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ORGANIC PREPARATIONS AND PROCEDURES INT. 14(1-2), 39-44 (1982) 

2,4,6-TRIMETHY LPY RYLlUM SULPOACETATE 

Antonie Dinculescu a and Alexandru T. BalabL,leb 

a Institute of Chemical-Pharmaceutical Research, Bucharest 

bPolytechnic, 0rg.-Chemical Department, Bucharest, R O W N I A  

The present procedure reports the preparation of a versa- 

tile 2,4,6-trimethylpyrylium salt possessing the sulfoacetate 

anion. 

(CH3CO)20 + H2S04 4 H03SCH2C02H + CH3C02H 

3 (CH3CO)20 + H2C=C(CH3)2 + H03SCH2C02H + 

- 
H02CCH2SOj + 4 CH3C02H fi CH3 d 

H3c 
Unlike the previously described 2,4,6-trimethylpyrylium 

salts (perchlorate ' which is explosive 1 # 2  and difficultly 
soluble ; trifluoromethanesulfonate which is expensive ; 3 

tetrafluoroborate which is formed in lower yield and requires 

large amounts of acetic anhydride), the presently described 

sulfoacetate has the advantages of being prepared in good yield 

from simple, unexpensive starting materials and of being 

readily soluble in water (about 900 g./l. at room temperature), 

methanol, ethanol, acetic acid and other protic solvents (it is 

insoluble in ethyl ether and little soluble in acetone). In 

addition, it canbe stored indefinitely without decomposition 
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DINCULESCU AND BALABAN 

or danger o f  exp los ion  and t h e  procedure can be s c a l e d  up and 

c o n t r o l l e d  e a s i l y ,  because the  exothermici ty  is much lower 

than i n  t h e  syn theses  of o t h e r  pyrylium salts.”4 By anion 

exchange, t h e  2,4,6-trimethylpyrylium s u l f o a c e t a t e  can be con- 

ve r t ed  i n t o  o t h e r  2,4,6-trimethylpyrylium salts such as per- 

c h l o r a t e ,  t e t r a f l u o r o b o r a t e ,  i od ide ,  r e i n e c k e a t e ,  phospho- 

molybdate, phosphotungstate,  e t c . ,  which p r e c i p i t a t e  from 

concentrated aqueous s o l u t i o n s .  

Like o t h e r  2,4,6-trimethylpyrylium sa l t s ,”3p4 the su l fo -  

a c e t a t e  i s  a very v e r s a t i l e  and u s e f u l  starting m a t e r i a l  f o r  
t h e  p repa ra t ion  of o t h e r  h e t e r o c y c l i c  o r  c s r b o c y c l i c  compounds 5 

and the present  method can be r e a d i l y  extended t o  o t h e r  a l k y l -  

and/or a r y l - s u b s t i t u t e d  pyrylium salts. 

Since t h e  product is new, t h i s  is the  only method so far 

r epor t ed  f o r  i t s  p repa ra t ion .  The procedure is based on the 

d i a c e t y l a t i o n  of isobutene (or, i n  lower y i e l d ,  of i -bu tano l  

which i s  dehydrated i n  s i t u )  

2,4,6-trimethylpyrylium salts mentioned above, namely perchlo- 

r a t e ,  ’ trif luorome t hanesulf ona te ,  

j u s t  as i n  t h e  c a s e  of t h e  o t h e r  

4 and t e traf l u o r o  borate.  

The only drawback of t h e  p re sen t  e u l f o a c e t a t e  is  that when 

employed f o r  t h e  p r e p a r a t i o n  of pyridinium sa l t s  by r e a c t i o n  

with primary m i n e s ,  t he  r e s u l t i n g  pyridinium s u l f o a c e t a t e  is 

o f t e n  too  s o l u b l e  t o  c r y s t a l l i z e  r e a d i l y ; i n  t h i s  ca se ,  it is  

p r e f e r a b l e  t o  convert  first the  pyrylium s u l f o a c e t a t e  i n t o  

another  sa l t  such as p e r c h l o r a t e  (without  d ry ing  ! )  t h u s  obvi- 

ating the need t o  s t o r e  t h e  dangerous dry p e r c h l o r a t e ,  or t o  

add another  an ion  ( a s  t h e  sodium s a l t )  a f t e r  t h e  r e a c t i o n  

between the primary m i n e  and t h e  pyrylium s u l f o a c e t a t e .  
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2 4 6-TRIMETHYLPYRYLIUM SULFOACETATE 

These advantages mentioned above, no tab ly  t h e  low c o s t ,  

t h e  ease of s c a l i n g  up (we t r i e d  s u c c e s s f u l l y  wi th  t e n  t imes 

t h e  amounts descr ibed  below), and t h e  s a f e t y  i n  s t o r a g e  and 

handling of l a r g e  amounts of t h i s  salt ,  make it  t h e  most con- 
venient  2.4,6-trimethylpyrylium sa l t  so f a r  descr ibed .  7 

EXPERIEENTAL 

I n  a 3 1. four-necked f l a s k  f i t t e d  with s t i r r e r ,  thermo- 

meter,  r e f l u x  condenser, and a d d i t i o n  funnel ,  were placed 2160 

g. (2000 m l . ,  20 moles) of  a c e t i c  anhydride.  Then 210 m l .  (384 

g., 3.7 moles) of concentrated s u l f u r i c  acid (sp .  gr. 1.84) w a s  

added with s t i r r i n g  at such a r a t e  t h a t  t h e  temperature  of t h e  

l i q u i d  reached 80-85' over a per iod  of 5 min. ; 

no e x t e r n a l  h e a t i n g  was necessary.  8 i t h  l a r g e r  q u a n t i t i e s ,  

cool ing  was requi red  while w i t h  lower amounts, t h e  mixture had 

t o  be heated t o  reach  t h e  opt imal  temperature of 80-85'; other-  

wise t h e  r e a c t i o n  followed a d i f f e r e n t  course.8 The a d d i t i o n  

f u n n e l  was rep laced  by a f r i t t e d  g a s  bubbler. Isobutene (from 

a m e t a l l i c  c o n t a i n e r  placed on a s u i t a b l e  balance)  w a s  bubbled 

i n t o  t h e  r e a c t i o n  mixture  with stirring at 80-85' ( s l i g h t  

cool ing  may be necessary)  a t  a flow r a t e  of about 100 g./hr 

f o r  2 h r s .  A f t e r  t h e  requi red  amount of isobutene (200 g., 

3.5 moles) had been introduced,  s t i r r i n g  was continued w i t h  

mild e x t e r n a l  h e a t i n g  a t  80-85' f o r  30 min.' The r e s u l t i n g  

a c e t i c  a c i d  was completely removed from t h e  dark-brown r e a c t i o n  

l ~ i x t u r e  u s i n g  a r o t a t o r y  evapora tor  under reduced pressure  on 

a b o i l i n g  water bath. 

i n  t h i s  f a s h i o n  

The h o t  viscous res idue  was t r a n s f e r r e d  i n t o  a 5 1. Erlen- 
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DINCULESCU AND BALARAN 

meyer flask provided with a stopper, and was mixed after 

cooling t o  40' with 4 1. of acetone. The stoppered flask was 

then cooled to -loo, and after 3-4 hrs. brownish crystals of 

2,4,6-trimethylpyrylium sulfoacetate deposited ; crystallization 

can be appreciably facilitated by seeding with previously pre- 

pared cryatals of the same product. The crystals were collected 

and washed on a Buchner funnel with three 350 ml. portions of 

acetone by interruptin(: the suction each time and mixing the 

crystals with the waohing liquid by means of a spatula. There 

was obtained, after drying, 400-430 g. (43-47 $) of crude 

tan-colored product, mp. 114-116'; this product can be used 

for ffiost purposes without further purification. 

The filtrate and the acetone washings afforded after con- 

centration and treatment with 70 $ perchloric acid an extra 

amount of the less soluble 2,4,6-trimethylpyrylium perchlo- 

rate,' mp. 244'; if 35 5 fluoroboric is used, 2,4,6-trimethyl- 
pyrylium tetrafluor~borate,~ mp. 220' is obtained. The total 

yield of pyrylium salts was thuv raised to 50-55 $. If the 

sulfoacetate-containing reaction mixture (before removal of the 

acetic acid) was treated with 7 0 %  perchloric acid and (after 

cooling) with ethyl ether to complete the precipitation, the 

y i e l d  of 2,4,6-trimethylpyrylium perchlorate was 58-62 $ , 
higher than that of the previous method which employed i-buta- 

no1 instead of ieobutene. 1 

An analytical sample of 2,4,6-trirnethylpyrylium sulfo- 

acetate was prepared as follows : 100 g. of the crude sulfo- 

acetate was dissolved in 300 ml. methanol at room temperature, 

stirred with Norite for 30 min., filtered, and precipitated 
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2,4,6-TRIMETHYLPYRYLIUM SULFOACETATE 

w i t h  1 1. of ace tone .  The whi t e  c r y s t a l s  ( 7 5 %  recove ry )  had a 

mp. 115-116'. 

- Anal. Calcd. f o r  Cl0Hl1O6S : C ,  45.79 ; H ,  5.38 ; 5 ,  12.22 

Found : C ,  46 .20 ;H ,  5 .74;  S, 11.86 

'H-NbiR (F3CC02H) : 6 2.83 ( s ,  3H,  4-Me), 2.98 ( 8 ,  6H, 2,6-tde2), 

13C-NMH ( 4 : l  mix ture  of F3CC02H and CDZClz) : d 21.83 (q, Z C ,  

4 - 4 3  (9,  2H, CH2)p 7.85 ( s ,  2H, 3,5-H2). 

2,6-Me2), 24.30 (9, 1C, 4-Me), 57.29 ( t ,  1 C ,  C H Z ) ,  124.94 ( d ,  

2C, 3,5-C2), 172.46 (s, l C ,  C02H), 177.61 ( 8 ,  1C, 4-C), 180.48 

(9, 2C, 2,6-C2). 

The 'H- l o  and "C-mR s p e c t r a  '' of 2 ,4 ,6- t r imethylpyry-  

l i u m  p e r c h l o r a t e  were c o n s i s t e n t  w i t h  the  above d a t a .  

I n  a d d i t i o n  t o  peaks  due t o  t h e  c a t i o n , 1 2  t h e  I R  spectrum 

of t h e  ~,4,6-trimethylpyryliurn s u l f o a c e t a t e  (KBr p e l l e t )  showed 
1 C=O bands a t  1720 and 1735 cm- . 

MS : I n  a d d i t i o n  t o  t he  prominent  peaks a t  m/e = 122, 107, 79 

and 77 r e p o r t e d  f o r  2 ,4 ,6- t r imethylpyry l ium i o d i d e , 1 3  a peak a t  

m/e = 226 a p p e a r s ,  co r re spond ing  t o  t h e  e l i m i n a t i o n  of two 

water molecules  from the s u l f o a c e t a t e .  

A s i m p l i f i e d  but lower-y ie ld  procedure  r e p l a c i n g  t h e  

gaseous  i s o b u t e n e  by i - b u t a n o l  (which is dehydra t ed  d u r i n g  t h e  

r e a c t i o n )  proceeded as d e s c r i b e d  above u s i n g  330 ml. (260 g., 

3.5 moles)  of  &-butanol which was added dropwise a t  80-85' i n t o  

t h e  s u l f o a c e t i c  ac id -con ta in ing  r e a c t i o n  mix tu re  ove r  2 hrs .  

The work-up was as descr ibed above ,  but  t he  y i e l d  o f  c rude  

s u l f o a c e t a t e  was only 35-38 %. 
Since  t h e  product  i s  n e i t h e r  hygroscopic  n o r  C O r r O S l V e ,  

i t  may be s t o r e d  i n  p l a s t i c  bags o r  c o n t a i n e r s .  
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