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SYNTHETIC CO~UNICATIONS, 21(17), 1783-1788 (1991) 

SYNTHESfS OF 2-HYDROXY-3-PfETHYL-2-CYCLO-PEHTEHONE. 
CORYl.ONE. FROM 2-KETOGLUTARIC hCXD 

Maria L u c i l i a  do5 Santos and Gouvan C. d r  MagalhSes * 
Departamento de Quimica - Universidade de B r a s i l i a  

78.910 - B r a s i l i a ,  DF - B r a s i l  

ABSTRACT: Treatrent or 2-krtoglutaric IC  id  rith diazmrthane gaw 24mrtoxycarbo- 
nyl)-oxiraneprwanoic acid le thy l  mtw (2) r ich lead to 2-hydr~-~iethuI-glutuic 
acid dimethyl ester (3) by catalytic hydrogrnatiun, rich ma5 further proci?ssKd to the 
title co~pounP. 

2 - H y d r o x y - 3 - m e t h y l - ~ ~ - c y c l o ~ ~ n t ~ n o n e ~ l ~ ,  

corylone. i s  a commercially important perfumery and 

f l a v o u r i n g  ma te r ia l .  I n  1963, t h i s  compound was iden- 

t i f i e d ,  along w i t h  some o ther  c y c l i c  1,2-diketoncs, as 

a component o f  t h e  roas ted  c o f f e e  aroma complex'. I n  

l a r g e  p a r t  tiecause o f  t h e  importance confer red  on i t 

by i t s  o rgano lep t ic  p roper t i es ,  ti) has been t h e  t a r -  

get o f  much syn the t i c  a c t i v i t y P .  We now wish t o  de5- 

c r  i b e  a simp,le syn thes i s  o f  ti> s t a r t  in9 from 2-keto- 

g l u t a r i c  acid, 

* To whom correspondence should be addressed. 
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1784 DOS SMlToS AND DE HAGALHAES 

Treatment o f  2 -ke tag lu ta r  i c  a c i d  w i t h  

diazomsthane a t  0 - IRI'C: gave 2-(methoxycarbonyl)- 

oxiranepropanoic a c i d  methyl es te r  ( 2 )  i n  93% y ie ld" .  

Th is  adduct underwent a c a t a l y t i c  hydrogenation a t  YO 

p 5 i  t o  g i v e  g l u t a r  i c  a c i d  2-hydroxy-2-methyl d imethy l  

es te r  ( 3 )  i n  99% y ie ld4 .  

&OH 

0 

Our i n i t i a l  i n t e n t  was c y c l i s e  t h e  d i F S t P r  

(3 )  by a c y l o i n  reac t i on "  t o  g i v e  t h e  t r i - ( t r i m e t h y l -  

s i l y 1 ) e t h a r .  Therefore. i t  was found neceseary t o  Pro- 

t e c t  t h e  hydroxy l  be fo re  a c y l o i n  condensation, w i t h  

tr imethy le i  191 ch la r  ideb, t h e  p ro tec ted  intermediate, 

t z ) .  was formed i n  almost q u a n t i t a t i v e  y i e l d .  

To our s u r p r i s e r  i n  t h e  next step. t h e  

d i e s t e r  (3) was d i r e c t l y  c y c l  i s e d .  t o  2-hydroxy-3- 

meth~l -2-cyclopantanone(L)  pure i n  73% y i e l d .  
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SYNTHESIS OF CORYLONE 1785 

This method const itutas a highly eff icient 

synthesis of corylone in 59% yield from 2-ketoglutaric 

acid a very inexpensive starting material. 

2-Ketaglutaric acid (3,cP 9 ,  0,02 mol) was 

dissolved in 5 mL o f  methanol and 25 mL of ether and 

cooled in ice-bath. A solution o f  diaromnthane (0.07 

mol) in ether (preparated immadiatlr prior to use from 

Diazald)’, was added dropwise over 1 h. After Gtirring 

overnight, the solvent was evaporated and the residue 

distilled to give (2)  (3.5 9 ,  93% srield; b.p. 115- 

120°C / 2 , 7  m m  Hg). 

I.R. 3005, 2940, 1745, 1440, 1370, 1200. 1020 c m  -*. 
*H NMR (CDCl;lr)S 3,76 (3H, 0 ) .  3,67 (3H. s), 3,86 ( I H ,  

d), 2,82 ( I H ,  d), 2.00-2,55 (4H. m ) .  

2-(MethoxY carbonyl)-oxirane propanoic acid methul 

ester (2)  (3.0 9 ,  0,16 mol) was dissolved in 150 mL o f  

ethanol in a 500 mL hydrogenat ion flasik , and palla- 
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1786 WS SANTOS AND DE MAGALHAES 

dium-charcoal a c t i v a t e d  c a t a l y s t  (Pd. 10%, 0.45 g )  was 

adcled'. The 'react ion  m i x t u r e  1*;r.s mainta ined a t  90 psi 

f o r  about 15 hra. A f t e r  t h e  removal o f  t h e  c a t a l y s t ,  

t h e  so lvent  was evaporated and t h e  res idue  d i s t i l l e d  

t o  o b t a i n  <a)  as a c l e a r  l i q u i d  ( 2 , Y  g, 95% y i e l d :  bp 

85-9BmC/i,5 mm Ha). 

I .R.  ( f i l m )  3510, 2970, 1750, 1449, 1270. 1210, 1120 

cin"-* . 

%-Hydroxy-2-methyl-glutaric a c i d  climethgl es te r  (3) 

(2,0 g ,  0,01 m o l l  i n  p y r i d i n e  (ZmL) was t r e a t e d  w i t h  

hexampthy ld is i lazanc 11,6 g ,  0,01 m o l l ,  f o l l owed  by 

c h l o r o t r i m e t h y l s i l a n e  (0,54 g r  0.005 m c r l ) .  A f t e r  24 

h r s  a t  2 0 T ,  t h e  m ix tu re  was f i l t e r e d  thrcrught c e l i t e ,  

and the  f i l t r a t e  was washed w i t h  aqueous NaHCU,, ex- 

t r a c t  r d  w i t h ether ,  dr  i ed w i t h MgSQ4 and evaporated. 

The res idue  was d i e t  i l l e d  under vacuum t o  r i v e  (3) 

(2,s g ,  Y 0 . 7 X  y i e l d ;  b.P. 82-5-C, 3 mm Hg). 

I.!?. 2960, 1750, 1435, 1250, 1040, 840 cm-". 

'H NMR I C D C l j l 6  3,75 (3Hw 5 ) s  3,57 (3Hp $i), 2,6-1,9 

(4H. m), 1.45 (3H,sl 6,12 (9H, s)* 
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SYNTHESIS OF CORYLONE 1787 

To a 250 mL, three-necked f l a s k  con ta in ing  a egg-shape 

s t i r r i n g  bar, equipped w i t h  a r e f l u x  condenser and a 

dropping funne l  (mainta ined under oxygen-free n i t r o -  

gen), was added t ~ l i i e n e  (100 mi.) iand sr.)diiim (0.35 g, 

15 mmol). The to luene war, brought t o  r e f l u x  on a o i l -  

ba th  (120°C) and t h e  m ix tu re  s t i r r e d  u n t i l  a f i n e  d i s -  

pe rs ion  o f  sodium had been produced. 2-Methyl es te r  

( 5 )  (1  g, 3,8 mmol) and c h l o r n t r i m e t h y l s i l a n e  (0.4 g. 

3,8 mmol) ( d i s t i l l e d  f rom ca lc ium hydr ide ,  under n i -  

t rogen. immediately p r i o r  t o  use) i n  d ry  to luene (20  

mL) was added dropwise over 40 minutes. A dark p u r p l e  

p r e c i p i t a t e  appeared w i t h i n  a few minutes a f t e r  t h e  

e s t e r  be ing added. A f t e r  heat ing and st irr ing f o r  

f u r t h e r  2 h rs ,  t h e  conten ts  o f  t h e  f l a s k  were cooled 

and f i l t e r r d .  under n i t rogen ,  thrcrught a s i n t e r e d  

funne l .  The p r e c i p i t a t e d  was washed w i t h  d ry  to luene, 

then i t was d i s r o l v e d  i n  ethanol .  E t h y l  ace ta te  was 

added and t h e  m ix tu re  was washed w i t h  water. The orga- 

n i c  phase was evaporated under reduced pressure t o  

g i v e  340 mg o f  a s o l i d .  The s o l i d  wa5 r e c r y s t a l l i z e d  

i n  water t o  g i v e  2-h~drox~-3-methyl-2-cyclo~entenone 

(A), (312 mg, 73% y i e l d ;  MP 103-104°C). 

J - R .  3300, 1705, i65Q cm-I. 
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