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ORGANIC PREPARATIONS AND PROCEDURES l(l), 21-23 (1969) 

THE PREPARATION OF y-THIOPYRAN 

J .  S t r a t i n g  and E .  Molenaar 

Department of Organic  Chemis t ry ,  The U n i v e r s i t y  

Bloemsingel  1 0 ,  Groningen,  The Ne the r l ands  
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I n  a communication by S t r a t i n g ,  Kei je r ,  Molenaar and 

Brandsrna' t h e  p r e p a r a t i o n  of y-pyran and y - th iopyran  was 

announced b r i e f l y .  Whereas t h e  d e t a i l e d  p rocedure  f o r  t h e  syn- 

t h e s i s  of  4 H-pyran (y-pyran)  h a s  been given', t h e  e x p e r i m e n t a l  

d e t a i l s  of t h e  s y n t h e s i s  of 4 H-thiopyran (y - th iopyran )  a re  on ly  

r e p o r t e d  i n  t h e  t h e s i s  of E .  Molenaar . 3 

EXPERIMENTAL 

0 To 500 ml of d ich loromethane ,  coo led  t o  -70 , 1 0 0  g (1.0 
* 

mole)  of  g l u t a r i c  d i a ldehyde ,  o b t a i n e d  by h e a t i n g  t h e  polymer 

t o  about  110' 

i n  t h e  r a t i o  of  about  2 : l  was passed  i n  t h e  above s t i r r e d  

** , w a s  added.  A m i x t u r e  of gaseous  H C 1  and H2S 
*** 

s o l u t i o n .  The t e m p e r a t u r e  of t h e  r e a c t i o n  mix tu re  was k e p t  be- 

tween -30 and -25' by means of a d r y  i c e  a c e t o n e  b a t h .  

abou t  3 h o u r s ,  t h e  i n t r o d u c t i o n  of  g a s  was s topped  and t h e  

After 
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J. S T R A T I N G  AND E.  MDLENAAR 

t empera tu re  of t h e  r e a c t i o n  m i x t u r e  r a i s e d  t o  -15' by removing 

t h e  b a t h  a f t e r  which, w i thou t  s t i r r i n g ,  t h e  m i x t u r e  was coo led  

s lowly  t o  -70'. 

and washed w i t h  co ld  d i ch lo romethane  (-70'). The f i l t r a t e  was 

s t i r r e d  w i t h  powdered ca l c ium c h l o r i d e  u n t i l  room t e m p e r a t u r e  

was r eached  and t h e n  f i l t e r e d  th rough  a f l u t e d  f i l t e r  p a p e r .  

The s o l u t i o n  was evapora t ed  under  reduced  p r e s s u r e  ( t h e  r e c e i v e r  

was coo led  t o  -80'). 

v e n t )  was g r a d u a l l y  hea ted  t o  135' t o g e t h e r  w i t h  300 g ( 2 . 0  

mole)  of N ,N-d ie thy lan i l i ne .  The e n t i r e  o p e r a t i o n  was c a r r i e d  

ou t  w i t h  s t i r r i n g  i n  a n i t r o g e n  a tmosphere  . A f t e r  t h e  m i x t u r e  

had been  coo led  t o  looo, t h e  c rude  r e a c t i o n  p roduc t  w a s  removed 

by d i s t i l l a t i o n  under  reduced  p r e s s u r e  ( r e c e i v e r  coo led  t o  -80'). 

The l i q u i d  b o i l i n g  from 40-80°/16 mm was c o l l e c t e d .  R e d i s t i l l a t i o n  

through a Widmer column gave y - th iopyran  w i t h  a p u r i t y  of 98% 

(de te rmined  by G L C ,  Reoplex on Chromosorb W . A . W . ,  temp. looo, 

He f low 50 ml/min . ) .  The b o i l i n g  p o i n t  of t h i s  p roduc t  was 

30°/12 mm, t h e  m e l t i n g  p o i n t  -28', n i O  1 .5623.  

from 20-45%.  y-Thiopyran i s  a c o l o r l e s s ,  c l e a r  l i q u i d  w i t h  a 

p e n e t r a t i n g  odor ;  a t  room t empera tu re  and i n  c o n t a c t  w i t h  a i r  

i t  decomposes r a p i d l y .  I n  t h e  s o l i d  s t a t e  i t  can b e  s t o r e d  f o r  

a long  t i m e .  

The c r y s t a l s  of i c e  were removed by f i l t r a t i o n  

The r e s i d u e  (which may c o n t a i n  some s o l -  

* *  

The y i e l d  v a r i e d  

I R  spec t rum ( l i q u i d  f i l m ;  L e i t z  s p e c t r o p h o t o m e t e r ) :  3100 

cm (=  C H ) ,  2 9 4 0  and 2880 cm-l ( -  C H 2 L ) ,  1640 cm-l ( C = C ) ,  

1 6 0 0  cm-l (C=C-S ? ) ,  1 4 5 0  and 1360 cm-l ( C H 2  d e f . )  and 750 cm-l 

(C-S ? ) .  U n i d e n t i f i e d  peaks :  1320 cm-l ( s ) ,  1 0 4 0  (m), 

1000 cm-l (m), 980 cm-l (s), 930 cm-' (m) and 850 cm-l (b road ,  s). 

-1 
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PREPARATION OF y-THIOPYRAN 

UV spec t rum (pe t ro l eum e t h e r  s o l u t i o n ;  Beckmann D K  2 

s p e c t r o p h o t o m e t e r ) :  maximum a t  278 mp ( E  = 2430, l o g  E = 3 - 3 4 ]  

and a s h o u l d e r  a t  236 - 238 mp ( E  = 5270, l o g  E = 3 . 7 2 ) .  

PMR spec t rum ( i n  C C 1 4  a t  -40'): S-CH=C ( T  4 . 1  , v e r y  

4 . 5 ,  v e r y  complex) and - CE2- ( t r i p l e t  complex) ,  S-C=CH ( T  

w i t h  J = 4 cps ;  each  peak c o n s i s t s  of a t r i p l e t  w i t h  J = 1 c p s ,  

T = 7 . 1 5 ) ;  i n t e g r a t i o n  r a t i o  1:l:l. 

A n a l y s i s  : Found: C 6 1 . 5 , , 6 1 . 4 ;  H 6 .3 ,  6 .3;  S 32.8,  32.7.  

C5H6S (98 .16 )  Ca lc . :  C 61 .17  ; H 6.16 ; S 32.67.  
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* By d i s t i l l i n g  a commercial ly  a v a i l a b l e  25-30% s o l u t i o n  of 
g l u t a r i c  d i a l d e h y d e  i n  water, t h rough  a 30 cm Widmer column, 
water i s  removed a t  25'/15 mm. After t h e  removal  of water, 
g l u t a r i c  d i a ldehyde  d i s t i l l s  a t  76'/12 mm. A t  room temper- 
a t u r e  even when k e p t  under  n i t r o g e n ,  i t  po lymer i se s  r a p i d l y  
t o  a syrupy mass. 
Depo lymer i sa t ion  of t h e  g l u t a r i c  d i a l d e h y d e  polymer i s  
e f f e c t e d  by h e a t i n g  i t .  When t h e  t empera tu re  r e a c h e s  
approx ima te ly  8 5 O ,  d e p o l y m e r i s a t i o n  a p p e a r s  t o  be  comple te  
and t h e  t e m p e r a t u r e  which p r e v i o u s l y  i n c r e a s e d  s lowlg ,  now 
r i s e s  r a p i d l y .  Heat ing  i s  d i s c o n t i n u e d  a t  about  110  . The 
l i q u i d  may t h e n  be  used  wi thou t  d i s t i l l a t i o n .  

The u n d e r l i n e d  p a r t s  are p a r t i c u l a r l y  impor t an t  f o r  o b t a i n i n g  
t h e  y i e l d s  ment ioned.  

The approximate  r a t i o  of 2 : l  was o b t a i n e d  by comparing t h e  
v e l o c i t y  of  bubb l ing  th rough  two washing f l a s k s  each  f i l l e d  
w i t h  t h e  same q u a n t i t y  of  p a r a f f i n  oi.1. 

* *  

*** 

(Received June 21, 1968) 
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