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SYNTHESIS OF Y-UNSATURATED METHYLKETONES 
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F r a n c i s  Barbot,  D a n i e l l e  M e s n a r d  and  L6one  M i g i n i a c  

Labora to i re  d e  S y n t h B s e  O r g a n i q u e  
G r o u p e  d e  R e c h e r c h e s  de  C h i m i e  O r g a n i q u e  
U n i v e r s i t 6  d e  P o i t i e r s  - U . E . R .  S c i e n c e s  

40 ,  a v e n u e  d u  R e c t e u r  P i n e a u ,  8 6 0 2 2 ,  P o i t i e r s ,  FRANCE 

P r e v i o u s  p u b l i c a t i o n s "  h a d  d e s c r i b e d  t h e  p r e p a r a t i o n  

of k e t o n e s  I1 ( R  = 2-C4H9, CH2=C(CH3)CH2, A r C H 2 )  f r o m  t h e  

r e a c t i o n  o f  t h e  c o r r e s p o n d i n g  h a l i d e  I ( X  = C 1  o r  B r )  w i t h  

a c e t y l a c e t o n e  and  e t h a n o l i c  p o t a s s i u m  c a r b o n a t e .  W e  h a v e  

K2C03, E t O H  

a , 16 h r s  
R X  t CH3COCH2COCH3 + RCH(COCH3)2 + RCH2COCH3 

e x t e n t e d  t h i s  r e a c t i o n  t o  s e v e r a l  a - u n s a t u r a t e d  a n d  a , y - u n s a -  

t u r a t e d  h a l i d e s  a n d  w e  o b t a i n e d ,  i n  a o n e - p o t  p r o c e d u r e ,  t h e  

Y - e t h y l e n i c  k e t o n e s  I I a - f ,  t h e  y - a c e t y l e n i c  k e t o n e s  119-i ,  

t h e  y - a l l e n i c  k e t o n e  I I j ,  t h e  y , e - d i e t h y l e n i c  k e t o n e  I I k  a n d  

t h e  Y - e t h y l e n i c -  E - a c e t y l e n i c  k e t o n e s  I11 , m .  T h e  same reac- 
t i o n  w o r k s  w e l l  w i t h  a n  a - h a l o e s t e r ,  l e a d i n g  t o  t h e  y - k e t o -  

es ters  I I n , o .  Y i e l d s  a re  g e n e r a l l y  f a i r  (40-60 % ) ,  a l k y l  

c h l o r i d e s  g i v i n g  be t te r  y i e l d s  t h a n  a l k y l  bromides (see 
f o o t n o t e s  b and  c of T a b l e  1). W i t h  t h e  p r i m a r y  a - e t h y l e n i c ,  

a - a c e t y l e n i c  o r  a , y - u n s a t u r a t e d  h a l i d e s ,  t h e  n o r m a l  a l k y l a -  
t i o n  p r o d u c t  was o b t a i n e d  ; i n  n o  case h a v e  w e  b e e n  ab le  t o  
de tec t  a n y  k e t o n e  c o r r e s p o n d i n g  t o  a n  a l l y l i c  o r  a p r o p a r -  

g y l i c  r e a r r a n g e m e n t .  No k e t o n e  w a s  o b t a i n e d  when w e  t r i e d  

t h e  same r e a c t i o n  w i t h  h a l i d e s  I p - r .  

I1 I 

T h i s  o n e - s t e p  p r o c e d u r e  i s  a v e r y  c o n v e n i e n t  m e t h o d  

t o  p r e p a r e  k e t o n e s  RCH2COCH3 w h e r e  R i s  a n  a - u n s a t u r a t e d  o r  
3 7 4  11b3v4, I I ~  3 , 

- u n s a t u r a t e d  g r o u p  ; k e t o n e s  I I a  , 
an ':' I I g 6 9 7 ' 8 ,  I I h  9 , I I j lo , l l ,  I I k 1 2  a n d  11112 h a v e  I I f  , 
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UARBOT, MESNARD AND MIGINIAC 

T a b l e  1. y - U n s a t u r a t e d  M e t h y l k e t o n e s a  

R X  (1) Y i e l d ( % )  of I1 b p . / t o r r  n, 20 

4 2  40 -4?" /14  1.4203 b a )  C H 2 = C H C H 2 C l  

b )  CH3CH=CHCH2C1 ( t r a n s )  6 0  61-62"/25 1.4319 

c )  C 6 H 5 C H = C H C H 2 C 1  ( t r a n s )  6 0  156-157"/15 1 .5480  

d )  ( C H 3 ) i C = C ( C H 3 ) C H 2 C 1  4 0  83 -84" /18  1 .4500  

e )  C1CH=CHCH2C1 ( c i s  + t r a n s )  55 74-78"/ 14 

f )  C H 2 = C C 1 C H 2 C 1  4 0  6 3 " / 1 3  1.4532 

g )  H C E C C H , C ~ ~  60  71-72"/48 1.4369 

h )  C H 3 C % C C H 2 C 1  6 0  66-67"/15 1.4490 

i) H O C H 2 C r C C H 2 C 1  25 93-95'/0.05 1.4809 

j )  CH -C=CHCH B r  6 0  61 -52" /12  1.4625 

k )  CH2=CHCH=CHCH2C1 ( t r a n s )  5e  76 -77" /12  1 .4760  

1) H C X C H = C H C H 2 B r  ( t r a n s )  6 0  85 -87" /12  1 . 4 7 4 1  

m )  H C s C C ( C H  ) = C H C H 2 B r  ( t r a n s )  6 2  95-96' / 12  1 .4801  

3 -  2 

3 

n )  C 2 H 5 0 C G C H 7 B r  60 9 1 " / 1 3  1.4225 

0 1  C,H 3 C O C H B r C H 3  45  96-97 ' / 15  1.4 23 9 r 5  

q )  C 1 C H Z C H = C H C H 2 C 1  ( t r a n s )  - 
r )  ( C 2 H 5 0 )  2 C H C H 2 1  - 

a .  S a t i s f a c t o r y  e l e m e n t a l  a n a l y s i s ,  p u r i t y  by  g l c  and 

s p e c t r a l  d a t a  ( I R  and N M R  ' H I  were o b t a i n e d  f o r  a l l  t h e  

p r o d u c t s  ( see  T a b l e  2 ) .  

b .  W i t h  C H 2 = C H C H 2 B r ,  t h e  y i e l d  was 35 %. 

c.  W i t h  H C E C C H 2 B r ,  t h e  y i e l d  was 45  %. 
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SYNTHESIS OF y-UNSATURATED METHYLKETONES 

Table 2. Elemental Analysis and Partial Spectral Data 
Elemental Analysis 
% Calculated ( %  Found) 

I1 C H c1 NMR 'Ha IRb 

IIa 73.43 10.27 ?.lO(s, 3H), 2.30(m, 4H), 1715,1640, 

IIb 74.95 10.79 1.55(d,3H),2.05(s,?H), 1720,1670, 
(74.90)(10.73) 2.30(m,4H),5.40(m,211) 970 

IIc 82.72 8.10 2.00(~,3H),2.40(m,4H), 1715,1650, 
(82.63) (8.17) 6.20(m, 2H) ,7.15(s, 5H) 1b00, 965 

IId 77.09 11.53 1.60(m,9H),2.05(~,3H), 1715,2670 
(77.00) (11.58) 2.35(m,4H) 

IIe 54.35 6.84 26.74 2.05(~,3H),2.40(m,4H), 1715,1635, 

IIf 54.35 6.84 26.74 2.10(~,3H),2.60(m,4H), 1720,1640, 
(54.32) (6.88)(26.80) 5.25(m,2H) 885 

IIg 74.97 €3.38 1.90(t, lH),2.10(~,3H), 3280,2120, 
(75.05) (8.43) 2.50(m,4H) 1715, 635 

IIh 76.32 9.15 1.70(t,3H),2.05(~,3H), 3259,1720 
(76.41) (9.20) 2.40(m,4H) 

IIi 66.64 7.99 2.10(s,3H),2.55(m,4H), 3420,2250, 
(66.59) (8.04) 3.15(s, lH),4.25(m,zH) 1715 

IIj 76.32 9.15 2.05(~,3H),2.35(m,4H), 1960,1720, 
(76.39) (9.11) 4.65(m,2H),S.O5(m,lH) 1060, 850 

IIk 77.37 9.74 2.05(~,3H),2.30(m,4H), 1720,1650, 
(77.43) (9.70) 5.60(m, 5H) 1600,1000, 

I11 78.65 8.25 2.10(~,3H),2.40(m,4H), 3280,2100, 
(78.59) (8.21) 2.65(d,lH),5.80(m, 1715,1650, 

IIm 79.36 8.88 1.80(d,3H),2.10(s,3H), 3280,2100, 
(79.45) (8.83) 2.40(m,4H),2.60(s,lH), 1715,1650, 

IIn 58.31 8.39 1.25(t,3H),2.10(~,3H), 1730,broad 
(58.38) (8.32) 2.55(m,4H),4.10(q,2H) 1150,broad 

110 60.74 8.91 l.lO(d, 3H), 1.25 ( t, 3H 1, 1730 broad 
(60.80) (8.96) 2.10( s ,  3H ),2.70(m, 3H 1, 1150 broad 

4.10( q ,  2H 

(73.51) (10.25) 4.95(m, 3H) 990, 910 

(54.42)( 6.90)(26.68) 5.85(rn,2H) 935 

950, 900 

J=16Hz, 2H) 960, 635 

5.80(m, 1H) 830, 635 

a. Recorded on a Perkin-Elmer R 24 A spectrometer, 

b. Recorded on a Beckman IR 4240 spectrometer, expressed 
expressed in 6 relative to TMS. 

-1 in c m  . 
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BARBOT, MESNARD AND MIGINIAC 

a l r e a d y  b e e n  p r e p a r e d ,  b u t  b y  m u l t i - s t e p s  m e t h o d s .  

EXPERIMENTAL 

Halides I a ,  I b ,  Ie ,  I f ,  I g ,  I n ,  10 e t  I q  are commer- 
c i a l  p r o d u c t s  ; t h e y  were p u r i f i e d  b y  d i s t i l l a t i o n  b e f o r e  
u s e .  Ha l ides  Ic 13,14, I h 1 5 ,  1136917 a n d  I m  16'17 w e r e  o b t a i -  

ned  f r o m  t h e  c o r r e s p o n d i n g  p r i m a r y  a l c o h o l s .  H a l i d e  Id  w a s  

p r e p a r e d l a  f r o m  2,3-dimethyl-l-buten-3-01, h a l i d e  I k  

f r o m  1 , 4 - p e n t a d i e n - 3 - 0 1  a n d  h a l i d e  I p 1 5  f r o m  I -butyn-3-01 .  

Hal ide I i  w a s  p r e p a r e d 2 '  f r o m  2 - b u t y n - 1 , 4 - d i o l .  H a l i d e  I j  
23  was o b t a i n e d  2 1 , 2 2  f r o m  h a l i d e  I i .  H a l i d e  Ir w a s  p r e p a r e d  

by  h a l o g e n  e x c h a n g e  f r o m  c o r r e s p o n d i n g  b r o m i d e  (commercial 
p r o d u c t ) .  

S y n t h e s i s  o f  k e t o n e s  11. G e n e r a l  p r o c e d u r e .  - A m i x t u r e  o f  

0 .275  mole ( 2 7 . 5  g )  of a c e t y l a c e t o n e ,  0 .25  mole o f  a l k y l  

h a l i d e ,  0 . 2 8  mole ( 3 9  g )  of a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  

and  1 5 0  m l  of commercial a n h y d r o u s  e t h a n o l  w a s  r e f l u x e d  

( 7 0 " - 7 5 " )  f o r  18-24 h r s  i n  a 5 0 0  m l  r o u n d - b o t t o m e d  f l a s k  

e q u i p p e d  w i t h  a c o n d e n s e r .  The  e t h a n o l  and  t h e  e t h y l  a ce t a t e  
were removed  by  d i s t i l l a t i o n  and  t h e  r e s i d u e  w a s  s h a k e n  w i t h  

ice water ( 3 0 0  m l )  t o  d i s s o l v e  t h e  s a l t s .  T h e  m i x t u r e  was 
e x t r a c t e d  w i t h  e t h e r  ( 4  x 5 0  m l ) .  T h e  c o m b i n e d  e t h e r e a l  

e x t r a c t s  w e r e  washed  w i t h  a s a t u r a t e d  s o d i u m  c h l o r i d e  s o l u -  

t i o n  ( 2  x 50 m l ) ,  d r i e d  o v e r  a n h y d r o u s  p o t a s s i u m  c a r b o n a t e  

and  f i l t e r e d .  T h e  s o l v e n t  was removed and  t h e  r e s i d u e  was 
d i s t i l l e d  u n d e r  r e d u c e d  p r e s s u r e .  

1 2 , 1 9  
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