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SUMMARY 

The deutera t ion  o f  2,3,6-trimethyl-4-phenylpyrylium salts i n  D20 
D3CCN ind ica t e s  t h a t  t he  2-methyl group is  deuterated 3.3 times f a s t e r  

than the  6-methyl group. The H-NMR assignment i s  based on an unambi- 
guous synthes is  o f  t he  2-CD congener : similar assignments were made 

for 2,3,6-trimethyl-4-phenylpyridine, and lanthanide-induced s h i f t s  

were determined. The deutera t ion  of 2,6-dimethyl-3,4-diphenylpyrylium 

perchlora te  i n  anhydrous HCOOD + NaOOCH ( t h e  assignment i n  'H-NMR 

spec t r a  is s t ra ight forward  owing t o  the  sh i e ld ing  o f  2-methyl protons 

by the  neighbouring orthogonal phenyl group) ind ica t e s  s imi l a r ly  t h a t  

the  2-methyl group is  deuterated 3.0 times f a s t e r  than the  6-methyl 

group. Though the r e l a t i v e  r a t e s  for 2- and 6-methyl groups do not 

d i f f e r  s u f f i c i e n t l y  for prepara t ive  r eg iose l ec t ive  deutera t ions ,  the  

present  f ind ings  r a i s e  i n t e r e s t i n g  problems for M.O. ca lcu la t ions .  

+ 

1 

3- 

INTRODUCTION 

The deutera t ion  of "benzylic" hydrogens i n  a or y pos i t ions  of pyry- 

lium salts by i so topic  exchange i n  hydroxylic so lvents  was reviewed (2,3). The 

deutera t ion  k i n e t i c s  of symmetrically-substituted pyrylium salts has been 

s tudied  i n  seve ra l  preceding p a r t s  o f  t h i s  s e r i e s  ; it was found (4 ,5 )  t h a t  

y-methyl protons exchange about t en  times f a s t e r  than a-methyl protons, a 

r e s u l t  o f  p repara t ive  value for r eg iose l ec t ive  deutera t ion  (6). E a r l i e r  k ine t i c  

s t u d i e s  have a l so  compared a-methyl with a - e t h y l  ( 7 ) .  or a - i sop ropy l  groups 

(8) i n  t h i s  r eac t ion  f o r  unsymmetrically-substituted pyrylium salts. Recently (9) 

it was observed t h a t  t he re  i s  a marked d i f fe rence  i n  deutera t ion  r a t e s  between 

two a-methyl groups ( i n  pos i t i ons  2 and 6) i f  the pyrylium salt i s  unsymme- 

t r i c a l l y  subs t i t u t ed  by having a Bubsti tuent i n  pos i t ion  3 : thus  2,3,4,6-te- 

tramethylpyrylium (1) and 2,4,6-trimethyl-3-phenylpyrylium (2) afforded re la -  
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t i v e  d e u t e r a t i o n  r a t e s  i n d i c a t e d  by t h e  l a r g e r  f i g u r e s  without  b r a c k e t s  in the  

formulas, while chemical s h i f t s  ( 6 ,  i n  t r i f l u o r o a c e t i c  a c i d )  a r e  i n  brackets .  

The so lvent  f o r  i s o t o p i c  exchange i s  i n d i c a t e d  under  t h e  formulas. 

(2.70) (2.52) 

(7.63) H &eo (2.42) (7.81) H4&Ph 

2.5 
(2 .87)  ' Me Me s ( 2 . 9 2  1 (2.98) ' Me Me (2.74)  

Deuterat ion i n  : D20 D20 ( 4 5  %) + DgCOD (55 % )  

1 - 2 - 
As i n d i c a t e d  above, s i m i l a r l y  t o  symetrically-substituted pyrylium salts, 

the  y-methyl  i s  d e u t e r a t e d  f a s t e s t ,  bu t  t h e r e  is a l s o  a marked d i f f e r e n c e  

between t h e  2-methyl which is d e u t e r a t e d  f a s t e r ,  and t h e  6-methyl when t h e r e  

e x i s t s  a s u b s t i t u e n t  i n  p o s i t i o n  7 ; t h e  assignment o f  'H-NMR peaks f o r  1 was 

based on an unambiguous s y n t h e s i s  of  t h e  6-deuterated 1 ( 9 ) .  Fo r  2 t h e  'H-NMR 

assignment was s t r a i g h t f o r w a r d  owing t o  t h e  s h i e l d i n g  e x e r t e d  by t h e  non-copla- 

n a r  7-phenyl on t h e  2- and 4-methyl pro tons  ( b u t  no t  on t h e  remote 6-methyl 

pro tons) .  It  should be noted that t h e  2-methyl p r o t o n s  o f  1 r e s o n a t e  at lower 

f i e l d  than  t h e  6-methyl protons.  

DEUTWATION KINETICS OF 2,3,6-TRIMETHYG4-PHENYLPYRYLIUM PWCHLORATE 

The p r e s e n t  paper r e p o r t s  t h e  k i n e t i c  s tudy  of  d e u t e r a t i o n  f o r  2 ,3 ,6- t r i -  

methyl-4-phenylpyrylium p e r c h l o r a t e  (1). This s a l t  w a s  prepared as descr ibed  

e a r l i e r  by d i a c e t y l a t i o n  of ethyl-methyl-phenyl-carbinol (2-phenyl-2-butanol) 

which undergoes dehydrat ion i n  s i t u  a f f o r d i n g  a mixture  of  2-phenyl-1- and 

-2-butenes ; with  a c e t i c  anhydride and p e r c h l o r i c  a c i d ,  t h i s  o l e f i n  mixture  

a f f o r d s  2 as t h e  only d i a c e t y l a t i o n  product  (10) .  

Me &:; 
PhAc EtMgBr P Ph-A-Et + 4 (CH CO)20 + HClO,, - + 6AcOH 

Me I 3 

1 OH 

The previous paper ( 1 0 )  r e p o r t e d  t h a t  i n  r e f l u x i n g  deuterium oxide t h e  

p-methyl does not  undergo d e u t e r a t i o n ,  t h e  p-pro ton  i n  p o s i t i o n  5 i s  deutera-  

t e d  very slowly (probably via t h e  ring-opened pseudobase) ,  while  t h e  a - m e t h y l  

pro tons  underwent d e u t e r a t i o n  ; at t h a t  t ime it was n o t  a t tempted t o  follow 

k i n e t i c a l l y  t h e  d e u t e r a t i o n  of 2- and 6-methyl groups s e p a r a t e l y .  
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Since t h e  s o l u b i l i t y  of 2 i n  water  is r a t h e r  low even a t  r e f l u x ,  t h e  

d e u t e r a t i o n  was now c a r r i e d  o u t  i n  a mixture  of  deuterium oxide with anhydrous 

deutera ted  a c e t o n i t r i l e  ( 1  : 2 v o l . ) .  The two a-methyl  peaks appear  a t  s l i g h t l y  

d i f f e r e n t  f i e l d s ,  s u f f i c i e n t l y  separa ted  a t  sweep width 50 Hz f o r  meaningful 

i n t e g r a t e d  curves  i n  t h e  k i n e t i c  study. The assignment of  t h e  two a - m e t h y l  

peaks was e f f e c t e d  By unambiguous s y n t h e s i s  o f  2-deuteromethyl-3,6-dimethyl-4- 

phenylpyrylium according t o  t h e  fo l lowing  r e a c t i o n s  : 

OH 
I 

E t  

PhCOEt + BrCH2COOEt Ph-C-CH2COOEt - Ph-C(Et)=CH-COCl + 

( HJC 1 2Cd * Ph-C(Et)=CH-CO-CH 3- -A MeCHdPh-CH2-CO-CH3 y& A1c17 

S i m i l a r l y  t o  1, i n  t h e  case of 1 t h e  2-methyl pro tons  a r e  found t o  reso- 

D CCOCl 

CD7 Me 

n a t e  at  lower f i e l d  than  t h e  &methyl pro tons ,  by t h e  i n t e n s i t y  d i f f e r e n c e  o f  

the a-methyl  peaks i n  2-( 2-d ) 3 
Conversion o f  pyrylium salts i n t o  t h e  corresponding p y r i d i n e s  under  t h e  

a c t i o n  of ammonia a l lows  c o r r e l a t i o n s  t o  be made with t h e  chemical s h i f t s  of  

t h e s e  p y r i d i n e s  and with  t h e i r  molar i n d i c e d  s h i f t s  i n  the presence o f  europium 

c h e l a t e s .  Table 1 p r e s e n t s  t h e s e  'H-NMR da ta .  

Kine t ic  de te rmina t ions  were c a r r i e d  out  at 74OC. R e s u l t s  a r e  presented i n  

Table 2. R e l a t i v e  d e u t e r a t i o n  ra tes  were obtained from pseudo-f i r s t  o r d e r  

s t r a i g h t  l i n e s  i n  semilogari thmic r e p r e s e n t a t i o n  v e r s u s  time. The r e s u l t  indica-  

t e s  that  i n  t h e  pyrylium salt  2, t h e  2-methyl group undergoes f a s t e r  d e u t e r a t i o n  

(3.3 t i m e s )  than t h e  6-methyl group. 

1 The corresponding p y r i d i n e  4 has  t h e  a - m e t h y l  H-NMR peaks i n  t h e  same 

order .  This  was checked as i n d i c a t e d  above by c o n v e r t i n g  1-(2-d ) synthes ieed  

unambiguously i n t o  t h e  corresponding 4-(2-d ) and r e c o r d i n g  its NMR spec t rua .  

Comparison of NMR d a t a  for t h e  p y r i d i n e s G a n d  i n  Table 1 i n d i c a t e s  a c l o s e  

p a r a l l e l i s m  : t h e  2-methyl group appears  at  lower f i e l d  and has  a lower molar 

induced s h i f t  in t h e  presence o f  europium c h e l a t e s ,  Eu(fod)3-d27. As in t h e  

case of  g, we assume t h a t  t h e  l a t t e r  f i n d i n g  i n d i c a t e s  a non-symmetric co-ordi- 

n a t i o n  between t h e  europium c h e l a t e  and t h e  lone  e l e c t r o n  p a i r  of  t h e  p y r i d i n e  

- 4 ,  as shown i n  formula Q. Such non-symmetric co-ordinat ion may be due t o  t h e  

3 

3 

b u t t r e s s i n g  of t h e  2-methyl by t h e  geared ?-methyl BrOuP, while  methyl 6 free. 



Compound 

Solvent 

Che- 2-Me 

mical  ?-Me 
4-Me s h i f t  
5-H 
6-Me 

6 

Molar 2-Me 
?-Me indu- 
4-Me c ed 

s h i f t  5-H 
6-Me 

References 

Table 2. Kine t ics  of t h e  d e u t e r a t i o n  of 2.7.6-trimethyl-4-phenyl- 
pyrylium p e r c h l o r a t e  ( i n  D20 / D3CCN, 77 / 67 ~01.96) at 74OC a 

Me ,-' &Me Me Me + 2%:: 
4 , X = N  - 7, x = o  - 1 ,  x = o+ 2, X = I  

F 3 C-COOH cs2 CC14  F3C-COOH CDC13  cc l4 

- 

2.92 2.36 2.39 3.00 2.56 2.40 
2.42 2.02 2.12 2.52 2.14 2.07 
2.70 2.12 2.17 - - 
7.63 6.64 6.65 7.76 6.87 6.68 
2.87 2.30 2.34 2.97 2.50 2.38 

13.0 - - 10.7 
- - - 4.0 3.7 

3.7 - - - - 
7.9 5.8 

74.7 - 13.0 

- 

- 
I 

- 
- - - - 
- - - 
(9) ( 1 1 )  ( 9 )  P r e s e n t  p a p e r  

Time 

min . 
0 

3 
6 

9 
15 

Ph 

2-Methyl = a 6-Methyl = a' 3-Methyl = b 

mm In(abo/b)  mm l n ( a ' b o / b )  mm 

63 4.14 64 4.16 58 = bo 

38 7.64 57 4.02 59 

26 3.13 55 3.88 66 

16 2.58 47 3.66 70 
13 2.40 35 3.40 68 

Ph (2.52) 

Me 7 dMe 0 Me 3.3 Me&:: 

3 - 4 - 

Me 
Me' Me 

I \  
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DEUTERATION K I N E T I C S  OF 2,6-DIMETHYL3,4-DIPHEN?lLPYRYLIUM PERCHLORATE 

I n  order  t o  i n v e s t i g a t e  an unsymmetr ical ly-subst i tuted system der ived  from 

2,6-dimethyl-4-phenylpyryliam with  an unambiguous assignment of t h e  2- and 6- 

methyl peaks i n  t h e  'H-NMR spectrum without  r e s o r t i n g  t o  s ing ly-deutera ted  

compounds obta ined  by s y n t h e s i s ,  2,6-dimethyl-3,4-diphenylpyrylium p e r c h l o r a t e  

(2) w a s  s e l e c t e d  : i n  t h i s  c a s e  t h e  3-phenyl group which is p r a c t i c a l l y  or tho-  

gonal  t o  t h e  pyrylium r i n g  s h i e l d s  the 2-methyl apprec iab ly  (chemical  s h i f t s  

a r e  i n d i c a t e d  on t h e  formula i n  b r a c k e t s  : t h e  s o l v e n t  is HCOOD and t h e  i n t e r n a l  

s tandard  is DSS, s e e  below). 

On t h e  o t h e r  hand, with t h e  i n t r o d u c t i o n  o f  a second phenyl group t h e  

s o l u b i l i t y  o f  pyrylium p e r c h l o r a t e s  decreases  so much t h a t  mix tures  of  D20 with 

organic  s o l v e n t s  are no longer  s a t i s f a c t o r y .  Only carboxyl-deuterated a c i d s  a r e  

a b l e  t o  f u n c t i o n  both  as s o l v e n t s  and as sources  o f  deuterium for t h e  i s o t o p i c  

exchange. In a previous  paper, it was shown (12)  t h a t  CH COOD ( e a s i l y  a v a i l a b l e  

from Ac 0 + D 0 )  is a good agent  for t h i s  purpose i n  p r e p a r a t i v e  r e a c t i o n s ,  

though t h e  exchange r a t e  i s  lower than  i n  D20 : t h e  lower pKa Slows down t h e  

depro tona t ion  t o  rnethylenepyrans. However, for k i n e t i c s  by 'H-NMFt, CH3COOD is 

u n s u i t a b l e  because t h e  methyl reg ion  is obscured by t h e  so lvent .  We t h e r e f o r e  

prepared HCOOD which i s  a good s o l v e n t ,  bu t  s i n c e  i t  is  an apprec iab ly  *s t ronger  

a c i d  than  a c e t i c  acid,  no d e u t e r a t i o n  is observed at a l l  i n  it a t  90'. Only on 

a d d i t i o n  o f  anhydrous sodium formate was it p o s s i b l e  t o  o b t a i n  a s a t i s f a c t o r y  

k ine  t i c  curve. 

3 

2 2 

&I3 The k i n e t i c  de te rmina t ions  were c a r r i e d  out  by 

Me 
I h e a t i n g  at 70' t h e  s o l u t i o n  o f  5 i n  HCOOD + HCOONa f o r  

a d e f i n i t e  t i rne in  t h e  NMR v i a l ,  c h i l l i n g  it, r e c o r d i n g  (3.08) (2.87) 

5 t h e  NMR spectrum at room temperature ,  and r e p e a t i n g  - 
t h i s  process  s e v e r a l  times. The recorded spectrum c o n s i s t s  i n  f o u r  i n t e g r a l  

curves .  The i n t e r n e l  s tandard  which does not  undergo d e u t e r a t i o n  i s  sodium 

2,2-dimethyl-2-silapentane-5-sulfonate ( T i e r ' s  sa l t ,  DSS) and i t  s e r v e s  both 

as zero on t h e  d e l t a  s c a l e ,  and f o r  t h e  number of protons,  by c o r r e c t i n g  t h e  

s e n s i t i v i t y  of t h e  i n t e g r a t o r  through t h e  f a c t o r  sO/s l i k e  bo/b i n  Table 2- 

Unlike t h e  prev ious  experiments  wi th  1 - 1. ( i n  which owing t o  t h e  l a r g e  

excess  o f  p r a c t i c a l l y  100 $ d e u t e r a t e d  s o l v e n t ,  t h e  equi l ibr ium composition of 



1110 A .  T. Balaban e t  al. 

methyl groups was p r a c t i c a l l y  CD ) in t h e  p r e s e n t  case t h e  i s o t o p i c  p u r i t y  of 

HCOOD (prepared v& t h r e e  e q u i l i b r a t i o n s  with l i m i t e d  amounts o f  D20 followed 

each time by r e f l u x a t i o n  with p h t h a l i c  anhydride and d i s t i l l a t i o n )  w a s  about 

75 %, as i n d i c a t e d  by t h e  r e l a t i v e  a r e a s  o f  t h e  two CH and OH peaks i n  t h e  

'H-NMR spectrum of t h e  mixture  HCOOD + HCOONa + DSS recorded i n i t i a l l y ,  before  

d i s s o l v i n g  t h e  pyrylium sal t .  Th i s  f a c t  h a s  t o  be taken i n t o  account i n  t h e  

a n a l y s i s  of k i n e t i c  da ta ,  because in t h e  p r e s e n t  case t h e  peak i n t e n s i t y  at 

equi l ibr ium no longer  decreases  t o  zero. 

3 

According t o  t h e  i s o t o p i c  exchange l a w ,  t h e  r a t e  is t h e  s lope  o f  t h e  

pseudo-f i r s t  o r d e r  s t r a i g h t  l i n e  obtained by p l o t t i n g  l n ( a c - a  

cor rec ted  peak a r e a  a 

i n i t i a l  peak i n t e n s i t y ,  o r  c o r r e c t e d  a r e a )  v e r s u s  time. S ince  t h e  i n t e r n a l  DSS 

standard compound has  a s m a l l  "background" due t o  t h e  (CH ) protons ,  t h i s  

background has  t o  be s u b t r a c t e d  from t h e  i n t e g r a l  curves  f o r  each point  of t h e  

k i n e t i c  p l o t .  With a l l  t h e s e  c o r r e c t i o n s ,  and with e i g h t  p o i n t s  of t h e  p l o t  a t  

0 ,  4 ,  7, 1 4 ,  2 8 ,  47, 67, and 87 minutes o f  h e a t i n g  at  70' (when t h e  2-methyl 

peak a l m o s t  r e a c h e s  equi l ibr ium,  but  t h e  6-methyl peak decreases  by a l m o s t  ha l f )  

one f i n d s  that  t h e  s l o p e  r a t i o  for d e u t e r a t i o n  at t h e  2- and 6-methyl groups i a  

3.0. Thus t h e  2-methyl group of  2.6-dimethyl-?, 4-diphenylpyrylium undergoes 

d e u t e r a t i o n  t h r e e  t imes  f a s t e r  than t h e  6-methyl group. 

) , (where t h e  c , i n f  

i s  as / s t  and t h e  equi l ibr ium value ac,inf is 25 $ of t h e  

2 3  

CONCLUSION 

It was found t h a t  t h e  unsymmetrically 2,3,4,6-tetrasubstituted pyrylium 

salts exchange pro tons  a t  a - p o s i t i o n s  w i t h  d i f f e r e n t  rates. On i n t r o d u c i n g  i n t o  

t h e  2,6-dimethyl-4-phenylpyrylium s t r u c t u r e  a 7-methyl group t o  a f f o r d  2 ,  the 

2-methyl pro tons  a r e  deshielded by 0.07 ppm and undergo deuterium exchange 7.3 

t imes f a s t e r  r e l a t i v e l y  t o  t h e  6-methyl protons.  The assignment of 2- and 6-me- 

thy1  proton peaks i n  t h e  'H-NMR s p e c t m  of 2 was e f f e c t e d  by s y n t h e s i s  o f  

a u t h e n t i c  2-deuteromethyl-~,6-dimethyl-4-phenylpyryli~ p e r c h l o r a t e .  On introdu-  

c i n g  i n t o  t h e  same 2,6-dimethyl-4-phenylpyrylium s t r u c t u r e  a 3-phenyl group t o  

a f f o r d  2, it was found that  t h e  2-methyl pro tons  undergo deuterium exchange 3 

t h e s  f a s t e r  t h a n  t h e  6-methyl protons.  

By comparing t h e  'H-NMR chemical s h i f t s  o f  pyrylium salts 1 and 2, d i f f e r -  

i n g  by r e p l a c i n g  t h e  4-methyl group of  1 by a phenyl ,  i t  m e y  be seen t h a t  a l l  
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methyl  chemical s h i f t s  of 2 a r e  moved downfield wi th  0.09 2 0.01 ppm r e l a t i v e l y  

t o  t h e  corresponding ones i n  1. S i m i l a r l y ,  by comparing 2 with fi one observes  

t h a t  t h e  analogous replacement of a 4-methyl by a 4-phenyl causes  all remaining 

corresponding methyl chemical  s h i f t s  t o  move downfield w i t h  0.10 +- 0.01 ppm. 

I n  a l l  f o u r  c a s e s  so far i n v e s t i g a t e d  (1, 2, 1, and 2) t h e  2-methyl pro- 

t o n s  i n  ~,4-disubstituted-2,6-dimethylpyrylium salts exchange f a s t e r  than  t h e  

6-methyl protons.  T h e o r e t i c a l  c a l c u l a t i o n s  u s i n g  t h e  MNDO method show ihdeed 

(17)  t h a t  t h e  corresponding anhydrobases (methylenepyrans) have e n e r g i e s  ind i -  

c a t i n g  t h a t  f o r  R = R '  = Me 6 is more s t a b l e  than  1, t h e r e f o r e  depro tona t ion  

w i l l  occur  more r e a d i l y  at p o s i t i o n  2 than  at p o s i t i o n  6 i n  a therrnodynamically- 

c o n t r o l l e d  process .  

EXPERIMENTAL 

1 The H-NMR s 'pectra  were recorded wi th  an A-606 or an EM-360L V a r i a n  spec- 

t rometer .  K i n e t i c  de te rmina t ions  were performed by h e a t i n g  for t h e  prescr ibed  

time i n  a thermosta t  t h e  'H-NPIR v ia l ,  t h e n  c h i l l i n g  i t  i n  ice-water  and record-  

i n g  t h e  NMR spectrum and a t  l e a s t  f o u r  i n t e g r a l  curves  at room temperature .  The 

process  i s  then  repea ted  f o r  t h e  next  reading.  

2.3.6-TrFmethyl-4-uhenyluyrylium p e r c h l o r a t e  ( 3 ) .  The r e a c t i o n  of 2-phe- 

nyl-2-butanol wi th  excess  a c e t i c  anhydride and p e r c h l o r i c  a c i d  a f forded  t h e  

pyrylium p e r c h l o r a t e  3 accord ing  t o  t h e  procedure descr ibed  e a r l i e r  (10).  

Prepara t ion  o f  2-deuteromethyl-3.6-dimethvl-4-phenyl~yrylium p e r c h l o r a t e  

2-(2-d3). Acetic acid-d 

d i s t i l l a t i o n  with benzoyl c h l o r i d e  i t  was converted i n t o  D C-COC1. The Reform- 

a t sky  r e a c t i o n  o f  propiophenone with e t h y l  bromoacetate i n  t h e  presence of z inc  

powder ( 1 4 )  y i e l d e d  t h e  l i q u i d  hydroxy-ester which was hydrolyzed under  r e f l u x  

with sodium hydroxide i n  aqueous methanol. Subsequent dehydra t ion  with co ld  

(-10') 98 

green)  s o l u t i o n  which on d i l u t i o n  with ice-water y ie lded  p-ethylcinnamic a c i d  

(15) ,  i n  o v e r a l l  y i e l d  r e l a t i v e  t o  propiophenone 60 $. The a c i d  was converted 

i n t o  t h e  a c i d  c h l o r i d e  with excess  t h i o n y l  c h l o r i d e ,  and af ter  removing t h e  

excess  of SOC12 under vacuUm,the r e s i d u e  was t r e a t e d  with a benzene s o l u t i o n  of 

dimethylcadmium i n  s t o i c h i o m e t r i c  amount. The r e s u l t i n g  ketone mixture w a s  d i s -  

t i l l e d  at 118' /2  Torr, y i e l d  55 6. I t  c o n t a i n s  accord ing  t o  GLC and IR d a t a  

was prepared from malonic a c i d  as descr ibed  (9) .  By 3 

3 

s u l f u r i c  a c i d  y i e l d e d  in 20 min. a homogeneous red  ( f l u o r e s c e n t  i n  
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conparable amounts of a , p - u n s a t u r a t e d  ketone (4-phenyl-3-hex ene-2-one) and 

p , y -unsaturated ketone (4-phenyl-4- h ex ene-2-one ). By c o n t r a s t ,  t h e  y i e l d  

r e p o r t e d  when dimethylzinc was used i n s t e a d  o f  dimethylcadmium amounted only t o  

20 $ (16) .  

This  ketone mixture ,  admixed with a 20 ’$ molar excess  o f  D3C-COC1 and 

carbon d i s u l f i d e  w a s  in t roduced dropwise i n t o  a s t i r r e d  ice-cool  suspension of  

anhydrous aluminium c h l o r i d e  i n  carbon d i s u l f i d e .  The v i o l e t ,  then  black,  mix- 

t u r e  was s t i r r e d  at room temperature  for four hours  and was l e f t  overnight .  Then 

decomposition with i c e  and hydrochlor ic  a c i d  o f  t h e  s o l i d  complex a f t e r  decant- 

i n g  t h e  carbon d i s u l f i d e  l a y e r ,  fol lowed by e x t r a c t i o n  with e t h y l  e t h e r  and 

t rea tment  of t h e  aqueous l a y e r  wi th  p e r c h l o r i c  a c i d  afforded i n  10 % y i e l d  

Z-(2-d ) ,  I f  t h e  ketone mixture  is int roduced i n t o  a preformed complex of a c e t y l  

c h l o r i d e  and aluminium c h l o r i d e  i n  carbon d i s u l f i d e ,  a d i f f e r e n t  p e r c h l o r a t e  i s  

obta ined ,  as w i l l  be r e p o r t e d  s e p a r a t e l y .  

5 

P r e p a r a t i o n  o f  2.6-dimethyl-3.4-di~henyl~yrylium p e r c h l o r a t e  ( 2 ) .  Accord- 

i n g  t o  l i t e r a t u r e  d a t a  ( 1 7 ) ,  d i a c e t y l a t i o n  o f  1,2-diphenylpropene y ie lded  2. 

Anhydrous HCOOD and HCOONa were prepared as descr ibed  e a r l i e r  ( 1 ) .  
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