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Abs t rac t  - It i s  shown t h a t  a c y l a t i o n  of isooctane i n  A1C13/CHC13 medium 

leads t o  2.6-dialkyl-4-methylpyrylium s a l t s ,  unsaturated ketones and 

isobutane. Compared t o  a c y l a t i o n  of o the r  i sopa ra f f i ns ,  b e t t e r  y i e l d s  

a re  obta ined due t o  an a u t o c a t a l y t i c  process. 

1 2,6-Dialkyl-4-methylpyrylium s a l t s  have been obtained through va r i ous  syn the t i c  routes  . Among 

these, t h e  d i a c y l a t i o n  of isobutene i s  w e l l  documented (eq. 1) : t e r t - b u t y l  a l coho l ,  t e r t -  

2 b u t y l  c h l o r i d e  o r  d i i sobu ty lene  have been used as isobutene precursors .  We want t o  r e p o r t  the  

f i r s t  example of a c y l a t i o n  o f  isooctane which shows t h e  formation o f  py ry l i um s a l t s  under m i l d  

cond i t i ons .  The 2,6-dialkyl-4-nethylpyrylium s a l t s  were converted i n t o  the  corresponding 

py r i d i nes  upon treatment of the  crude r e a c t i o n  m ix tu re  w i t h  NH40H (eq. 1 ) .  
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Example : A m ix tu re  of 0.2 mole A1C13, 0.2 mole CH3COC1 and 0.1 mole isooctane i n  200 ml of 

chloroform which was prepared a t  0' C, was a l lowed t o  react  23 h  a t  35' C .  An abundant e v o l u t i o n  

of gas i s  observed. It cons i s t s  o f  HC1 and pure isobutane (N.M.R. 0.85 ppm D ; 1.65 ppm M ; 

Solvent CDC13). The crude reac t i on  m ix tu re  i s  then t r e a t e d  under c o o l i n g  w i t h  350 ml of 

34 % NH40H. The crude organ ic  phase cons i s t s  o f  pure 2.4.6-trimethylpyridine, mes i t y l  ox ide 

and a  t r a c e  of methyl i s o b u t y l  ketone. Ac id  and base treatments a f f o r d  4.3 g  o f  pure t r ime -  

t h y l p y r i d i n e  and 6.1 g o f  mes i t y l  oxide. The y i e l d  o f  the  pure i s o l a t e d  p y r i d i n e  i s  36 % 

molelmole of isooctane. The same procedure was fo l l owed  fo r  the prop iony l  and i s o b u t y r i l  

ch lo r i des .  The F r i ede l -C ra f t s  a c e t y l a t i o n  of i s o p a r a f f i n s  has been s tud ied  by Neni tzescu 



and his group and Hopff s ince 1931 and, depending on experimental condi t ions,  saturated o r  

3 unsaturated ketones were obtained . More r e c e n t l y  Tabushi e t  a l .  repor ted the  formation of 

4 
mesity l  oxide by treatment of isooctane by A1Cl3/AcCl i n  chloroform . We have shown recen t l y  

t h a t  isoparaf f ins ,  2-methylbutane and isomeric isohexanes can undergo d i -  o r  t r i - a c y l a t i o n  

6 under Fr iede l -Craf ts  condi t ions . But i t  was po in ted ou t  t h a t  the  y i e l d s  were very low i n  

chloroform. I n  t h e  reac t ion  of isooctane a h igh improvment o f  t he  y i e l d  comes from t h e  auto- 

c a t a l y t i c  process as shown below. 

The i n i t i a t i o n  step o f  t h e  acy la t i on  o f  isooctane i s  t h e  generat ion o f  carbenium i o n A  by 

hydride s h i f t  t o  some protonated o r  Lewis-acid complexed acyl ium i o n  sa l t s ,  o r  poss ib ly  by 

5 ac id  catalyzed (HC1/A1C13) hydride abst ract ion (eq.2) . R  i s  i n  equ i l i b r i um w i t h  the  t r ime thy l  

carbenium i o n  (i) and isobutene (eq. 3).  The t r ime thy l  carbenium i o n i  can be reduced t o  

isobutane according t o  equation 4 whi le  isobutene i s  acy la ted according t o  equation 1. Thus, 

the  formation of isobutane and 2,6-dimethyl-4-methylpyrylium s a l t  i s  s imply accounted f o r  i n  

terms of a chain process. It i s  c lea r  t h a t  i n  the acy la t i on  o f  2-methylbutane o r  isomeric 

hexanes the  i n i t i a t i o n  step i s  the  same but  the au toca ta l y t i c  step 4 i s  impossible, account ing 

f o r  the very low y i e l d  i n  chloroform fo r  these react ions.  
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Table : a c y l a t i o n  o f  isooctanea i n  AIC13/CHC13 

---------------.--..---------------...-..--..----------.---------------------------.-.-.---..---- 

Reagents Products b 
-.-------------..-------.----------------------------------------.-.-.---.----------------------- 

2,4,6-Trimethylpyridine (38 %) ; mes i t y l  oxide (62 %)  

EtCOCl 2,6-Diethyl-4-Me-pyridine (18 %) ; nmr (CDC13) : 1.26 (6H,t) ; 2.26 (3H,s) ; 

2.75 (4H,q) ; 6.75 (2H,s) ; ms (80 ev) ; mle (%) : 149 (46).  148 ( l o o ) ,  

133 (14.3), 121 (23.4), 77 (12.8), 39 (15.4). 

2-Methyl-2-hexene-4-one (38 %) ; nmr (CDC13) : 1.5 (3H,t) ; 1.95 (3Hs) ; 

2.25 (3H,s) ; 2.5 (2H,q) ; 6.3 (lH,s) ; ms (80 ev) ; m/e (%)  : 112 (15.8) ; 

83 ( l o o ) ,  55 (54), 39 (10.8). 

i PrCOCl 2,6-~iisopropyl-4-~e-pyridine~ (5  %) ; nmr (CDC13): 1.25 (6H,d) ; 2.25 (3H,s) ; 

2.95 (2H. sept ) ,  6.72 (2H.s) ; ms (80 ev) ; mle  (%) : 177 (26.3). 176 (34.1), 

162 ( l o o ) ,  149 (28.4). 147 (11.7), 146 (16.5), 135 (13.7), 91 (11.1), 41 (13), 

39 (11.8). 

2,5-Dimethyl-2-hexene-4-one (44 %)  ; nmr (CDC13) : 1.15 (6h,d), 1 .9  (3H,s), 

2.15 (3H,s), 2.5 (lH,sept), 6.1 (lH,s) ; ms (80 ev) ; m/e ( % )  : 126 (8.7), 

83 (100). 55 (100, 55 (39.5), 39 (13.6).  

a) The exper imental  cond i t i ons  a re  g iven i n  t h e  t e x t .  

b )  A f t e r  t reatment w i t h  NH40H. 

c )  The poor y i e l d  r e s u l t s  f rom the s t e r i c  e f fec t  o f  t h e  isopropyl  groups which a r e  i nvo l ved  i n  

several  steps of t h e  r e a c t i o n .  

More general and fundamental s tud ies  show t h a t  t h e  a c t i v a t i o n  of i so -pa ra f f i ns  can be per-  

formed i n  an a c y l a t i o n  medium by any source of carbenium ions (a lcoho ls ,  a l k y l  h a l i d e s ) .  

A p p l i c a t i o n  o f  t h i s  type of a c t i v a t i o n  i n  t h e  py ry l i um synthesis f rom i s o p a r a f f i n s  i s  underway. 
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