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6-IODOTRIMETHYLSILYLENOL ETHERS AND a-IODOALDEHYDES AND KETONES 

FROM a-CHLORO AND a-BROMOCARBONYL COMPOUNDS 

J e a n - M a r i e  P o i r i e r *  

L a b o r a t o i r e  d e  C h i m i e  O r g a n i q u e ,  U . A .  d u  C . N . R . S .  n o  4 6 4  e t  
I .R.C.O.F. 

F a c u l t @  des  S c i e n c e s  e t  d e s  T e c h n i q u e s  de  Rouen  
7 6 1 3 0  H o n t  S a i n t  A i g n a n ,  FRANCE 

I n  t h e  course o f  ou r  i n v e s t i g a t i o n s  t o  p repare  B-bromot r imethy ls i -  

l y l e n o l e t h e r s  from a-bromoaldehydes by the  Me3SiC1/NaI/MeCN/NEt3 method, 

a t t e n t i o n  was p a i d  t o  t h e  p a r t i a l  f o rma t ion  o f  B - i o d o t r i m e t h y l s i l y l -  

eno le thers . '  Th i s  obse rva t i on  leads us t o  v e r i f y  t h e  i n te rmed ia te  

fo rma t ion  of a-iodoaldehydes by an halogen exchange. We now desc r ibe  a 

convenient syn thes i s  o f  a - i  odocarbonyl compounds - 2 and r e p o r t  t h e  prepa- 

r a t i o n  o f  h i t h e r t o  unknown B-iodotrirnethylsilylenol e the rs  - 3 f rom 

a -ch lo ro  o r  a-bromocarbonyl compounds - 1 

OSi Me 

R2@R1 M c C N  Na I ,  McCN b .z)rRl 
NEt3, M c g S i C l  

Na I 

I X I 

3 x=  CI ,Br - 1 - 2 - 
a- Iodoa l  dehydes a r e  u s u a l l y  prepared by halogen- i  nterchange o f  

c h l o r o  o r  brovo compounds w i t h  sodium i o d i d e  i n  acetone 2'3 o r  by ha lo -  

genat ion  o f  e n a m i n e ~ , ~  eno l   ether^,^, enol  ace ta tes  o r  potassium 

eno la tes  .7 a-Iodoketones have been ob ta ined  by t h e  same techniques 

and by d i r e c t  ha logenat ion  o f  ketones;' a1 t e r r i a t i v e  methods s t a r t i n g  

f rom enoxides and a1 kenes and i n v o l v i n q  o x i d a t i o n  processes have a l s o  

been r e c e n t l y  descr ibed.  

6 

5,638 

10 
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POIRIER 

I n  ace ton i  t r i l e ,  sod 

a-bromocarbonyl compounds 

um i o d i d e  r e a c t s  r a p i d l y  w i t h  a -ch lo ro  o r  

- 1 (Table 1). A f t e r  f i l t r a t i o n  and subsequent 

e x t r a c t i o n  w i t h  pentane, t h e  i o d o  compounds 2 were i s o l a t e d  e a s i l y .  

F u r t h e r  p u r i f i c a t i o n  o f  t he  crude iodo  compounds 2 g e n e r a l l y  proved 

unnecessary. 

- 

- 

i i h i l e  B-ch lo ro  l2 and B-bromot r imethy ls i  l y l e n o l  e the rs  l3 have been 

ob ta ined  by a number o f  methods, t h e  cor respond ing  B-iodo compounds 3 

were n o t  as y e t  a v a i l a b l e .  We r e p o r t  t h e i r  p r e p a r a t i o n  by r e a c t i o n  o f  

a- iodoaldenydes (generated i n  s i t u  f rom a -ch lo ro -  o r  a-bromoaldehydes and 

sodium i o d i d e  i n  a c e t o n i t r i l e )  w i t h  i o d o t r i m e t h y l s i l a n e  (generated i n  

~ s i t u  f rom c h l o r o t r i m e t h y l s i l a n e  and sodium i o d i d e )  i n  t h e  presence o f  

t r i e t h y l a m i n e  a t  room temperature (Tab le  2 ) .  The y i e l d s  o f  8- iodoenol  

e t h e r s  - 3 a re  modest because i n  a l l  cases: we observed apprec iab le  amounts 

(% 40 % )  o f  t he  pa ren t  non-halogenated eno l  e the rs  ( e a s i l y  separated 

by d i s t i l l a t i o n )  cor respond ing  t o  a dehalogenat ion o f  t he  haloaldehyde. 

14 A f a c i l e  dehalogenat ion o f  a-haloketones was r e c e n t l y  descr ibed by Olah 

under s i m i l a r  exper imenta l  c o n d i t i o n s  except  f o r  t h e  presence of t e r t i a r y  

amine. The r e a c t i o n  g i ves  i o d o t r i m e t h y l s i l y l e n o l  e the rs  3 as a m i x t u r e  

o f  Z- and E-isomers. The c o n f i g u r a t i o n a l  assignments were e s t a b l i s h e d  

- 

-__ 

- 

- 

as f o r  t he  cor respond ing  bromo d e r i v a t i v e s ,  by NOE exper iments and by .- 
"C NMR data (Tab le  3 ) .  The s t r u c t u r e s  o f  compounds - 3 were conf i rmed by 

m i c r o a n a l y t i c a l ,  IR and NMR data  (Tables 2 and 3 ) .  

The present  r e a c t i o n  proceeds under conven ien t l y  m i  I d  c o n d i t i o n s  

f rom r e a d i l y  a v a i l a b l e  and inexpens ive  m a t e r i a l s  and avoids t h e  prepa- 

r a t i o n  o f  t he  s e n s i t i v e  i n t e r m e d i a t e  iodoaldehydes - 2. 
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a-IODOTRIMETHYLSILYLENOL ETHERS AND tr-IODOALDEHYDES AND KETONES 

Table 1. a-IODOCARBONYL COMPOUNDS (2) a 

Product 2 
.---------_------ S t a r t i n g  ha1 ogen ( X )  .Time Y i e l d  

R1 R2 ( h r s )  ( % I  

H CH3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B r  2 50 

c1 6 7 1  

B r  3 80 

H C2H5 

H !-C5H11 c1 3 93 

H - t-C4Hg B r  48 80 

71  

- t-C4Hg H B r  4 79 

CgH5 H B r  20 90 

68 

4-CH30-C6H4 H B r  15 66 

(CH2)4 B r  4 80 

a .  I R ,  'H NMR and I 3 C  NMR spec t ra  a re  i d e n t i c a l  w i t h  those o f  a u t h e n t i c  

samples3 

of pure crude produc t ;  d .  3 Eq. o f  NaI were used. 

(see r e f .  3 and 11); b .  Y i e l d  o f  d i s t i l l e d  product;  c .  Y i e l d  

Table 2. 8-IODOTRIMETHYLSILYLENOL ETHERS (3)  - 

Analys is  

C H 
bP. ("C) (Found) X 

p roduc t  R' R~ S t a r t i n g  _ _  3Z/3E / t o r r  
m a t e r i a l  - 1 

28.13 5.12 
- 3a H CH3 B r  25 40/60 72-77/22 (28.27 ) (5.20) 

28 45/55 68-72/15 (31.01) (5.90) 
31.12 5.60 c1 

B r  28 45/55 - 3b H C2H5 

38.46 6.78 34 57/33 72-7810-4 (38.80) (6.89) c1 
- 3c " 'gHll  B r  36 80/20 
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1'0 I R I F:R 

T a b l e  3 .  NI1K and IR DATA OF B-IODOTRIMETHYLSILYLENOL ETHER ( 3 )  - 

P r o d u c t  

Z 

Me4fOSi Me, 

I 

3a E 

Z 

s i Me, 
I 

- 3 b  E 

Z 

n - P e d  

P O S i  Me3 
I 

3c 
E 

~ ~ ~~~ 

6 .15 (9, l H ,  J = 1.5 Hz) 141.15(d,J=177 Hz,  1550 
2.2 (d ,  3H); 0 .08 (s,9H) J3 = 6 .7  HZ, C - 1 )  

79.13 ( C - 2 ) ;  26.26 
( c - 3 ) ;  0.62 (SiFle3) 

6.75 (9, l H ,  J = 1.3 Hz) ;  143,93 (d ,  J=185 Hz, 1635 
2.35 (d, 3H); 0.15 (s,9H) J3 = 4.9 HZ, C-1) ;  

78.16 ( C - 2 ) ;  22.98 
( c - 3 ) ;  0 .30 (SiFle3) 

J3 = 6.7 H z ) ;  

90.08 ( C - 2 ) ;  32.13 
( C - 3 ) ;  16.49 ( C - 4 ) ;  

6 .15 (5 ,  1H); 2.25 (q,2H) 143.12 (d,  J=177 Hz, 1645 
1.0 ( t ,  3H); 0 .03 (s,9H) 

0.38 (SiMe3)  

6.65 ( s ,  1H); 2.45 (q,2H) 142.91 (d ,  J=185 Hz, 1630 
1.3  ( t ,  3H); 0.12 (s,9H) J3 = 4.5 HZ,  C - 1 ) ;  

89.84 ( C - 2 ) ;  28.17 
( C - 3 ) ;  14.89 ( C - 4 ) ;  
0.72 (S i? le3)  

6 .14 ( s ,  1H); 2.22 ( t ,2H)  140.37 (d, 5=178 Hz, 1650 
1.65-0.85 (n, 9 H) ;  0.12 J3 = 6.7 HZ,  C - 1 ) ;  

( s ,  9H) a 88.27 ( C - 2 ) ;  38.02 
( C - 3 ) ;  31.14 (C-4) ;  
30.07 ( C - 5 ) ;  23.14 
( C - 6 ) ;  14.73 ( C - 7 ) ;  
0.32 ( S i Y e 3 )  

6 .68  ( s ,  1H); 2.22 ( t , 2 H )  143.29 ( d ,  J=187 Hz, 1635 
1.65-0.85 (n,9H); 0.12 J3 = 4.2 HZ,  C - 1 ) ;  

( s ,  9H) a 87.73 ( C - 2 ) ;  34.07 
( C - 3 ) ;  30.07 ( C - 4 ) ;  
29.08 ( C - 5 ) ;  23.14 
( C - 6 ) ;  14.73 ( C - 7 ) ;  
0.62 (SiMe3)  

a : NOE e x p e r i m e n t s  were r e c o r d e d  on B r u c k e r  I IH 93 D. I r r a d i a t i o n  o f  
t h e  rnethy len s i g n a l  o f  3c a t  2.22 ppm causes an i n c r e a s e  o f  20 % 
i n  t h e  i n t e g r a t e d  i n t e n r r t y  o f  t h e  v i n y l  s i g n a l  a t  5 .14 ppn, w h i l e  
no i n c r e a s e  o c c u r s  on t h e  c o r r e s p o n d i n g  v i n y l i c  s i g n a l  a t  6 .68 ppm. 
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6-IODOTRIMETHYLSILYLENOL ETHERS AND tr-IODOALDEHYDES AND KETONES 

EXPERIMENTAL SECTION 

'H NMR spec t ra  were recorded on a P e r k i n  Elmer 60 t1Hz R 12 i ns t rumen t  

and 1 3 C  NMR spec t ra  were determined 3n a Var ian  CFT 20 spectrometer.  
A l l  chemical s h i f t s  a re  r e p o r t e d  i n  6 u n i t s  (ppm) down f ie ld  f rom i n t e r n a l  
t e t r a m e t h y l s i l a n e  i n  C6D6 s o l u t i o n s .  IR spec t ra  ( f i l m )  were ob ta ined  

w i t h  a Perk in  Elmer 237 ins t rumen t .  

a- Iodocarbonyl  Compounds - 2 .  General Procedure.- To a-ha lo  (a -ch lo ro  o r  
a-bromo) carbonyl  compound - 1 (10 mml) was added t h e  s o l u t i o n  o f  d r y  

sodium i o d i d e  (2.25 g, 15 mnol) i n  a c e t o n i t r i l e  (16 m l ) .  The m i x t u r e  
was s t i r r e d  a t  room temperature f u r t h e r  u n t i l  t h e  comple t ion  o f  t h e  

r e a c t i o n  was i n d i c a t e d  by t l c  ( s i l i c a  ge l ;  pe t ro leum e t h e r / e t h e r  : l j l )  
o r  GC , and e x t r a c t e d  w i t h  pentane ( 5  x 100 m l )  (con t inuous  e x t r a c t i o n  
w i t h  250 nl o f  pentane was used f o r  t h e  a r y l  iodoketones) .  The s o l v e n t  
was then removed under reduced pressure  t o  q i v e  the  c rude iodocarbony l  
compounds - 2, which, in some cases, were d i s t i l l e d  (Tab le  1) .  
f3-Iodotr imethyls i lylenol  Ethers  - 3. General Procedure.- To the  a-ha lo  
(a -ch lo ro  o r  a-bromo) aldehyde - 1 (30 mmol) i n  a c e t o n i t r i l e  ( 5  rnl) was 

added a s o l u t i o n  o f  d ry  sodium i o d i d e  (9 .5  g, 63 mmol) i n  a c e t o n i t r i l e  

(65 m l ) .  The m ix tu re  was s t i r r e d  a t  room temperature u n t i l  t h e  GC o r  t l c  

a n a l y s i s  ( s i l i c a  ge l ;  pe t ro leum e t h e r / e t h e r  : 1/1) i n a i c a t e d  comple t ion  

of t h e  halogen exchange. To the  v i g o r o u s l y  s t i r r e d  m i x t u r e  was been 
added a m i x t u r e  o f  c h l o r o t r i m e t h y l s i l a n e  (4.3 g, 40 mmol) and t r i e t h y -  
lamine ( 4 . 1  g, 40 mmol); t h e  temperature was k e p t  below 20". S t i r r i n g  

was cont inued f o r  2-4 h r s  and the  r e s u l t a n t  suspension was e x t r a c t e d  
w i t h  pentane ( 5  x 30 m l ) .  The o rgan ic  e x t r a c t  was concent ra ted  and 
t h e  res idue  d i s t i l l e d .  

Achnudedgment.-We ahe g m t e 6 u l  t o  k h  SXteeea C H A P E L L E  and P h 0 6 a h o h  

P i m e  GRANGER 60h NOE exxpehimentb. 
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