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A method for the synthesis  of 2 -a ry l -4 ,4 ,5 ,5 - t e t r amethy l - l ,3 -d ioxo lan ium salts  f rom cyclic 
acetals  has been developed. The IR spec t ra  of the compounds obtained a re  discussed.  

In the sea rch  for  new physiologically active substances among cyclic acetal  compounds [1, 2] in the 
present  work we have per formed the condensation of aromat ic  aldehydes with pinacone hydrate and have 
obtained a se r ies  of 1,3-dioxolanes (Table 1). We then studied the react ion involving the elimination of a 
hydride ion with the formation of 2 -a ry l - l , 3 -d ioxo lan ium salts.  
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In the IR spec t ra  of compounds (I-IV) there  a re  the bands of a dioxolane ring in the 1200-1040-cm -1 
region. Another confirmation of the s t ruc ture  given is the absence of the absorption of hydroxy and ca r -  
bonyl groups in the 3600-and 1700-cm -1 regions,  respectively~ The UV spect ra  of the acetals  (I), (lI), and 
(IV) each have a single absorption maximum in the 253-268-nm region (log e 2.71-4.89). The observed 
bathochromic shift with the introduction of an electron-donat ing substituent into the aromat ic  r ing is in 
harmony with the l i te ra ture  [3, 4]. An exception is formed by (III) the UV spect rum of which has, in addi- 
tion to the main peak at 253 nm (log e 2.82) a second peak at 281 nm (log e 2.29). 

When the 1,3-dioxolanes (I-IV) were  t rea ted  with an equimolecular  amount of 70% perchlor ic  acid in 
an excess of acetic anhydride [5], the salts  (V-VIII) were formed (see Table 1)~ Their  IR spect ra  each 
have a strong band of Vcio~ 4 at 1090 cm - l ,  and also strong absorption bands in the 1520-1537-em -1 region 
due to the vibrations of the O - C - O  fragment  [5]. 

A charac te r i s t i c  feature of all the salts synthesized is a decrease  in the intensity of the 1600-cm -1 
band and an increase  in the absorpt ion in the 1537-1510-cm -1 region as compared  with the initial 1 ,3-di-  
oxolanes, which shows the existence of a sys tem of conjugation of the carbocat ion formed with the aromat ic  
ring. This conjugation leads to a shift of the absorption maximum in the shor t -wave region of the UV 
spectrum,  and the spec t rum acquires  the nature of a descending curve in the near-ul t raviolet  region. 

A confirmation of the s t ruc ture  of the perchlora tes  obtained is the formation of es te rs  on their  acid 
alcoholysis .  In the case  of (VIII), for example, this p rocess  yielded ethyl p-methoxybenzoate,  the IR spec-  
t rum of which c lear ly  showed s t rong bands of an es te r  group (1720 cm-1). 
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T A B L E  1. P r o p e r t i e s  of  t he  Compounds  

com- 
l~ n / )  2~ 

pound 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

C6H5 

o-HO--C6H4 

C6Hs--CH=CH-- 

p-H3CO--CsH4 

C6H~ 

o-HO--CsH, 

C6Hs--CH=CH 

p-HsCO--C6H4 

(I-VIII) Obta ined  

lap, ~ 

110(12)* 

128 

184(760)* 

155(11)* 

138--139 

138--139 

140--141 

137--138 

1,4999 

1,5315 

1,5145 

Empirical 
formula 

ClsHlsO2 

CtaH,sO3 

C15H2oO2 

C14H2oO8 

C13H17CIO6 

ClaHlTCIO7 

C15HmClOe 

C14H19CIO7 

76,5 

70,8 

77,7 

70,6 

50,8 

49,0 

53,7 

50,6 

Found,% 

H C! 

9,2 --  

8,4 --  

8,6 --  

8,5 --  

6,0 10,9 

5,6 11,2 

5,3 l 1,1 

6,0 I 1,0 

com-I 
poundl 

I 

II: 

III 

IV 

V 

Vl  

Vll 

Vi l l  

75,7 

70,2 

77,5 

70,2 

51,2 

48,7 

54,1 

50,2 

Calculated 

8,8 

8,2 

8,6 

8,7 

5,5 

5,3 

5,8 

5,7 

% _ II~ spectrum cm "I 

Varom vo-c_o 

11,3 

11,8 

10,7 

10,6 

1600, 1575 
1490 

1600, 1580 
1502 

1674, 1628 
1600, 1580 
1608, 1584 
1506, 1459 
1600 ca 

1600ca 
1643 cp 
1600 ca 
1666 cp 
1610 ca 

1502 
1537 
1537 

1537 
1510 
1537 
1514 

VCIO~ 

1092 
1082 
1100 
1075 
1100 
1078 
1 I00 
1085 

t Yield, % 

70 

60 

65 

62 

50 

52 

58 

56 

* Bp,  ~ (mm).  

EXPERIMENTAL 

The UV spectra were taken on an SF-4A spectrophotometer using ethanol as solvent for the 1,3-di- 
o x o l a n e s  and  g l a c i a l  a c e t i c  a c i d  fo r  the  1 , 3 - d i o x o l a n i u m  s a l t s .  The  IR s p e c t r a  w e r e  t a k e n  on an  IKS-14 
i n s t r u m e n t  in p a r a f f i n  o i l .  

2 -  ( p - M e t h o x y p h e n y l ) - 4 , 4 , 5 , 5 - t e t r a m e t h y l - l , 3 - d i o x o l a n e  (IV). A m i x t u r e  of  11.3 g (0.05 mole)  of p i n -  
acone  h y d r a t e  in  100 m l  of  a b s o l u t e  benzene  was  b o i l e d  wi th  a D e a n - S t a r k  t r a p  f o r  1 h 30 min .  Then,  
w i th  c a r e f u l  s t i r r i n g ,  0.22 g of p - t o l u e n e s u l f o n i c  a c i d  and  6.80 g (0.05 mole)  of  a n i s a l d e h y d e  w e r e  added .  
Bo i l i ng  was  con t inued  un t i l  the  s e p a r a t i o n  of  the  w a t e r  of  r e a c t i o n  in the  t r a p  c e a s e d .  Then  the  m i x t u r e  
was  c o o l e d  and was  w a s h e d  wi th  5% s o d i u m  b i c a r b o n a t e  so lu t i on  and wi th  w a t e r  and  was  d r i e d  wi th  s o d i u m  
s u l f a t e .  T h e  s o l v e n t  was  d i s t i l l e d  off, g iv ing  7.3 g (62%) of  (IV) and wi th  bp  155~ (11 mm) .  Compounds  (I) 
and  (Ill) w e r e  o b t a i n e d  s i m i l a r l y .  Compound  (II) was  r e e r y s t a l l i z e d  f r o m  hep tane  wi th  t he  a d d i t i o n  of 
b e n z e n e .  

2 - ( p - M e t h o x y p h e n y l ) - 4 , 4 , 5 , 5 - t e t r a m e t h y l - l , 3 - d i o x o l a n i u m  P e r c h l o r a t e  (VIII). In d r o p s ,  0.75 m l  (8.6 
m m o l e s )  of  70% p e r e h l o r i c  a c i d  was  a d d e d  to a c o o l e d  s o l u t i o n  of  2.2 g (8.6 m m o l e s )  of  (IV) in 9 ml  of 
a c e t i c  a n h y d r i d e .  A f t e r  10-15  min ,  abou t  1 m l  of e t h e r  was  a d d e d  to the  m i x t u r e  and  the  r e s u l t i n g  c r y s t a l -  
l ine  p r e c i p i t a t e  of  (VIII) was  s e p a r a t e d  off  and  c a r e f u l l y  w a s h e d  wi th  e t h e r .  I t  was  r e e r y s t a l l i z e d  f r o m  
a c e t i c  ac id .  Yie ld  1.5 g (56%). Compounds  (V-VII),  w e r e  o b t a i n e d  s i m i l a r l y .  
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