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ORGANIC PREPARATIONS AND PROCEDURES 1(2), 127-129 (1969) 

4-HYDRoXYCYCLoHEXANONE 

D. Edward Emmert and Daniel Lednicer 
Research Laboratories 

The Upjohn Company, Kalamazoo, Michigan 49001 

The dual funct ional i ty  of 4-hydmxycyclohexanone makes t h i s  compound 

an a t t r a c t i v e  s t a r t i n g  point f o r  the elaboration of more complex molecules. 

The preparation of that compound s t a r t i n g  from cyclohexanediol by the 

scheme below has been reported. (1) 
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Our i n i t i a l  attempts t o  carry out t h i s  procedure gave very e r r a t i c  

results. We wish t o  report  a set of modified experimental conditions which 

i n  our hands have proved very reproducible. 

t h i s  work w a s  a commercial mixture of cis and trans cyclohexanediol whereas 

i n  the  o r ig ina l  report  t he  trans compound w a s  employed. 

acetylat ion mixture with water followed by cooling leads t o  p rec ip i t a t ion  of 

only the  t r ans  diacetate;  t h i s  material w a s  used f o r  the subsequent s tep.  

Our y i e ld  f o r  the acetylat ion i s  thus only half  of that obtained from t r ans  

d io l .  Largely f o r  that reason the ove ra l l  y i e ld  (16.5%) is  lower than t h a t  

The s t a r t i n g  material used i n  

E l u t i o n  of the 

( 2 )  

reported previously (50%); the  f ina l  product w a s  found by GLC t o  be 96% pure. ( 3 )  
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D. E.  EMMERT AND D. L E D N I C E R  

( ] + I  Experimental 

1,4-Diacetoxycyclohexane A mixture of 50.0 g. (0.43 mole) of 1 , 4 -  

dihydroxycyclohexane"" and 17j m l .  of a c e t i c  anhydride w a s  heated under 

r e f l u x  f o r  1 . 5  hrs. and then allowed t o  cool t o  j0". The mixture w a s  poured 

i n t o  1 1. of water a t  50" and allowed t o  s tand  a t  room temperature over- 

n igh t .  The p r e c i p i t a t e d  c r y s t a l s  were r e c r y s t a l l i z e d  from aqueous e thanol  

t o  a f f o r d  37.4 g. (46%) of d i a c e t a t e  m.p. 98-101" (lit.") 102-103"). 

4-Acetoxycyclohexanol To a s t i r r e d  so lu t ion  of t h e  d i a c e t a t e  (67.5 g . ,  

0.337 mole) i n  275 m l .  of e thanol  and 175 m l .  of water a t  47' t h e r e  w a s  

added over 7 min. 17.6 g. of potassium hydroxide i n  35 m l .  each of water 

and e thanol .  

an  a d d i t i o n a l  15 min. s t i r r i n g  t h e  volume of t h e  mixture w a s  reduced on a 

r o t a r y  evaporator u n t i l  c r y s t a l s  j u s t  came out .  This mixture w a s  then  

cooled t o  room temperature and t h e  s o l i d  (recovered d i a c e t a t e )  co l l ec t ed  on 

a f i l t e r .  The f i l t r a t e  w a s  ex t r ac t ed  wi th  seve ra l  por t ions  of chloroform. 

These e x t r a c t s  were taken t o  dryness sepa ra t e ly  and those  which melted 

below 72' combined. ( 6 )  

petroleum e t h e r  t o  a f f o r d  27.2 g. (51%) of monoacetate, m.p. 67-71. j" 

(lit.'1) 68-72"). 

An i c e  ba th  w a s  used t o  hold t h e  temperature a t  49". Following 

This last  ma te r i a l  w a s  r e c r y s t a l l i z e d  from e t h e r :  

4-Acetoxycyclohexanone Jones reagent(-()  (56.0 m l .  ) w a s  added 

cooled so lu t ion  of 35.0 g. (0.221 mole) of t h e  monoacetate i n  

acetone over 7 min. Following an  add i t iona l  j mins. s t i r r i n g  

t o  an i c e  

7 2 j  m l .  of 

t he  bulk  

of t h e  acetone w a s  removed i n  vacuum. The res idue  w a s  taken up i n  water 

and e t h e r .  The organic l a y e r  w a s  washed once each with water and b r ine  

and taken t o  dryness. The r e s i d u a l  o i l  w a s  d i s t i l l e d  t o  a f fo rd  31.9 g. 

(92.5%) of acetoxyketone, b .p .  71-73" a t  0 .4  mm. (lit.") 110' at 8 m m . ) .  
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4- HYDROXYCYCLQHEXANONE 

4-Hydroxycyclohexanone 

ketone and 18.1 g. of sodium bicarbonate i n  1-70 m l .  of methanol w a s  s t i r r e d  

a t  reflux overnight. The solvent w a s  removed i n  vacuum and the residue 

suspended i n  ether.  

w i t h  e ther .  The f i l t r a t e s  and washes were combined and taken t o  dryness. 

The residual  o i l  was d i s t i l l e d  at  0.20 mm. t o  afford 21.2 g (78$) of 

hydroxycyclohexanone, b.p. 71-76" (lit.") 83-85" a t  0.6 m m . ) .  

A mixture of 34.0 g. (0.218 mole) of the acetoxy 

The s o l i d  w a s  col lected on a f i l t e r  and washed well 
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Further extract ion affords samples contaminated with the d io l .  

A solut ion of 26.73 g.of chromium t r iox ide  and 23 m l .  of concd. su l fu r i c  
acid di luted t o  100 m l .  with water. 
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