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A VERY M I L D  AND EFFICIENT PBEPARATION OF 6-VALEROLACTONE 

Submitted b y  Andrd Loupy* and Fa rch id  Vaziri-Zand 
(02/21/84) 

L a b o r a t o i r e  des  Reac t ions  S L l e c t i v e s  sur Suppor ts  
CNRS-ERA 316 
Univers i t k  Pa r  is-Sud 
B P t .  410, 91405 Orsay, C$dex, FRANCE 

We d e s c r i b e  h e r e i n  a v e r y  simple and e f f i c i e n t  procedure  f o r  p repa r ing  

t b v a l e r o l a c t o n e  under s o l i d - l i q u i d  phase t r a n s f e r  c a t a l y s i s  c o n d i t i o n s  

wi thout  any s o l v e n t ,  a method which has been improved f o r  many 

a l k y l a t i o n s . '  Our exper iments  involve  t h e  use  of A l iqua t  3362 t o  a l low the  

i n t r a m o l e c u l a r  a l k y l a t i o n  of t h e  ca rboxy la t e  an ion  of 5-bromovaleric a c i d  

formed i n  s i t u  by  a d d i t i o n  of a base .  

Br(CH2I4CO2H - Br(CH ) C02- M+ - 2 4  

3 - 2 - 1 - 
The main r e s u l t s  a r e  g iven  i n  t h e  Table .  A q u a n t i t a t i v e  y i e l d  of 3 i s  

ob ta ined  when t h e  c y c l i z a t i o n  of 4 i s  performed i n  t h e  presence  o f  one 

e q u i v a l e n t  po tass ium ca rbona te  and 2% Al iqua t  336 under v e r y  mild 

c o n d i t i o n s  ( 2  h r s  a t  40') wi thout  any s o l v e n t .  This y i e l d  and t h e s e  

c o n d i t i o n s  compare v e r y  f avourab ly  wi th  those  of c l a s s i c a l  homogeneous 

c y c l i z a t i o n s  c a r r i e d  o u t  under h igh  d i l u t i o n  c o n d i t i o n  w i t h  cesium s a l t s  i n  

4 DMF3 ( y i e l d  70%) o r  from 2 -pyr id ine th io l  e s t e r  i n  benzene a t  r e f l o x .  

Among t h e  bases  t e s t e d ,  po tass ium ca rbona te  proves  t o  be t h e  b e s t  a s  i t  i s  

t h e  l e s s  b a s i c  one; more b a s i c  s p e c i e s  such  a s  potass ium t - b u t y l a t e  promote 

r i n g  opening of t h e  l a c t o n e  and t h e  y i e l d s  dec rease  w i t h  inc reased  r e a c t i o n  

t ime. t h a t  d e s c r i b e d  b y  Kimura and Regen,' which Th i s  method complements 

r e q u i r e s  t h e  preformed potass ium s a l t  of t h e  w-bromoacid fo l lowed by  
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c y c l i z a t i o n  in to luene  a t  90' i n  t h e  presence of c a t a l y t i c  amounts of 

tetraalkylammoninm s a l t s .  Th i s  h i g h  d i l u t i o n  s o l i d - l i q u i d  phase- 

t r a n s f e r  c a t a l y s i s  i s  ve ry  e f f i c i e n t  f o r  t h e  s y n t h e s i s  of l a c t o n e s  wi th  

r i n g  s i z e  2 7 b u t  r a t h e r  u n s u i t a b l e  f o r  sma l l e r  r i n g s .  I n  our  hands,  t h e  

Kinmra and Begen procedure a f fo rded  only a 27% y i e l d  of pure l a c t o n e  2; 
however, t h e i r  procedure i s  s u p e r i o r  t o  ou r s  f o r  7-member l ac tone  s y n t h e s i s  

a s  a 92% y i e l d  was obta ined  a g a i n s t  only a 3(n y i e l d  by our  method. 

TABLE. C y c l i z a t i o n  of 5-Bromovaleric Acid (1) 

Time Temp I s o l a t e d  Yield of 2 (%) 

( h r s )  (OC) No Al iqua t  2% Al iqua t  
Base 

NaOMe 2 60 29 35  

2 85 44 57 

2 20 32 46 

KOBu-t 5 20 21 25 

2 40 1 3  32 

2 20 50 55 

98 2 40 81 

2 60 10 36 

K2c03 

- 

EXPEBIINENTAL SECTION 

To 25 mmol. of 5-bromovaleric a c i d  1 were added 25 mmol. of f i n e l y  

ground NaOMe, KOBu-& o r  K2C03 and o c c a s i o n a l l y  2% mol. of 

tetraalkylammonium s a l t  (A l iqua t  336) .  A f t e r  5 min. s t i r r i n g ,  t h e  mixture 

was l e f t  t o  s t and  f o r  t h e  r equ i r ed  time and tempera ture .  The l ac tone  2 was 

then  removed by  simple a d d i t i o n  of 50 ml d i e t h y l  e t h e r ,  then  f i l t r a t i o n  

through 3 g of  P l o r i s i l  ( t o  t r a p  minera l  s a l t s  and Al iqua t  336) .  Under 
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these conditions, none of the possible dilactones (derived from 

intermolecular reactions) was found. The products were characterized by IR 

and analyzed by VPC (internal standard, octadecane) and then isolated by 

chromatography on Florisil column. Lactone 3 is rather unstable and very 

sensitive to both base and acid which induce ring opening6 [VPC conditions: 

Carborax 2 m; PN2 = 1.2 kg; retention time 2 = 7.0 min., standard = 5.6 

min. I .  

1. 

2. 

3. 

4. 

5. 

6. 
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AN IMPROVED SYNTHESIS OF P-TETBAUINE 

David C. Hunden 

The Lilly Research Laboratories 
Eli Lilly and Company 
Indianapolis, IN 46285 

An urgent need for p-tetralone in quantities larger than commercial 

sources could supply led us to investigate methods for preparing this 

compound. The many literature methods of synthesis discussed by Soffer' 
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