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NOVEL REDUCTIVE OPENING OF 5 .6 -D IHYDRO-2H-PYRAN RING 

J a n u s z  ~ u r c z a k , * ~  Tomasr B a u e r ?  a n d  K j e l l  A n k n e r  b  

a I n s t i t u t e  o f  O r g a n i c  C h e m i s t r y ,  P o l i s h  Academy o f  S c i e n c e s ,  

0 1 - 2 2 4  Warsrawa, P o l a n d ,  AB H a s s l e ,  4 3 1 8 0  M o l n d a l ,  S w e d e n  

A b s t r a c t  - O x i d a t i o n  o f  2-methoxy-5.6-dihydro-2H-pyran d e r i v a  

t i v e s  (4 a n d  2 ) .  f o l l o w e d  by r e d u c t i o n  of  t h e  r e s u l t i n g  p e r o x -  

i d e s  w i t h  s o d i u m  b o r o h y d r i d e  a f f o r d e d  e n a n t i o m e r i c a l l y  p u r e  

o p e n - c h a i n e d  c o m p o u n d s  2 ,  LQ, k t ,  a n d  kz, w h i c h  c a n  s e r v e  a s  

c h i r a l  b u i l d i n g  b l o c k s .  

A f e w  y e a r s  a g o  w e  h a v e  d e s c r i b e d '  a h i g h - p r e s s u r e  a s y m m e t r i c  ( 4 + 2 ) c y c l o a d d i t i o n  

o f  1 - m e t h o x y b u t a - l , 3 - d i e n e  (L )  t o  2.3-0-isopropylidene-D-glyceraldehyde, l e a d i n g  

w i t h  h i g h  s t e r e o s e l e c t i v i t y  t o  5 , 6 - d i h y d r o - Z H - p y r a n  d e r i v a t i v e s .  R e c e n t l y ,  w e  h a v e  

e x t e n d e d  t h i s  a p p r o a c h  t o  o t h e r  d e r i v a t i v e s  o f  D - g l y c e r a l d e h y d e  a s  d i e n o p h i l e s ,  

e . g .  c o m p o u n d s  2 a n d  2 .  T h e  r e a c t i o n s  o f  & w i t h  2 , 3 - d i - 0 - a c e t y l - D - g l y i e r a l d e h y d e  

( x ) ~  a n d  w i t h  2,3-di-0-benzyl-D-glyceraldehyde ( J ) , 2 ' 3  c a r r i e d  o u t  a t  20 k b a r  a n d  

5 0 ' ~  i n  m e t h y l e n e  c h l o r i d e , '  g a v e  - r e s p e c t i v e l y  - t w o  p a i r s  o f  d i a s t e r e o i s o r n e r s  

$t:kk=79:21 ( 6 6 %  y i e l d ) ,  a n d  &:Zk=71:29 ( 3 6 %  y i e l d )  ( S c h e m e  1 ) .  
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B o t h  r e a c t i o n  m i x t u r e s  were s e p a r a t e d  b y  h i g h - p e r f o r m a n c e  l i q u i d  c h r o m a t o g r a p h y ,  

y i e l d i n g  i n  e a c h  c a s e  t w o  f r a c t i o n s  c o n t a i n i n g  c i s - t r a n s  d i a s t e r e o i s o r n e r s  o f  S  

( k t  a n d  &,) a n d  R ( k k  a n d  2 k )  a b s o l u t e  c o n f i g u r a t i o n  o n  t h e  C-6 c h i r a l  c e n t e r .  Whe- 

r e a s  t h e s e  a d d u c t s  a r e  v e r y  i n t e r e s t i n g  s y n t h o n s ,  t h e i r  c o n v e r s i o n  t o  o p e n - c h a i n e d  



forms would increase their synthetic utility. The 2-alkoxy-5.6-dihydro-2H-pyran 

system can be opened by acidic hydrolysisV5 but in this case there is simultaneous 

Z - E isomerisation of the double bond. 

In this communication we describe a new method for ring opening with preservation 

of the Z configuration of the double bond. Our concept is based o n  a known approach 

to the synthesis o f  a,B-unsaturated 6 - l a ~ t o n e s . ~  Upon use of this method to adduct 

,$,* (oxidation with 30% hydrogen peroxide in the presence of molibdenium trioxide. 

followed by treatment of the resulting hydroperoxide k 7  with an equimolar mixture of 
acetic anhydride and pyridine), lactone was obtained in 67Z yield (Scheme 2). 
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Scheme 2. Reagents and reaction conditions: ( a )  30% H202. Mo03.2H20, RT, 3 h; (b) 

Ac201Py; ( c )  NaBH4, (CH3)2CHOH. O"C, 6 h: (d) Ac20, Et3N, DMAP, CH2C12. RT, 3 h. 
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For opening of the 5,6-dihydro-2H-pyran ring, hydroperoxide 6 was reduced with 
sodium borohydride in isopropanol. Under these conditions there was no isornerisa- 

tion of the double bond. After acetylation of the resulting diol Q ,  compound 2 
was obtained in 81% yield. By means of the same merhod, compounds A Q ,  A&, and &x 
were obtained in 57, 75, and 58% yield, r e s p e c t i ~ e l y . ~  The structures of above-men 

tioned compounds as well as the Z configuration of the double bond w e r e  confirmed 

b y  analysis of their 'H NMR spectra. 

The results presented here offer a new method for preparing versatile, optically 

pure building blocks, potentially useful for the synthesis of natural products. 

ACKNOWLEDGMENT 

This work was supported by the Polish Academy of Sciences MR-1-12 grant. 

REFERENCES AND NOTES 

1. J. Jurcrak, 1. Bauer, S. Filipek, M. Tkacz, and K. Zygo, J. Chem. Soc.. C h e m .  

C o r n m ~ n . ~  1983, 540. 

2. T. Bauer, P h .  D. T h e s i s ,  Warsrawa, 1985. 

3. J. Jurczak and T. Bauer, Tetrahedron Lett.. submitted. 

4. For high-pressure experiments we used the piston-cylinder type apparatus des- 

cribed earlier: J. Jurcrak, M. Chmielewski, and S. Filipek, S y n t h e s i s ,  1979, 41. 

5 .  A .  Konowal, J. Jurcrak, and A .  Zarnojski, Roczniki Chem.. 1968, 42, 2045. 

6. J. Mieczkowski, J. Jurczak, M. Chmielewski, and A. Zarnojski, Carbohydi. R e s . .  

1977, 56, 180. 

7. M. Chmielewski, J. Jurczak, and S. Maciejevski, Synthesis, submitted. 

8. For all new compounds satisfactory elemental analyses or exact masses were a b -  
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9. The selected data of compound L: (a]? -44.0' (c 0.66 in CHCl3): 'H NMR (500 MHz, 

CDC13 as solvent, TMS as standard), 6 (ppm) 6.92 ( m ,  IH, H-4). 6.06 (d, IH, H-3), 

5.22 (m, lH, H-7), 4.63 ( m ,  IH, H-6), 4.52 (q, 1H, H-8), 4.20 (q, IH, H-8'), 

2.48 (m, 2H, H-5, H-5'), 2.21, 2.08 (2x3, 6H, 2xCOCH3). 

10. The selected data of compounds x, A Q ,  A,+,, a n d  a: 
: [a]iO +19.j0 ( c  1.00 in CHCl.,); 'H NMR (500 MHz, CDCI3, TMS = 0), 6 (pprn) 5.66 

( m ,  IH, H-2), 5.60 ( m ,  lH, H-3). 5.14 ( m ,  2H, H-5, H-6), 4.60 ( m ,  2H, H-1, H-1'1, 

4.24 ( m ,  2H, H-7, H-7'), 2.46 ( m ,  2H, H-4, H-4'), 2.09 - 2.05 ( 4 x s ,  12H, 4xCOCH3), 



J2,3 = 11.0 Hz. 

1 
: (el;' -6.7' (c 0.67 i n  CHC13); H NMR (500 MHz, CDC13, TMS = 01, 6 (ppm) 

5.69 (m, IH, H-2). 5.60 (m, lH, H-31, 5.21 ( m ,  lH, H-61, 5.14 ( m ,  IH, H-5), 

4.59 ( m ,  ZH, 1 H l )  4.29 ( m ,  lH, H-7). 4.03 ( m ,  lH, H-7'), 2.42 ( m ,  ZH, 

H-4, H-4'). 2.10 - 2.05 (4xs, 12t1, 4xC0CH3), ,J2,3 = 12.5 Hz. 

: (01;~ +8.2' (c 1.11 in CHC13); 'H NMR (500 MHz, CDC13, TMS = 0), 6 (pprn) 

7.32 ( m ,  IOH, 2XC6H5), 5.60 (m, ZH, H-2, H-3), 5.13 ( m ,  IH, H-5). 4.68 - 4.52 

, 6H, H-1, 1 '  2xCH2Ph), 3.58 (m, ZH, H-7, H-7'1, 2.48 ( m ,  2H, H-4, H-4'). 

2.03, 1.98 (2x3, 6H, 2xCOCH3), J2,,3 = 11.2 Hz. 

1 : (a);' 21.6' (c 0.49 in CHC13): H NMR (500 MHz. CDC13, TMS = O), 6 (pprn) 

7.33 (m, 10H, 2XC6H5), 5.60 (m, IH, H-21, 5.52 ( m ,  lH, H-3), 5.11 (m, IH, H-51, 

4.64 - 4.50 ( m ,  6H, H-1, - 1 '  2xCH2Ph), 3.68 (m, IH, H-6). 3.58 (m, 2H, H-7, 

H-7'), 2.03, 2.00 ( ~ x s ,  6t1, 2xC0CH3), J2,3 = 10.8 Hz. 

In e a c h  c a s e ,  the assignment o f  chemical shifts was confirmed by 2D-spectrum. 

R e c e i v e d ,  27th January, 1986 


