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A NOVEL OXIDATION OF QUINALDINE N-OXIDE 

Treatment of quinaldine N-oxide (5) with thallium 
triacetate or lead tetraacetate in acetic acid or/and 

acetic anhydride leads to the formation of 2-acetoxy- 

methylquinoline N-oxide (2), diacetate of quinaldaldehyde 
(21, quinaldaldehyde (5) and quinaldaldehyde N-oxide (2). 
The selective preparation cf2, 2, 5 or 5 can be effected 

.y 

by adjusting the reaction conditions. 

Quinoline N-oxides undergo oxidative hydroxylation on treatment 

with potassium ferricyanide in alkaline medium1 or with lead tetra- 
2 acetate in benzene or chloroform as exemplified below, however 

direct oxidation of quinaldine N-oxide (9 into 2-quinolinemetha- 
no1 N-oxide derivatives has not been reported. 



I n  t h e  course of t h e  s tudy on e l e o t r o p h i l i c  r e a c t i o n  of aromat- 

i c  nT-oxide, we have found a  novel oxida t ive  hydroxylation of qui- 

na ld ine  N-oxide & b y  means of tha l l ium t r i a c e t a t e  o r  lead  t e t r a -  

a c e t a t e .  The r ep resen ta t ive  r e s u l t s  a r e  summarized i n  Table I. 

A s o l u t i o n  of 5 (94.6 mg) and tha l l ium t r i a c e t a t e  (5, 272 mg, 

1.2 equiv.) i n  a c e t i c  ac id  (5  m l )  inc luding  a c e t i c  anhydride (73 

mg, 1.2 equiv.)  was s t i r r e d  a t  room temperatures f o r  48 h  t o  give 

2-acetoxymethylquinoline N-oxide3 (2) as t h e  main product i n  70.2% 

y i e l d  accompanied by recovery of ,$ i n  8.5% y ie ld  (Exp. 2 ) .  

The r e a c t i o n  d id  not  progress  a t  room temperature unless  a c e t i c  

anhydride was p resen t ,  and cur ious ly  the  y i e l d  of $was decreased 

by t h e  use of 2.4 molar excess o f $ i n  t h e  similar way i n  t h e  

r e a c t i o n  us ing  0.6 equ iva len t&(Exp .  1 and 3 ) .  

When 1 was t r e a t e d  w i t h & a n d  a c e t i c  anhydride at  room tempera- 
N 

t u r e s  without a c e t i c  a c i d ,  t h e  r e a c t i o n  proceeded t o  f u r t h e r  s t e p  

and d i a c e t a t e  of 2-quinaldaldehyde4 ( 7 )  was produced i n  f a i r l y  
4,' 

good y i e l d s ,  formation of $ b e i n g  not  not iced (Exp. 4 and 5 ) .  

Fur ther  i t  was f o m d  t h a t  hea t ing  1 with & i n  a c e t i c  ac id  a f -  
4 

forded 2-quinaldaldehyde5 (4)  and i t s   oxide^ (5)  (Exp. 6 ,  7  and 
N Y 

8). The y i e l d  of 4 was not  so much af fec ted  by t h e  amount of,$ 
4' 

but t h a t  of %apparen t ly  increased with t h e  amount of A 
4' 

Subsequently, t h e  r e a c t i o n  us ing  lead  t e t r a a c e t a t e  (9 i n  p lace  

of &was examined under t h e  s i m i l a r  co rd i t ions .  

Treatment of 1 with 3 and a c e t i c  anhydride i n  a c e t i c  acid always 
N 

yielded not only but a l s o  $ i n  f a i r  y i e l d s ,  r e spec t ive ly  (Exp.9 

and 1 0 ) .  I n  c o n t r a s t  t o  t h e  r e a c t i o r  with A ,  t h e  s o l e  production 
w 
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of 5 was not  successfu l ly  performed and t h e  e f f e c t  of t h e  amount 

o f 3  on t h i s  reac t ion  was not  so g r e a t .  

The r e a c t i o n  omit t ing a c e t i c  ac id  l ed  t o  t h e  formation o f J i n  

much higher  y i e l d s  a s  compared with t h e  r eac t ion  w i t h 3 u n d e r  t h e  

same condit ions (Exp. 11 and 1 2 ) .  

On t h e  o the r  hand t h e  reac t ion  of 2 w i t h 2  i n  hot a c e t i c  acid 

gave 2, 2 and 3, but  no clear-cut  co r re l a t ion  between t h e  pro- 

por t ion  of products and r eac t ion  cocdi t ions  was obtained i n  s p i t e  

of var ious  at tempts  (Exp. 1 3 ) .  

The above-mentioned r eac t ions  apparent ly involvestwo types of 

r e a c t i o n s , t h a t  is,  oxidat ion and rearrangement, and two reac t ion  

I ii) 
i) Oxidation 
ii) Rearrangement 

N CHJ CH20Ac 
4 

1 0 
4 

2 0  

Scheme 1 



pathways through3may be conceivable as shown in Scheme 1. 

The oxidation of $ t o 2  with 5 or z i n  the presence of acetic 

anhydride may be likelyrationalized by the course a illustrated 

by the reaction wi.th $as shown in Scheme 2. Betaine or anhydro- 

base (D derived from the initially formed acetic anhydride-adduct 
of,$ (5) undergoes electrophilic attack by,& to give $which is 

subsequently converted to acetic anhydride-adduct of 3 (9 and 
thallium acetate. 

However from Exp.,g,J and $ an alternative course b should be 

considered in which thallium triacetate-adduct of (,$ is first 

formed instead of 6 ;  transformation of C t o  2 may be well visual- ,., 
ized by the similar path through 2; a', and 9' (Scheme 2). 

.Y Y 

Of course the oxidation of 1 with lead tetraacetate 3 can be 
N 

rationalized in the same way. 

Subsequent rearrangement of 5 by means of acetic anhydride 
affords 3 or its hydrolysis product$. On the other hand, fur- 

N 
P 

ther oxidation of 3 gives 5 through its diacetate (3); no isola- 
Y 

/ 
tion of 5 may be probably ascribed to its high instability. 

As a consequence of the experiments described above it has now 

proved possible to prepare selectively 2?, 2 or 4, a n d 2  from 3 
U 

However, several problems, suck as the correlation between courses 

a and I?, the mechanism of the formation of$in the reaction with - 
A or in acetic acid and the effect of the amount of reagents and " 
solvent on yields of the products, remain to be clarified. In or- 

der to explore these aspects as well as the scope of this type of 

reaction, further work is in progress in our laboratory. 
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Course 5 

Course b 

Scheme 2 



Table  I .  Oxida t ion  of  Q u i n a l d i n e  N-Cxide ($)"I 

Exp. O x i d i z i n g  R e a c t i o n  
Ac20 *'OH temp. t ime  Produc t ,  y i e l d  (%)b) Recov 

No. agen t  ( e q u i v . )  (ml) , ( C O )  (h) N N 4 e 
3 
-Y 

1 5 N 

1 .2  eq .  5 R.T. 48 33.4 

1 .2  eq .  5 R.T. 4 8  70.2 

1 .2  eq. 5 R.T. 4 8  34.2  

5 m l  --- R.T. 48 --- 

1 0  m l  --- R .  48 --- 
--- 1 0  b e a t  2 1  --- 
--- 1 0  h e a t  2 1  --- 
--- 1 0  h e a t  2 1  --- 

1 . 2  eq. 5 R.T. 48 28.0 

1 . 2  eq .  5 R.T. 48 29.9 

5 ml --- R.T. 48 --- 

1 0  m l  --- R.T. 48 --- 

--- 5 h e a t  5 10- 
3 0 

--- --- 

--- --- 

--- --- 

--- --- 

--- --- 

20.2 t r a c e  

a )  I n  a l l  exper iments ,  94.6 mg of  anhydrous  q u i n a l d i n e  N-oxide (3 w a s  used .  

b )  Values  ana lyzed  by g l p c  ( S i l i c o n  OV-17) 
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