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Acrole in  and methyl  vinyl ketone undergo diene condensation with ethyl a - e t h o x y a c r y l a t e  
to give the corresponding 2-e thoxy-2-carbe thoxy-AS-d ihydropyrans  in 50-60% yie lds .  
The reduction of the l a t t e r  with li thium aluminum hydride gave the hydroxymethyl  d e r i v a -  
t ives  of d ihydropyrans ,  while ammonolys i s  gave amides  of 2-e thoxy-AS-dihydropyran-2  - 
carboxyl ic  acids .  

2-Alkoxy-A5-dihydropyrans  can be used  as s ta r t ing  m a t e r i a l s  for the synthesis  of amino deoxy sugars  
and diamino deoxy sugars  [1-3]. In this connection, it s eemed  of in te res t  to a sce r t a in  the possibi l i ty  of the 
synthes is  of AS-dihydropyrans,  which can se rve  as s tar t ing  compounds for the synthes is  of ke tohexoses .  
For  this ,  we studied the diene condensation of a , f l -unsatura ted  carbonyl  compounds with ethyl a - e t h o x y -  
ac ry la te  (I) [4]. 
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We found that acro le in  and methyl  vinyl ketone undergo this react ion  at 180~ to give 2 -e thoxy-2-  
carbethoxy-A~-dihydropyran (IIa) and i ts  6-methyl  der iva t ive  (lib) in 50-60% yie lds .  The IR s p e c t r a  of I Ia ,b  
have absorpt ion bands at 1655-1690 and 1750 cm -l ,  which a r e  a sc r ibed  to the s t re tching vibra t ions  of the 
C =C bond and the carbonyl  group in the e s t e r s ,  r e spec t ive ly .  

Since I Ia ,b  a re  of in te res t  as s ta r t ing  m a t e r i a l s  for the synthes is  of ke tohexoses ,  some of the i r  t r a n s -  
format ions  were  studied: hydroxymethyl  de r iva t ives  IIIa ,b  were  obtained by reduction with l i thium a lumi -  
num hydride,  while the cor responding  amides  (IVa,b) were  obtained by react ion  with 25~c ammonium 
hydroxide.  

E X P E R I M E N T A L  

2-Ethoxy-2-carbe thoxy-A5-d ihydropyran  (IIa). A mix tu re  of 16.8 g (0.117 mole) of ethyl a - e t h o x y -  
ac ry la te  (I), 6.55 g (0.117 mole) of acrole in ,  and 0.1 g of hydroquinone was heated in a g lass  ampule at 180 ~ 
for  6 h to give 11.5 g (49%7 of dihydropyran I Ia  with bp 107-108 ~ (14 mm)  and n~  1.4468. Found: C 60.0, 
60.1; H 8.1, 8.1%. Ct0H1604. Calculated:  C 60.0; H 8.1%. 
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2-Ethoxy-2-carbe thoxy-6-methyl -AS-dihydropyran  (IIb). This compound was obtained in 65% yield 
f rom e s t e r  I and methyl  vinyl ketone by a s imi la r  method and had bp 125-126 ~ (30 mm) and n ~  1.4480. 
Found: C 61.7, 61.5; H 8.5, 8.4%. C1~H1804. Calcula ted:  C 61.6; H 8.5~c. 

2-Ethoxy-2-hydroxymethyl-AS-dihydropyran (IIIa). A 5-g (0.025 mole) sample of 2-carbethoxydihydro-  
pyran IIa was added with s t i r r ing  and cooling to a suspension of 1.42 g (0.0375 mole) of lithium aluminum 
hydr ide  in 150 ml of absolute e the r .  The react ion mass  was ref luxed for 4 h, cooled, and decomposed with 
5 ml of water .  The precipi ta te  was removed  by fi l trat ion and washed with e ther .  The e ther  l ayer  was dr ied 
with magnesium sulfate,  the e ther  was removed  by disti l lation, and the residue was vacuumdis t i l l ed  to 
give 3.5 g (89%) of IIIa with bp 101-102 ~ (15 ram) and n~ 1.4645. Found: C 60.4, 60.7; H 8.7, 8.9~ CllHl403. 
Calculated: C 60.7; H 8.9%. 

2-Ethoxy-2-hydroxymethyl -6-methyl -A~-dihydropyran  (IIIb). This compound was s imi la r ly  obtained 
in 85% yield f rom 2-carbethoxydihydropyran IIb and had bp 98-100 ~ (10 ram) and n~ 1.4655. Found: C 63.0, 
63.0; H 9.4, 9.4%. C9H1~O 3. Calculated:  C 62.7; H 9.4%. 

2-Ethoxy-AS-dihydropyran-2-carboxamide  (IVa). A total of 25 ml of 25% ammonium hydroxide was 
added with vigorous s t i r r ing  to 2.5 g (0.0125 mole) of dihydropyran IIa. After  3 days, co lor less ,  ac icular  
c rys t a l s  precipi ta ted  and were  removed  by f i l t rat ion and r ec rys t a l l i z ed  f rom hexane to give 1.7 g (80~) of 
amide IVa with mp 110-112 ~ Found: C 56.1, 56.3; H 7.6, 7.9; N 7.9, 8.0~. CsHI3NO 3. Calculated: C 56.0; 
H 7.7; N 8.2%. 

2 -Ethoxy-6-methy l -A~-d ihydropyran-2-carboxamide  (IVb). This compound was s imi la r ly  obtained in 
73% yield f rom carbethoxydihydropyran IIb and 25% ammonium hydroxide and had mp 114-115 ~ (from ether) .  
Found: C 58.5, 58.7; H 8.3, 8.0; N 7.5%. CgH15NO 3. Calculated: C 58.3; H 8.2; N 7.5%. 

1o 
2. 
3. 
4. 

L I T E R A T U R E  C I T E D  

S. Yasuda mid T.  Matsumoto, Te t rahedron  Lett . ,  4393 (1969). 
S. Yasuda, T.  Ogasawara,  I. I. Watati, and T. Matsumoto, Te t rahedron  Lett . ,  3969 (1969). 
R. U. Lemieux and T. L.  Nagabhushan, Te t rahedron  Lett . ,  2143 (1965). 
C. L. Stevens and A. E.  Scher r ,  J .  Org. Chem.,  17, 1177 (1952). 

413 


