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DIPHENACYL ETHER 

R. J. Mayfield and Peter Yates 
Department of Chemistry 
Univers i ty  of Toronto 

Toronto 5, Ontar io ,  Canada 

I1 I11 

C6H5COcH 20CH 2COC 6H 

I 

There has been a s i n g l e  previous reference’ t o  t h e  pre- 

p a r a t i o n  of diphenacyl e t h e r  (I). Reaction of  phenacyl hro- 

mide with s i l v e r  oxide i n  b o i l i n g  to luene  w a s  repor ted  t o  g ive  

a product,  m.p. 117-11B0, ass igned s t r u c t u r e  I.  However, on 

r e p e t i t i o n  of t h i s  procedure w e  obtained a product,  m.p. 118- 

1 1 9 O ,  t h a t  w a s  shown t o  be phenacyl benzoate ( I V )  by 

direct comparison with an a u t h e n t i c  sample. * 

C6H5COCH20COC6H5 
I V  

We have prepared diphenacyl  e t h e r  (I) by r e a c t i o n  of u- 

diazoacetophenone (11) with t h e  e thylene  k e t a l  of phenacyl 

a lcohol  (111) , 4  i n  t h e  presence of boron t r i f l u o r i d e  e t h e r a t e ,  

followed by aqueous a c i d  hydro lys is .  The product ,  m.p. 70- 
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71', is  a s s i g n e d  s t r u c t u r e  I on t h e  b a s i s  o f  i t s  elemental 

composi t ion  and p.m.r. spec t rum (see Exper imen ta l ) .  Its i.r. 

spec t rum,  Xmax4 5.85, 5.89 ( s h )  p, i n d i c a t e s  t h a t  i n  s o l u t i o n  

i n  carbon t e t r a c h l o r i d e  it e x i s t s  predominant ly  i n  a conforma- 

t i o n  i n  which d i p o l e - d i p o l e  i n t e r a c t i o n s  raise t h e  c a r b o n y l  

s t r e t c h i n g  f requency  re la t ive t o  t h a t  of acetophenone (Amax 

5.91 p )  .5 

no molecular i o n  peak,  b u t  i n c l u d e s  a weak peak co r re spond ing  

t o  tM-C6H5COl ; t h e  base  peak cor responds  t o  C6H5C0 . 

cc1 

CC14 

I t s  mass spec t rum (70 e V ;  d i r ec t  i n s e r t i o n )  shows 

+ + 

EXPERIMENTAL 

React ion  of Phenacyl  B r o m i d e  w i t h  S i l v e r  Oxide. Phenacyl  bro- 

mide ( 2 . 0 0  g )  and s i l ve r  ox ide  (3.05 g) were added t o  t o l u e n e  

(30 m l ) ,  and t h e  mixture  was b o i l e d  under  r e f l u x  f o r  2 4  h .  

The r e a c t i o n  mixture  w a s  f i l t e r e d ,  and t h e  f i l t r a t e  was 

s t r i p p e d  of  s o l v e n t  under  reduced  p r e s s u r e  t o  g i v e  a p a l e  y e l -  

l o w  o i l ,  which s lowly  c r y s t a l l i z e d .  The p roduc t  w a s  p u r i f i e d  

by chromatography on s i l i c a  g e l ;  e l u t i o n  w i t h  15-208 e t h e r -  

pe t ro leum e t h e r  gave phenacyl  benzoa te  ( I V )  as p a l e  ye l low 

p r i sms ,  m.p. 118-119'; xmax4 5 .77,  5.85 u ;  6CDC13 5.58 ( s 8  

2 H), 7.3-7.7 ( m ,  6 H ) ,  7.9-8.3 ( m ,  4 H ) ;  m / e  240 (0.3), 118 

( 1 4 ) ,  105 ( l o o ) ,  77 ( 3 6 ) .  The m.p. w a s  n o t  dep res sed  on ad- 

mix tu re  w i t h  an a u t h e n t i c  sample of I V , 2  m.p. 118-119' (lit. 

m.p. 118-120'); t h e  i .r.  and p.m.r. s p e c t r a  o f  t h e  t w o  sam- 

p l e s  were i d e n t i c a l .  N o  s i g n i f i c a n t  amounts o f  o t h e r  pro-  

d u c t s  cou ld  be d e t e c t e d  i n  t h e  chromatography f r a c t i o n s .  

Phenacyl  Alcohol  E thy lene  Ketal  (111). A s o l u t i o n  of phenacyl  

a l c o h o l  ( 2 . 4 0  g ) ,  e t h y l e n e  g l y c o l  ( 2 . 4 0  g)  and p-toluenesul- 

f o n i c  a c i d  (0 .05  g) i n  benzene ( 2 0 0  m l )  w a s  boiled under 

r e f l u x  f o r  2.5 h ;  water w a s  removed by means o f  a Dean-Stark 
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DIPHENACYL ETHER 

t r a p .  The s o l u t i o n  w a s  cooled, washed w i t h  d i l u t e  aqueous 

sodium carbonate ,  d r i e d  over anhydrous sodium s u l f a t e ,  and 

s t r i p p e d  of so lvent  under reduced pressure.  The c r y s t a l l i n e  

res idue  was r e c r y s t a l l i z e d  from cyclohexane t o  g ive  I11 ( 2 . 0 0  

g ,  63%) as c o l o r l e s s  needles ,  m.p. 102-103'; A:ti4 2 . 8 8 ,  2 . 9 5  

(sh)p;GCDC13 2 . 3 2  ( b r  s, 1 HI, 3 . 7 5  ( s ,  2 H), 3.90 (m, 2 HI, 

4 . 1 2  (m, 2 HI, 7 . 3 - 7 . 6  (m, 5 H I .  

w. Calcd. for C10H1203: C ,  6 6 . 6 5 ;  H I  6 . 7 1 .  Found: 

C, 6 6 . 8 8 ;  H ,  6 . 6 6 .  

Diphenacyl E t h e r  ( I ) .  Freshly prepared boron t r i f l u o r i d e  

etherate (0.20 ml) was added t o  a st irred s o l u t i o n  of I11 

( 1 . 8 5  g)  i n  anhydrous benzene ( 2 0  ml). S o l i d  a-diazoacetophe- 

none (11) ( 0 . 9 0  g)  was added t o  t h e  s t i r r e d  s o l u t i o n  i n  small  

p o r t i o n s ,  t h e  evolu t ion  of n i t rogen  being allowed t o  subside 

between addi t ions .  A f t e r  a d d i t i o n  was complete and no f u r t h e r  

n i t rogen  was evolved, t h e  s o l u t i o n  was s t r i p p e d  of so lvent  

under reduced pressure.  The o i l y  res idue  was dissolved i n  80% 

aqueous dioxane (50  ml) conta in ing  E-toluenesulfonic  a c i d  

( 0 . 3 0  g ) ,  and the  s o l u t i o n  was boi led  under r e f l u x  for 6 h.  

The mixture w a s  poured i n t o  excess  d i l u t e  aqueous sodium b i -  

carbonate ,  and t h e  r e s u l t i n g  aqueous s o l u t i o n  w a s  e x t r a c t e d  

w i t h  ether. The ethereal e x t r a c t  w a s  washed s e v e r a l  t i m e s  

w i t h  water, d r ied  over anhydrous magnesium s u l f a t e ,  and 

s t r i p p e d  of so lvent  under reduced pressure  t o  g ive  a p a l e  ye l -  

low o i l ,  which slowly c r y s t a l l i z e d .  Severa l  r e c r y s t a l l i z a -  

t i o n s  from cyclohexane y ie lded  I a s  long c o l o r l e s s  needles  

( 0 . 7 0  g,  45% based on a-diazoacetophenone), m.p .  70-71'; 

'ma, "'4 5 . 8 5 ,  5 . 8 9  ( sh )  p; gCDC13 4 . 9 7  ( 5 ,  4 H), 7 . 3 - 7 . 7  (m, 
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R. J. MAYFIELD A N D  P .  YATES 

6 H), 7.85-8.1 ( m ,  4 H ) ;  m / e  1 4 9  (3 .51 ,  136 ( 6 1 ,  1 2 2  (8.51, 

105 (loo), 77 ( 9 8 ) ,  51 ( 2 4 ) .  

Anal. Calcd. f o r  C16H1403: C ,  75.57; H ,  5.55. Found: - 
C ,  75.49; H ,  5.77. 

W e  thank  t h e  Nat ional  Research Counci l  o f  Canada f o r  

s u p p o r t  of t h i s  r e s e a r c h .  
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