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The reaction of pyrylium salts having a free c~ or y position with 
triphenylphosphine has given pyranylphosphonium salts. 2, 4, 6-Tri- 
substituted pyrylium salts do not react with triphenylphosphine. The 
properties and IR spectra of the compounds synthesized are discussed. 

The phosphonium sal ts  that a re  finding wide use  in 
the Wittig reac t ion  a re  readi ly  obtained by the r e a c -  
t ion of alkyl hal ides ,  c~-halogenoacids, or  ketones 
having t e rmina l  halogen atoms with t r iphenylphosphine 
[1]. In a study of pyry l ium sal ts  with a f ree c~ or  ,/ 
posi t ion we have found that the la t te r  also reac t  with 
t r iphenylphosphine giving high yields of pyranylphos-  
phonium sal ts  I according to the scheme: 

X- X- 
x~cEo~. BF~. ; i 

The reac t ion  takes place when a mixture  of the r e -  
actants in a polar  solvent (for example,  n i t romethane)  
is heated for a shor t  t ime.  When ethyl acetate  is added 
to the hot react ion mixture ,  the c rys ta l l ine  final p rod-  
uct separa tes  out on cooling. The e l emen ta ry  ana lys i s  
and the IR spec t ra  and the frequently a lmos t  quant i -  
tat ive yields of the subs tances  formed pe rmi t  the 
s ta tement  with full cer ta in ty  that the compounds ob-  
tained a re  the pyranylphosphonium sal ts  I. They a re  
co lor less  o r  faint ly colored c rys ta l l ine  products  which 
melt ,  as a rule ,  lower than the ini t ia l  pyry l ium sal ts  
and which have proper t ies  (solubil i ty,  s tabi l i ty ,  e tc .)  
s i m i l a r  to those of o rd inary  phosphonium sa l t s .  Boi l -  
ing in acet ic  acid does not change the phosphonium 
sal ts ,  nor  does the i r  prolonged boi l ing in ethanol with 
an aldehyde. 

When bases  are  added to suspens ions  of the com-  
pounds under  cons idera t ion  in ether ,  a dark  color 
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Fig.  1. IR spec t rum of 2, 6-diphenylpyryl ium 
perch lora te .  

appears  which immedia te ly  d isappears  again.  Trea t ing  
a suspension of a phosphonium perch lora te  in e ther  or 
in ethanol with an equimolecular  amount of sodium 
ethoxide leads to the separa t ion  of t r iphenylphosphine 
f rom the mixture .  It is l ikely that the n o r m a l  product  
of the Wittig reac t ion-- the  colored phosphorane II-- 
formed in this p rocess  decomposes under  the usual  
conditions into t r iphenylphosphine and the earbene III 
by the react ion:  

/ \ / \ / \ / \ 

X- I I  I I I  

Since trisubstituted pyrylium salts do not form 

phosphonium salts, this method can be used to estab- 

lish the presence of a free a or T position in a pyryl- 
ium salt. 
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C h a r a c t e r i s t i c s  of the  P h o s p h o n i u m  Sal ts  Obta ined  

Com- 
pound 

Ia 
Ib 
Ic 
IV 
v 

VI 
VII 

VllI 

Mp, ~ 

163.5 
152.0 
152.5 14og 42 

205--208 
234--235 
181--182 

Empirical formula 

CasH27ClO~P 
CasH27BF4OP 
C35H27OPI 
CasH27CtO4PS 
Ca3H2~CIOsP 
C33H25CIO~P 
Ca H24CIO~P 
C38H31CIO6P 

Foundl % 

c H Ci 

69.93 4.86 5.61 
72,65 4,80 -- 
68.01 4,51 
68.25 4,92 5.~2 
70.46 4.93 7.36 
70.57 4,82 7.72 
68,20 4,58 631 
69.80 4.52 6.02 

Calculated, % 

P C i H C l I P  
I 

4.90 70.82 I 4.55 5.92 [ 5,23 
- 72.4li 466 8 ~ 1  - 67.63 I 4.34 

4~9 68.74 I 4.58 6.23 
5.10 69.84 I 4.41 6.20 / 5.46 
5.56 69.84. 4.41 6.20 1 5.46 

68.4~ 4.43 6.55 i 
457 5.47 I 70.27 

Yield, 
% 

99 
98 
80 
98 
95 
81 
85 
80 

The phosphon ium sa l t s  ob ta ined  f r o m  t h i a p y r y l i u m ,  
b e n z o p y r y l i u m ,  and xan thyHum p e r c h l o r a t e s ,  I V - V I I I ,  
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F i g .  2. IR s p e c t r u m  of the phosphon ium sa l t  Ia.  

a r e  s i m i l a r  in t h e i r  me thod  of p r e p a r a t i o n  and p r o p e r -  

c~o: clo~ 

Iv V 

t i e s .  
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The 2, 6 - d i p h e n y l p y r y l i u m  sa l t s  w e r e  ob ta ined  by 
a known method  [2], 2, 6 - d i p h e n y l t h i a p y r y l i u m  p e r -  
c h l o r a t e  by W i z i n g e r ' s  me thod  f r o m  d i b e n z y l i d e n e -  
a ce tone  and HzS [3], 2 - p h e n y l b e n z o p y r y l i u m  p e r c h l o -  
r a t e  f r o m  s a l i c y l a l d e h y d e  and ace tophenone ,  and the  
sa l t  VIII f r o m  s a l i c y l a l d e h y d e  and c y c l o h e x a n o n e ,  as  
d e s c r i b e d  by R idgway  and Rob inson  [4]. X a n t h y l i u m  
p e r c h t o r a t e  was  ob ta ined  f r o m  xan thydro l  and p e r -  
c h l o r i c  ac id  [5]. The  4 - p h e n y l b e n z o p y r y l i u m  s a l t  was  
s y n t h e s i z e d  hi low y i e ld  by the  fo l lowing  rou te :  

Ph 0 Ph \.//OH 

+ Pfl MgBr ~ 

CIO~ 

To c o n f i r m  the  s t r u c t u r e  of  the phosphon ium sa l t s  
unde r  c o n s i d e r a t i o n ,  t h e i r  UV s p e c t r a  in the  f o r m  of 
m u l l s  in p a r a f f i n  o i l  w e r e  r e c o r d e d  on a U R - 1 0  s p e c -  

t r o p h o t o m e t e r .  The  s p e c t r a  of the  compounds  d e s c r i b e d  
have  a s t r o n g  band in the 1690-1670  cm -1 r e g i o n  which  
can be a s c r i b e d  to the  v i b r a t i o n s  of the p y r a n  r ing  [6]. 
At the s a m e  t i m e ,  the  bands c h a r a c t e r i s t i c  f o r  the  
p y r y l i u m  ca t ion  [7] have  d i s a p p e a r e d .  Thus ,  on c o m -  
p a r i n g  the  s p e c t r a  of  2, 6 - d i p h e n y l p y r y l i u m  p e r c h l o r a t e  
and the  phosphon ium sa l t  ob ta ined  f r o m  i t  (F ig s .  1, 2), 
the  d i s a p p e a r a n c e  of  s t r o n g  bands  c h a r a c t e r i s t i c  fo r  
the  p y r y l i u m  s a l t  (1629, 1540 c m  -1) and the a p p e a r a n c e  
of a band at 1680 c m  -1 can be c l e a r l y  s een .  A m o r e  
d e t a i l e d  a n a l y s i s  of the  IR s p e c t r a  of the  e n d - p r o d u c t s  
w i l l  p robab ly  enab le  the  d i s t r i b u t i o n  of the  e l e c t r o n  
dens i t y  in the m o l e c u l e  of  the p y r a n y l p h o s p h o n i u m  sa l t  
to be  e s t a b l i s h e d .  

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

Pyranyltriphenytphosphonium tetrafluoroborate. (Ib). A mixture of 
3.2 g (0.01 mole) of 2.6-diphenylpyrylium fluoroborate and 2.9 g 
(0.011 mole) of triphenylphosphine in 10 ml of dry nitromethane was 
carefully heated with stirring until the reactants had dissolved com- 
pletely, and was then boiled for 0.5-1 rain and treated in the hot with 
40-50 ml of dry ethyl acetate. After 2-3 hr. the yellow crystalline 
product that had deposited was filtered off, washed with ether, and 
dried. Yield 5.7 g (98~ mp 152.0 ~ C (from a mixture of nitromethanr 
and ethyl acetate). 

The yields, melting points, and analyses, of the phosphonium salts, 
including those obtained from thiapyrylium, benzopyrylium, and xan- 
thylium salts are given in the table. 
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