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PHASE-TRANSFER CATALYSED SYNTHESIS OF 4-BENZYLOXY-2-BUTANONES 

G. Gui l laumet ,  G. Coudert" and M. Mpassi 

Groupe de pecherche en Chimie HktLrocyclique 
Univers i te  de Nancy I ,  Facul td  des  Sciences 
BP 239, 54506 Vandoeuvre-les-Nancy Cedex 
FRANCE 

I n  connection with o t h e r  s y n t h e t i c  work, w e  were i n t e r e s t -  

t e d  i n  prepar ing  var ious 4-benzyloxy-2-butanones (1) , s u b s t i -  

t u t e d  on t h e  aromatic r i n g .  The only known compound was 

prepared by methods involving l a r g e  excess  of benzyl a lcohol  

and these  methods could not  be extended t o  t h e  syn thes i s  of 

1 

compounds €or  which t h e  r e q u i s i t e  a lcohols  a r e  e i t h e r  expen- 

s i v e  o r  no t  r e a d i l y  ava i l ab le .  W e  now repor t  a genera l  and 

e f f i c i e n t  rou te  t o  synthes ize  compounds 1. from methyl acetoac- 

etate 2. 
n n 

HOCH2CH20H O, lo O, P 0 
II 

CH3-C-CH2C02Me - CH3-C-CH2C02Me CH3-C-CH2CH20H 
TosOH ii) H20 

4 - 3 - 2 - 

0 
n 

H30t 
t CH3-C-CH2CH2-OCH2Ar O\ P s CH3-!-CH2CH2-OCH2Ar 

A r C H Z C l ,  NaOH 

( - ~ - B U ) ~ N  HS04- 
5 (a-9) - 1 (a-9)  - 

a) A r  = C6H5; b)  A r  = 2-MeOC6H4; c) A r  = 3-MeOC6H4 

d)  A r  = 4-MeOC6H4; e )  A r  = 2,3-diMeOC6H3 

f )  A r  = 3,4-diMeOC6H3; g )  A r  = 2-C1C6H4 

The ke to  ester 2 w a s  f i r s t  converted t o  t h e  corresponding 

a lcohol  4 by s tandard  procedure. 2 t 3  The benzyl ch lo r ides  were 

obta ined  q u a n t i t a t i v e l y  from t h e  corresponding a lcohols .  Re-  
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a c t i o n s  of 4 with var ious  benzyl ch lo r ides  w e r e  c a r r i e d  o u t  by 

using l i qu id - l iqu id  phase- t ransfer  c a t a l y s i s 5  t o  y i e l d  e t h e r s  

- 5 i n  good y ie lds .  

mixture of  benzene and aqueous sodium hydroxide, wi th  1.1 equi- 

v a l e n t  of ch lo r ide  d e r i v a t i v e  and 0.1 equiva len t  of t e t r a b u t y l -  

ammonium hydrogen s u l f a t e .  Carefu l  hydro lys i s  of  t h e  acetal 

func t ion  w a s  performed a t  room temperature i n  dioxane-water 

(50/50) i n  the presence of a c a t a l y t i c  amount of o x a l i c  a c i d  

t o  y i e l d  t h e  expected ketones 1 i n  high y i e l d s .  

procedure could be performed without  i s o l a t i o n  and p u r i f i c a -  

t i o n  of t h e  intermediary compounds 2. 

The r e a c t i o n  proceeded a t  40' i n  a 50/50 

A similar  

EXPERIMENTAL SECTION 

1,4-Dioxolanes (?).- Alcohol 4 (1 g ,  7.5 m m ) ,  t h e  appropr i a t e  

benzyl ch lo r ide  (8.25 mm) and tetrabutylammonium hydrogen s u l -  

f a t e  (0.25 g,  0.75 mm) w e r e  d i sso lved  i n  benzene ( 2 0  m l )  and 

a 50% aqueous sodium hydroxide s o l u t i o n  (20  m l )  w a s  then  add- 

ed. 

r i n g  f o r  6 h r s ,  cooled and poured i n t o  w a t e r .  The aqueous 

phase w a s  e x t r a c t e d  wi th  e t h e r  ( 4  x 25 m l ) .  The organic  phas- 

es w e r e  combined, washed wi th  water ,  d r i e d  wi th  magnesium s u l -  

f a t e  and evaporated.  

f i e d  by f l a s h  chromatography ( s i l i ca  g e l  column) before  t h e  

fol lowing h y d r o l y t i c  s t e p  o r  used d i r e c t l y .  The y i e l d s  of  iso- 

l a t e d  products  are based on a lcohol  

5a,  l i q u i d  (88% y i e l d ) ;  I R  nea t :  1060 cm-I (C-0); NMR (CC14) :  

6 1.25 ( s ,  3 H ,  C H 3 ) ,  1.88 (t ,  2 H ,  J = 7.3 Hz, C H 2 ) ,  3.29 (t ,  

2 H ,  J = 7.3 Hz, OCH2) ,  3.77 ( s ,  4 H ,  OCH2CH20),  4 . 4 2  ( s ,  2 H ,  

The r e a c t i o n  mixture w a s  warmed a t  40° wi th  vigorous stir- 

The r e s i d u a l  crude product 5 w a s  pur i -  

4. 
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C H 2 A r ) ,  7 .24  ( s ,  5 H I  A r H ) .  

Anal. Calcd. fo r  C13H1803: C ,  70.27;  H I  8 .11.  

Found: C ,  70.10;  H I  8 .18.  

- 5 b ,  l i q u i d  (84% y i e l d )  ; I R  ( n e a t )  : 1060 (C-0) ; NMR ( C C 1 4 )  : 

6 1 .26  ( S ,  3 H I  CH3) , 1 . 9 2  ( t ,  2 H I  J = 7.4 Hz, CH2) I 3.45- 

3 .84 ( m ,  9 H I  OCH2,  OCH3 and OCH2CH20) , 4.51  ( s ,  2 H I  C H 2 A r ) ,  

6 .60-7.55 (m, 4 H I  A r H ) .  

Ana l .  Calcd. fo r  C H 0 C ,  66 .67;  H I  7 .93.  

Found: C ,  66 .82 ;  H I  8 .02.  
1 4  20 4: 

- 5 c ,  l i q u i d  ( 8 4 %  y i e l d )  ; I R  ( n e a t )  : 1050 c m - l  ((2-0) ; NMR ( C C 1 4 )  : 

6 1 . 2 6  (s, 3 H I  CH3), 1 .87  (t, 2 H I  J = 7 - 2  H Z ,  CH2), 3 - 4 4  ( t ,  

2 H I  J = 7.2  Hz, C H 2 0 ) ,  3 .69  and  3 .75  ( 2  s ,  7 H I  OCH3 a n d  OCH2- 

CH20)  , 4.34 ( s ,  2 H I  CH2Ar)  , 6.55-7.25 (m,  4 H I  A r H ) .  

Anal .  Calcd. f o r  C14H2004: C ,  66 .67;  H I  7 . 9 3  

Found: C ,  66 .51;  H I  7.84. 

- 5d ,  l i q u i d  ( 7 8 %  y i e l d )  ; I R  ( n e a t )  : 

6 1 . 2 5  ( s ,  3 H I  C H 3 ) ,  1 .88  (t, 2 H I  J = 6.9 Hz, CH2) , 3 .48  ( t ,  

2 H I  J = 6 .9  Hz, C H Z O ) ,  3.70 a n d  3.79 ( 2  s ,  7 H I  OCH3 a n d  OCH2- 

C H 2 0 ) ,  4.34 ( s ,  2 H I  CH2Ar)  , 6 .78  ( d ,  2 H I  J = 8.6 Hz, A r H )  , 
7.20 (d ,  2 H I  J = 8.6 Hz, A r H ) .  

Ana l .  Calcd. € o r  C14H2004: C ,  66 .67 ;  H I  7 .93 .  

Found: C ,  66 .83;  H I  7.97. 

1055  c m - l  (C-0)  ; NMR ( C C 1 4 )  : 

- 5e, l i q u i d  (80% y i e l d )  ; I R  ( n e a t )  : 1065  c m - l  (C-0)  ; NMR (CCl , )  : 

6 1 .26  (s, 3 H I  CH3) I 1 . 8 8  (t, 2 H I  J = 7 . 3  H Z ,  CH2)i  3 - 5 0  (ti  

2 H I  J = 7 . 3  Hz, C H 2 0 ) ,  3 .73  a n d  3 .77  ( 2  s ,  1 0  H I  OCH3 a n d  

OCH2CH20) I 4.42 ( S ,  2 H I  CH2Ar)  1 6-60-7 .05  ( m ,  3 H I  A r H )  - 
Anal .  Calcd. f o r  C15H2205: C ,  63.82;  H I  7 .80.  

Found: C ,  63 .74;  H I  7.77. 
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- 5 f ,  l i q u i d  (77% y i e l d )  ; I R  (neat)  : 1055 an-' ((2-0) : NMR (CC14)  : 

6 1.26 ( s ,  3 H ,  C H 3 ) ,  1.87 (t ,  2 H ,  J = 7.0 Hz, CH2), 3 - 4 5  ( t ,  

2 H ,  J = 7.0 Hz, OCH2) ,  3.6-3.9 (m,  10 H ,  OCH3 and OCH2CH20), 

4.31 ( s ,  2 H ,  C H 2 A r ) ,  6.6-6.8 ( m ,  3 H ,  A r H ) .  

A n a l .  Calcd. for  C15H2205: C ,  63.82; H ,  7.80. 

Found: C ,  64.02; H ,  7.91. 

3, l i q u i d  (85% y i e l d )  ; I R  ( n e a t )  : 1050 c m - l  (C-0) ; NMR (CC14)  : 

6 1.29 ( s ,  3 H ,  C H 3 ) ,  1.94 (t, 2 H ,  J = 7.2 H Z r  CH2)' 3 - 6 0  (t ,  

2 H ,  J = 7.2 Hz, C H 2 0 ) ,  3.80 ( s ,  4 H ,  OCH2CH20),  4 .51 (s ,  2 H ,  

C H 2 A r ) ,  7.05-7.70 (m,  4 H ,  A r H ) .  

Anal. Calcd. for  C13H17C103: C ,  60.82; H ,  6.63; C 1 ,  13.84. 

Found: C,  60.65; H ,  6.80; C 1 ,  14.03. 

4-Benzyloxy-2-butanones (L).- The crude acetal 2 w a s  dissolved 

i n  a m i x t u r e  of dioxane (10 m l )  and w a t e r  (10 m l )  w i t h  a f e w  

m i l l i g r a m s  of o x a l i c  acid,  and  s t i r red a t  room t e m p e r a t u r e  un- 

til t h e  reaction w a s  shown t o  be complete by t lc.  The s o l u t i o n  

w a s  e x t r a c t e d  w i t h  e t h e r  ( 4  x 25 m l )  and t h e  combined e x t r a c t s  

w e r e  washed w i t h  saturated sodium hydrogen carbonate (1 x 25 

ml ) ,  dried over magnesium s u l f a t e ,  f i l tered and e v a p o r a t e d  

vacuo. 

ge l  column and t h e  column w a s  e lu ted  w i t h  e t h e r / p e t r o l e u m  e t h -  

er (bp  45-65O). The y i e l d s  of isolated p r o d u c t s  are based on 

The res idua l  crude k e t o n e  1 w a s  a p p l i e d  t o  a s i l i ca  

a l c o h o l  4. 

- l a ,  l i q u i d  (85% y i e l d ) ;  I R  ( n e a t ) :  

6 1.98 ( s ,  3 H ,  C H 3 ) ,  2.52 (t ,  2 H ,  J = 6.8 Hz, C H 2 ) ,  3.60 ( t ,  

2 H ,  J = 6.8 H z ,  C H 2 0 ) ,  4.34 ( s ,  2 H ,  C H 2 A r ) ,  7.24 ( s ,  5 H ,  

A r H )  . 
- l b ,  l i q u i d  (79% y i e l d )  ; I R  (nea t )  : 

- 
1715 cm-' (C=O);  NMR ( C C 1 4 ) :  

1710 cm-' (C=O) ; NMR (CC14)  : 
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6 2 . 0 1  ( s ,  3 H ,  CH3), 2 . 5 1  ( t ,  2 H ,  J = 6 .5  Hz, C H 2 ) t  3 - 6 2  (t, 

2 H ,  J = 6 .5  Hz, C H 2 0 ) ,  3.70 ( s ,  3 H ,  O C H 3 ) ,  4 - 4 3  ( s ,  2 H ,  CH2- 

A r ) ,  6.60-7.40 ( m ,  4 H ,  A r H ) .  

Anal .  Calcd. f o r  C12H1603: C ,  69 .23;  H ,  7.69. 

Found: C ,  69 .36 ;  H ,  7 .78.  

- l c ,  l i q u i d  ( 8 1 %  y i e l d )  ; I R  ( nea t )  : 1715  c m - l  (C=O) ; NMR ( C C 1 4 )  ; 

6 2.0 (s, 3 H ,  C H 3 ) ,  2 . 5 1  (t, 2 H ,  J = 6 - 4  Hz, CH2)t 3 .58  (t, 

2 H ,  J = 6.4 Hz, C H 2 0 ) ,  3 .68 (s, 3 H ,  O C H 3 ) ,  4 - 3 6  ( s ,  2 H ,  CH2- 

A r )  , 6.65-7.40 ( m ,  4 H ,  A r H ) .  

Anal .  Calcd. f o r  C12H1603: C ,  69 .23;  H ,  7 .69.  

Found: C ,  69.41;  H ,  7.53. 

- Id ,  

6 1 . 9 7  ( s ,  3 H ,  C H 3 ) ,  2 . 5 1  (t ,  2 H ,  J = 6.4 Hz, C H 2 ) ,  3 .57  (t, 

2 H ,  J = 6.4 Hz,  C H 2 0 ) ,  3 .64 ( s ,  3 H ,  O C H 3 ) ,  4.33 ( S ,  2 H ,  CH2- 

A r ) ,  6 .76 (d ,  2 H ,  J = 8.8  H z ) ,  7 .17 ( d ,  2 H ,  J = 8.8  Hz, A r H ) .  

Anal.  Calcd. for  C12H1603: C ,  69.23;  H ,  7.69. 

Found: C ,  69.05; H ,  7 .52.  

l i q u i d  ( 7 3 %  y i e l d )  ; I R  ( n e a t )  : 1715  c m - l  (C=O) ; NMR ( C C 1 4 )  : 

- l e ,  

6 2 .03  ( s ,  3 H ,  C H 3 ) ,  2.52 (t ,  2 H ,  J = 6 . 5  Hz, C H 2 ) ,  3 .62 ( t ,  2 

H ,  J = 6.5 Hz, C H 2 0 ) ,  3 .73  a n d  3 .75  ( 2  s ,  6 H ,  OCH3) , 4 . 4 1  ( s ,  

2 H ,  C H 2 A r ) ,  6 .60-7.10 (m, 3 H ,  A r H ) .  

Anal .  Calcd. fo r  C13H1804: C ,  65 .55;  H ,  7 .56.  

Found: C ,  65 .71;  H ,  7.44. 

l i q u i d  ( 7 5 %  y i e l d ) ;  I R  ( n e a t ) :  1710 c m - l  ( C = O ) ;  NMR ( C C 1 4 ) :  

- If, l i q u i d  ( 7 1 %  y i e l d )  ; I R  ( n e a t )  : 1705  c m - l  (C=O) ; NMR ( C C 1 4 )  : 

6 2.02 (s, 3 H ,  CH3),  2.52 ( t ,  2 H ,  J = 6 .3  H Z ,  C H 2 ) ,  3 - 5 6  ( t ,  

2 H ,  J = 6 . 3  Hz, C H 2 0 ) ,  3.70 and  3.74 ( 2  s ,  6 H ,  OCH3) , 6.65-  

6 .90 ( m ,  3 H ,  A r H ) .  

Anal .  Calcd. f o r  C13H1804: C ,  65 .55;  H ,  7 .56.  
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Found: C. 65.39; H I  7.47. 

9: 
6 2.07 ( s ,  3 H ,  C H 3 ) ,  2.59 (t, 2 H I  J = 6.3 Hz, C H 2 ) ,  3.70 (t ,  

2 H ,  J = 6.3 Hz, C H 2 0 ) ,  4.51 (S, 2 H I  CI12Ar) ,  7.05-7.65 ( m ,  4 

H ,  A r H )  . 
Anal. Calcd. fo r  C11H13C102: C ,  62.12; HI 6.12; C 1 ,  16.70. 

Found: C ,  61.97; H ,  6.03; C 1 ,  16.86. 

l i q u i d  (81% y i e l d )  ; I R  ( n e a t )  : 1715 c m - I  (C=O) ; NMR (CCl , )  : 
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