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MILD RELXJCTIVE DEOXIMATION WITH TiCl&/NaI REAGENT SYSTEM 

Roman Balickin and W a s 2  Kaczmarek 

I n s t i t u t e  of Organic Chemistry, Polish Academy of Sciences, 
Kasprzaka 44/52, P1-01-224 Warszawa, Poland 

The appl icat ion of t h e  TiC14/NaI reagent system i n  the  re- 
ductive cleavage of  oxirnes under mild conditions is repor- 
ted. 

Cleavage of oxime I t o  regenerate the  carbonyl com- 

pound 2 has received much a t ten t ion  over recent years. 

Since oximes can be prepared from non-carbonyl compounds 

o r  used t o  protect  or ac t iva te  the  C=O an e f f i -  

c i e n t  deoximation would lead t o  a new route f o r  the  pre- 

paration of carbonyl compounds. The c l a s s i c a l  recovery of 

aldehydes o r  ketones from oximes consis ts  of acid hydroly- 

sis, which remove t h e  hydroxylamine from t h e  equilibrium . 
This l i m i t s  t h e  scope of t h e  react ion t o  exclude acid sen- 

s i t i v e  aldehydes o r  ketones. 

4 

Therefore, new methods f o r  the  o ~ i d a t i v s ~ - ~  o r  reduc- 

tive8-10 deoximation continue t o  be developed. However, 

To whom t h e  correspondence should be addressed. 

1 7 7 7  

Copyright 0 1991 by Marcel Dekker, Inc. 
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1778 BALICKI AND KACZMAREK 

many o f  them required a long react ion time, t h e  use of 

expensive reagents or appeared t o  be not s u i t a b l e  f o r  the  

regeneration of aldehydes from aldoximes . 11 

Recently, w e  reported t h a t  t h e  novel TiC14/NaI system, 

generating low-vafent t i tanium is a mild, e f f i c i e n t  and 
12 se lec t ive  reagent f o r  deoxygenation of m i n e  N-oxides , 

nitrones12 o r  s u l f o ~ i d e s ’ ~ .  I n  t h i s  communication, w e  re- 

p o r t  the  appl icat ion of t h i s  extremaly v e r s a t i l e  agent 

f o r  the reductive cleavage of  oximes i n t o  the correspon- 

ding carbonyl compounds. 

The react ion is very rapid and proceeds within 5 t o  

20 min. upon addi t ion of NaI t o  a suspension of  T i C l ,  and 

the subs t ra te  1 i n  a c e t o n i t r i l e ,  a t  room temperature. Si- 

milar  r e s u l t s  were obtained when oxime 1 was added t o  t h e  

combination of TICl4/NaI i n  t h e  same solvent. 

The o p t i m  solvent and molar r a t i o  of reagents were 

studied using benzaldoxime as substrate.  Acetoni t r i le  was 

found t o  be t h e  solvent of choice. The optimum r a t i o  of 

reagents w a s  found t o  be 1:2:2 /substrate  I t o  N a I  t o  

TiC14/ .  

The react ion can be envisaged t o  proceed v i a  t h e  me- 

chanism shown i n  t h e  scheme. I n  t h e  first a tep ,  TiC14 is 

probably reduced by t h e  iodide t o  form a low-valent t i t a -  

nium complex /LVT/. This, according t o  our e a r l i e r  s tu-  

dies?! is able  t o  deoxygenate the  subs t ra te  1: 

CH3CN 

r.t. 
Step  1: TiC14 + N a I  9 [LVT] + I2 
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DEOXIMATION WITH TiCly/NaI REAGENT SYSTEM 1779  

CH3CN 
Step  2: R1’C=NOH + [LVT] 

R2/ 

Several  examples i l l u s t r a t i n g  t h i s  fiovel and effi-  

c i e n t  procedure f o r  reductive cleavage of oximes 1 are 

presented i n  the  Table. 

The s e l e c t i v i t y  of  t he  method i s  demonstrated by se- 

v e r a l  examples. Such reducible subs t i t uen t s  as alkoxy, 

phenoxy or halogen remain unchanged. 

I n  summary, we believe t h a t  t he  present procedure 

o f f e r s  an a t t r a c t i v e  a l t e r n a t i v e  t o  the  methods f o r  deo- 

ximation of 1 current ly  avai lable .  The mildness, conve- 

nience and r ap id i ty  make the  present method highly prac- 

t i ca l ,  i n  p a r t i c u l a r  f o r  cleavage of (heterc$aarorr.atic oximes. 

The t y p i c a l  procedure is  as follows: 

To a magnetically s t i r r e d  solut ion o f  1 /0.003 mole/ 

i n  a c e t o n i t r i l e  / I0  m l / ,  T i C 1 4  /0.5 m l ,  0.006 mole/ and 

NaI /0,9 g, 0,006 mole/ were added a t  room temperature. 

The mixture turned dark brown almost immediately, and T K  

a f t e r  5-15 min. confirmed complete reaction. The whole 

w a s  then decomposed w i t h  d i l .  aqueous KOH / 5  m l /  and ex- 
t r a c t e d  with chloroform o r  ether.  The combined organic la- 

yers were successively washed w i t h  an aqueous sodium thio-  
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1780 B A L I C K I  AND KACZMAREK 

Table: Reductive Cleavage of Oximes 1 t o  t h e  Correspon- 

ding Carbonyl Compounds U s i n g  T i C 1 4 / N a I  Reagent Systema 

- ----------- 
Entry Subs t r a t e  1 T i m e  Product Zb Yield’ 

/mine / /%/ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

20 

20 

20 

5 

10 

10 

10 

10 

10 

5 

5 

10 

10 

5 

a The react ions were c a r r i e d  out a t  r.t, using oxime 1 
/0.003 mole/, TiCl,, /0.006 mole/ and NaI /0.006 mole/. 

A l l  t he  products were character ized by comparison of  
t h e i r  s p e c t r a l  and physical data  with those of authentic 
samples. 

The y i e lds  reported a r e  of pure i s o l a t e d  products. 

Furfural  oxime 

34uinolinecarbaldehyde oxime e 
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D E O X I M A T I O N  W I T H  T i C l + , / N a I  R E A G E N T  S Y S T E M  1781 

s u l f a t e  solut ion and water. The solvent was then removed 

and t h e  crude product was passed through a s i l i c a  g e l  co- 

lumn using acetone:hexane /20:1/ as  eluent t o  give pure 

carbonyl compound 2. 
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