 25.8~ Ci4H~C13Te. Calc~ 
%: Te 31.0; C1 25.9. 

2 -Pheny l -3 -eh lo robenzo te l lu rophene  (III). II [6.5 g (15 mmole)]  was mixed thoroughly with 19 g (79 
mmole)  of NazS" 9H~O, and the mix tu re  was heated at 100-110 ~ for  20 rain. The crude product  was f i l tered,  
washed  with water ,  and dr ied in a vacuum des icca to r  to give 5.1 g (95%) of l ight-yel low c ry s t a l s  of III with 
mp 102-103 ~ (from propanol) .  Found%: Te 37~176 C14HgC1Te. Calc.  %: Te 37.5~ 
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