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Abs t rac t - -  The r e a c t i o n  of me thy l th io - ,  e t h y l t h i o - ,  and hsnzy l -  
,L.".. ., ,, 

thiodiphenylcyclopropenium s a l t s  w i t h  9- and 6-membered c y c l i c  

l , 3 - d i k e t o n e s  g i v i n g  2-alkylthio-2H-pyrans i n  good y i e l d s  is 

r e p o r t e d .  

2H-Pyrans a r e  a p p a r e n t l y  not  w e l l  known.' E l e c t r o c y c l i c  r i n g  open ings  of 2H-pyrans 

and r i n g  c l o s u r e s  of d i enones  have been of c o n s i d e r a b l e  i n t e r e s t  i n  view of t h e  

y e t  u n r e s o l v e d  q u e s t i o n  how t h e  p r e s e n c e  of heteroatoms i n  a  c o n j u g a t e d  c h a i n  h a s  

t h e i r  i n f l u e n c e  on t h e  e l e c t r o c y c l i c  p r o c e s s . 2  Although some s y n t h e t i c  r o u t e s  t o  

t h e  s t a b l e  2H-pyrans l i k e  h a l o g e n - s u b s t i t u t e d  2H-pyrans have been deve loped ,  
2 

no p h y s i c a l  a s  w e l l  a s  chemica l  p r o p e r t i e s  o f  s u l f u r  c o n t a i n i n g  2H-pyrans h a s  been 

3  r e p o r t e d .  Q u i t e  r e c e n t l y ,  we have communicated t h e  r e a c t i o n  of a l k y l t h i o d i p h e n y l -  

cyclopropenium salts  ( 1 )  w i t h  a c y c l i c  1 ,3 -d ike tones  t o  g i v e  t h e  c y c l o p e n t a d i e n o l  
v 

d e r i v a t i v e s .  Here we d e s c r i b e  a  nove l  c y c l i z a t i o n  r e a c t i o n  of  (2) w i t h  c y c l i c  1 , 3 -  

d i k e t o n e s  t o  produce 2 - a l k y l t b i o - s u b s t i t u t e d  ZH-pyrans (2). 

A m i x t u r e  of alkylthiodiphenylcyclopropenium s a l t  (k), c y c l i c  1 , 3 - d i k e t o n e  (2, and 

t r i e t h y l a m i n e  i n  a  molar  r a t i o  of 1 : 1 : 2  was s t i r r e d  i n  benzene a t  room t e m p e r a t u r e  

f o r  15 min. Column chromatography of t h e  r e a c t i o n  p r o d u c t  on s i l i c a  g e l  a f f o r d e d  

c o l o r l e s s  c r y s t a l s  of  t h e  a lkyl th io-2H-pyran (L) (Tah le  I ) . ~  The s t r u c t u r e  of  (2) 
w a s  e l u c i d a t e d  on t h e  b a s i s  of t h e i r  e l e m e n t a l  a n a l y s e s ,  i r ,  'H- and 13c-nmr, and 

mass s p e c t r o s c o p i c  d a t a  a s  w e l l  a s  chemica l  t r a n s f o r m a t i o n s  d e s c r i b e d  below.  



PhCO +-$&: ~R 0 OR 

0 

Table 1. Alkylthio- and Alkoxyl-substituted 2H-Pyrans (2) and (9. 
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2-Alkylthio-substituted 2H-pyrans (3) with mercury (11) chloride in an alcohol - 
underwent conversion to the corresponding 2-alkoxy-2H-pyrans ( 4 1 ,  while treatment 

. . - 
of (3a) with mercury (11) acetate in acetic acid yielded the 2-bydroxy-2H-pyran (5). 

N rv 

Oxidation of ( 5 )  with sodium dichromate in acetic acid followed by hydrolysis - 
produced known 2-benzoyl-5,5-dimethylcyclohexane-1.3-dine (6). - 
A reaction mechanism shown in Scheme 1 is proposed. The initial step involves a 

nucleophilic attack of the carbanions generated from (2) on the cyclopropene ring ... 
of (1). Subsequent elimination of the acidic methine hydrogen and ring expansion - 
gives either a conjugated betain or a dienone intermediate, followed by intra- 

molecular cyclization leading to the 2H-pyran (3) as depicted in the Scheme. The 
N 

'H- and 13c-nmr data clearly show that the equilibrium lies completely on the side 

of the 2H-pyran. 

The marked difference in the reaction products between cyclic and acyclic 1,3- 

diketones is possibly ascribed to the ring strain of (2). - 

Scheme 1 
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4. e.g. (2): ir(KBr) 1670, 1630 cm-I; l ~ - n m r ( ~ ~ ~ l  ) 1.16(3H, s, Cg3), 1.21(3H, s, 3 

Cl&), 2.30(5H, s ,  SCF3 and Cg2), 2.48(2H, s ,  Cg2), 6.03(1H, s, G), 6.9-7.2(10B, 

m, 2 x Ph); 13~-nmr(~~~13) 13.9(q, SCH3), 27.3 and 29.4(q, 2 x SIT3), 31.8(s, C-7) 

42.9 and 51.7(t, C-6 and C-8), 88.3(d, C-2), 116.5(s), 123.4(s), 126.6(d), 127.0 

(d), 127,4(d), 127.8(d), 129.2(d), 132.4(s), 136.9(s), 137.8(s), 168.5(s, C-8a), 

+ 
193.5(s, C=O); m/e 376 (M ) .  

5. e,g. ( )  ir(RBr) 1670, 1630 cm-l; 1~-nmr(~~~13) 1 1 1 3 H  s, Cg3), 1.20(3H, s, 

CH ), 2.26(2H, C )  2.58(2B, Cg2), 3.59(38, 0Cg3), 5.56(1H, Cg), 6.8-7.7(108, -3 

m, 2 x ~h); 13~-nmr(~~~13) 27.3 and 29.3(q, 2 x CH3), 31.7(s, C-7), 42.6 and 

51.8(t, C-6 and C-8), 55.3(q, 0CH3), 101.4(d, C-2), 113.9(s), 123.5(s), 126.5(d), 

126.7(d), 127.7(d), 129,2(d), 129.3(d), 132.0(s), 137.1(s), 138.0(s), 167.2(s, 

+ 
C-8a), 193.6(s, C=O); m/e 360 (M ). 
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