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The fo rmat ion  of a dipyranyl  e the r  was obse rved  during a study of the reac t ion  of a T -unsub -  
st i tuted py ry l ium salt  with wa t e r  in the p r e s e n c e  of organic  b a s e s .  The use ,  in this  reac t ion ,  
of exce s s  wa t e r  in conjunction with sodium bicarbonate  led to a significant improvemen t  in 
the synthes is  of this e ther .  The method was extended to the synthes is  of d i th iapyranyl  e ther .  

P y r y l i u m  sa l t s  with f r ee  ~ or  T posi t ions  r eac t  with nucleophil ic r eagen t s  at the f ree  posi t ion,  in con-  
t r a s t  to t r i subs t i tu ted  py ry l ium sa l t s  which r eac t  at the a posi t ion with nucleophi les .  The reac t ion  of a -  
and T-unsubs t i tu ted  py ry l ium cat ions  with s eve ra l  a roma t i c  and he te rocyc l i c  compounds [1], t r iphenyl -  
phosphine [2, 3], e tc . ,  p roceeds  in th is  way. The fo rmat ion  of a s table pyranol  was expected in the reac t ion  
of a ~-unsubs t i tu ted  py ry l ium sal t  with wate r .  However ,  the reac t ion  of 2 ,6-d iphenylpyry l ium pe rch lo ra t e  
with wa t e r  in the p r e s e n c e  of organic  ba se s  (pyridine,  hexamethylene te t ramine)  was unexpected and led to 
the fo rmat ion  of ~ , ~ ' , ~  " , ~ ' - t e t r a p h e n y l - ~  ,T ' -d ipy rany l  e ther .  Thus,  a solution of this salt  in the p r e s e n c e  
of pyr idine abso rbs  a i r  m o i s t u r e ,  and the dipyranyl  e the r  is  fo rmed  [4]. The p r o c e s s  occu r s  f a s t e r  and in 
higher  y ie lds  if w a t e r  is  added to the reac t ion  mix tu re  in no m o r e  than half  of the equimolecu la r  quantity. 

At the end of the synthes is  (1-2 days) the product  is isolated in c rys ta l l ine  form;  r ec rys t a l l i z a t i on  
f rom benzene or toluene,  yields  red,  h igh-mel t ing  c r y s t a l s  that  are  slightly soluble in alcohol,  e ther ,  and 
soluble in benzene,  ch lo ro fo rm,  and d ime thy l fo rmamiede .  The s t ruc tu re  of the dipyranyl  e the r  was con-  
f i rmed  by the IR s p e c t r a  and the manner  in which the p r o c e s s  occurs .  

It  is mos t  l ikely  that the r eac t ion  p r o c e e d s  through the in te rmedia te  fo rmat ion  of 2 ,6 -d iphenyl -4-  
hydroxypyran .  
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It  subsequent ly  was found that r ep l acemen t  of the organic  base  by aqueous sodium bicarbonate  a c c e l e r -  
a tes  the p r o c e s s  and m a k e s  it poss ib le  to obtain a final product  in higher  and m o r e  stable yie lds .  This  
method cons i s t s  in heating (with v igorous  s t i r r ing)  a suspension of the ~-unsubs t i tu ted  py ry l ium salt  in an 
organic  solvent (e.g., benzene) with a slight exces s  of sodium bicarbonate  in the p r e sence  of wate r .  Tho-  
rough grinding of the solid components  a c c e l e r a t e s  the p r o c e s s .  At the end of the reac t ion  (as judged f r o m  
the d i sappea rance  of the py ry l ium salt  suspension) wa te r  is  r emoved  f r o m  the reac t ion  mix tu re  with a D e a n -  
Stark adap te r ,  the solvent is  r e m o v e d  until a smal l  res idua l  volume r e m a i n s ,  and the hot benzene solution 
of the e the r  is  f i l t e red  away f r o m  the exces s  sodium bicarbonate  and the sodium salt  fo rmed ,  which c o r r e -  
sponds to the py ry l ium anion. Cooling of the f i l t ra te  p rec ip i t a t e s  the c rys ta l l ine  dipyranyl  e ther .  2 ,6 -Di -  
phenyl th iapyry l ium pe rch lo ra t e  is  conver ted  to the te t raphenyl  di thiapyranyl  e ther  in the same  way.  

This  method of conver t ing py ry l ium sa l t s  to dipyranyl  e the r s  is s i m i l a r  to the reac t ion  to fo rm di-  
t ropyl  [5] and dicyclopropenyl  [6] e the r s  f r o m  the appropr ia t e  sa l t s .  However ,  while di t ropyl  and dicyclo-  
propenyl  e the r s  a re  conver ted  to t ropy l ium and cyc lopropenyl ium sa l t s  by reac t ion  with mine ra l  acids ,  this  
is  not c h a r a c t e r i s t i c  for  the dipyranyl  e ther .  The reac t ion  of the compounds under  d iscuss ion  with HC104 
gives  an unidentified pe rch lo ra t e  but no 2 .6-d iphenylpyry l ium salt .  
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E X P E R I M E N T A L  

,~ ' ,~" ,~ "-Tetraphenyl-T ,~'-dipyranyl Ether.  A. 2,6-Diphenylpyrylium perchlorate [3.3 g (0.01 
mole)] was dissolved in 10 ml of dimethylformamide, and 1 ml of pyridine was added to the solution. One 
drop of water was added to the mixture with manual stirring, and the resulting mixture was allowed to 
stand at room temperature for 2 days. The precipitated crystals  were filtered, washed with petroleum 
ether, and dried to give 1.0 g (40%) of a product with mp 216-217 ~ (from toluene). Found %: C 84.6; H 5.2. 
C34H2~O 3. Calculated %: C 84.6; H 5.4. 

B. Water (1.5 ml) was added to a suspension of 3.3 g (0.01 mole) of pulverized 2,6-diphenylpyrylium 
perchlorate and 1.5 g of sodium bicarbonate in 70-80 ml of benzene, and the reaction mixture was refluxed 
with vigorous stirring until the pyrylinm salt suspension vanished (~4 h). The condenser was replaced 
with a Dean-Stark  adapter, and water was thoroughly removed from the reaction mixture. Benzene was 
removed to a final total volume of 15-20 ml and the hot residue was filtered. Cooling of the filtrate gave 
1.2 g of a red crystalline precipitate.  Another ~0.1 g of product could be isolated by addition of petroleum 
ether (1 : 1) to the filtrate.  The total yield of product with mp 216-217 ~ (from toluene) was 54%. The 
analysis of the product was in agreement with the calculated values. 

,(~', ~",~ ~- Tetraphenyl-~ ,~ '-dithiapyranyl Ether.  This was similarly obtained in 40% yield from 
0.01 mole of 2,6-diphenylthiapyrylium perchlorate,  1.5 g of sodium bicarbonate, and 2 ml of water by r e -  
fluxing the mixture for 12 h. The product had mp 321-322 ~ (from xylene). Found %: C 79.1; H 5.3; S 12.2. 
C34H26OS 2. Calculated %: C 79.5; H 5.1; S 12.4. 
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