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Some 2-a lkoxy-A3-dihydropyrans  can be eas i ly  obtained by bromoalkoxyla t ion  with N - b r o m o -  
succinimide in the p r e s ence  of alcohols of va r ious  ~2-d ihydropyrans  and subsequent dehydro-  
bromina t ion  of the resul t ing  a lkoxybromides  with alcoholic alkali .  The s t e reospec i f i c i ty  of 
this t r ans fo rma t ion  was  studied in the case  of 6-subst i tu ted  z~Z-dihydropyrans. 

In connection with the development  of methods  for  the total synthes is  of r a c e m i c  sugar s  and their  de-  
r iva t ives ,  in te res t  in 2-a lkoxy-A3-dihydropyrans ,  which are  subs t r a t e s  for  the synthes is  of alkyl g lycos ides  
of r a c e m i c  4 - d e s o x y -  and 3 -amino-3 ,4 -d idesoxy  suga r s  [1-3], has  grown in the las t  decade.  Two pr inc ipa l  
methods for  the synthes is  of 2 -a lkoxy-~3-d ihydropyrans  a re  p re sen t ly  known: dtene condensation of 1- 
a lkoxy- l , 3 -bu tad ienes  with carbonyl -conta in ing  compounds [4, 5] and convers ion  of ~2-d ihydropyrans  to the 
cor responding  2 - a l k o x y - 3 - b r o m o t e t r a h y d r o p y r a n s  with subsequent dehydrobrominat ion  of them to give 2-  
a lkoxy-z~-d ihydropyrans  [6, 7]. An alcohol solution of N-bromosucc in imide  (NBS) has been used as the 
bromoalkoxyla t ing  agent, and an alcohol solution of po tass ium hydroxide has been used as  the dehydrobro -  
minat ing agent  [7]. 

In an extension of the r e s e a r c h  in [7] we have invest igated the convers ion  of va r ious  A2-dihydropyrans 
to the cor responding  2-a lkoxy- /~3-dihydropyrans  (Ia-c),  which were  subsequently the s ta r t ing  m a t e r i a l s  for 
the synthes is  of alkyl g lycos ides  of r a cem i c  4 -desoxy  suga r s  and their  de r iva t ives .  
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By react ion  with NBS in the p r e s ence  of alcohols,  d ihydropyrans  I a - c  were  conver ted  to the c o r r e -  
sponding 2 - a l k o x y - 3 - b r o m o t e t r a h y d r o p y r a n s  (IIa-c),  which, without isolat ion,  were  conver ted  to d ihydro-  
pyrans  I I I a - f  (Table 1) by dehydrobrominat ion  with an alcohol of alkali  at 130-160 ~ C. 

In connection with the fact  that two geomet r i ca l  i s o m e r s  of the d ihydropyrana  (IIIe-t~ can be fo rmed  
f rom 6-subs t i tu ted  A2-dihydropyrans Ib,c,  we studied the s t e reospec i f i c i ty  of such t r ans fo rma t ions .  

We obtained s ta r t ing  d ihydropyran  Ic by acetylat ion of alcohol IV. 
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T A B L E  1. 2 - A l k o x y - A 3 - d i h y d r o p y r a n s  ( I I la- f )  

Compound 

llla6 i 
IIIb 6 
IlIO 
llld 
IIle 8 
lllf 9 ! 

R R' 

H CHa 
H C2Hs 
H CH2CsHs 
H C8H~:O2" 

CH3 CH2C6Hs 
ttOCH2 C~Hs 

'bp, *C (mm) ,~-'0 : Yield, o/~ 
I 

139--140 1760) 1,4446 
153--155 (760) 1.4456 
137--140 (I0) 1,5225 
117--118 (14) 1,4862 
99--101 {0.5} 1,5236 
83--84 (0,7) 1,4666 

45 
48 
50 
37 
50 
46 

* (tr  a n s - 2 - E t h o x y - ~ 3 - d i h y d r o - 6 - p y r a n y l ) m e t h y l .  

The  t h r e e - d i m e n s i o n a l  s t r u c t u r e  of d i h y d r o p y r a n s  I I Ie , f  was  e s t a b l i s h e d  by m e a n s  of  t h e i r  P1VIR s p e c -  
t r a .  The PMR s p e c t r u m  of  b e n z y l o x y  d e r i v a t i v e  I I Ie  c o i n c i d e d  c o m p l e t e l y  wi th  the PMR s p e c t r u m  of t r a n s -  
2 - b e n z y l o x y - 6 - m e t h y l - A 3 - d i h y d r o p y r a n ,  which  we had p r e v i o u s l y  o b t a i n e d  by  a d i f f e r e n t  me thod  [10]. The  
c o m p l e t e  c o i n c i d e n c e  of  the p h y s i c o c h e m i c a l  c o n s t a n t s  of  t h e s e  c o m p o u n d s  m a d e  i t  p o s s i b l e  to conc lude  
tha t  d i h y d r o p y r a n  IIIe  o b t a i n e d  in th i s  s tudy  i s  the t r a n s  i s o m e r . *  

T r i p l e t  s i g n a l s  of  p r o t o n s  of  a m e t h y l  f r a g m e n t  of  an e thoxy  g r o u p  a r e  p r e s e n t  in the PMR s p e c t r u m  
of d i h y d r o p y r a n  I I I f  a t  1.26 and 1.3 ppm;  t h i s  i n d i c a t e s  the p r e s e n c e  of two g e o m e t r i c a l  i s o m e r s  in the m i x -  
t u r e .  The  r a t i o  of the  c i s  and t r a n s  i s o m e r s  of  IIIf  i s  ~ 15 : 85. 

nocHo / o \  
" O C H ~ / ~  H R ~ , ~  ~ o c 2 ,  5 

i t  H H H 

t r a n s - t s o m e r  II1 f C[S- i somet  IIIf 

The PM:R s p e c t r u m  of  the p r i n c i p a l  s t e r e o i s o m e r  of I I I f  c o n t a i n s  the s i g n a l  of a 2-H p r o t o n  at  5.04 
ppm (J2,3 = 3.0 Hz) and m u l t i p l e t  s i g n a l s  of 5qe-H and 5qa-H p r o t o n s  at  1.88 and 2.20 ppm (Jsqe6 = 3.8 Hz 

and JsqaS = 10.0 Hz, r e s p e c t i v e l y ) .  On the b a s i s  of  the l i t e r a t u r e  d a t a  [11, 12], the  J v i c  v a l u e s  a t t e s t  to p s e u -  

d o a x i a l  o r i e n t a t i o n  of the e thoxy  g r o u p  and e q u a t o r i a l  o r i e n t a t i o n  of  the h y d r o x y m e t h y l  g r o u p  fo r  the p r e -  
d o m i n a n t  i s o m e r  of  IIIf  in the m i x t u r e ,  and th is  in tu rn  p r o v e s  the t r a n s  o r i e n t a t i o n  of  t h e s e  g r o u p s .  

Thus  b r o m o a l k o x y l a t i o n  of  6 - s u b s t i t u t e d  / 0 - d i h y d r o p y r a n s  Ib ,c  and subsequen t  d e h y d r o b r o m i n a t i o n  of 
the r e s u l t i n g  b r o m i d e s  I Ib ,c  g ive  p r i m a r i l y  t r a n s  i s o m e r s  of 2 - a l k o x y - ~ 3 - d i h y d r o p y r a n s  (IIIe,f).  Th i s  fact  
p r o v i d e s  a p o s s i b i l i t y  fo r  the  r e a l i z a t i o n  of  s t e r e o s p e c i f i c  s y n t h e s e s  of  v a r i o u s  a lky l  g l y c o s i d e s  of r a c e m i c  
4 - d e  soxyhexo  se s. 

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

2 - M e t h o x y - k , 3 - d i h y d r o p y r a n  (IIIa).  An 8 - g  (0.045 mole)  s a m p l e  of  NBS was  added  in s m a l l  p o r t i o n s  
wi th  s t i r r i n g  to a coo l ed  (to - 1 0  ~ so lu t ion  of  4 g (0.048 mole)  of •  Ia in 25 m l  of  a n h y d r o u s  
m e t h a n o l  a t  such a r a t e  tha t  the t e m p e r a t u r e  of the r e a c t i o n  m i x t u r e  d id  not  e x c e e d  0 ~ The  r e s u l t i n g  s o l u -  
t ion w a s  then s t i r r e d  at  r o o m  t e m p e r a t u r e  for  2 h, a f t e r  which  35 ml  of  a n h y d r o u s  m e t h a n o l  and 11 g of 
p o t a s s i u m  h y d r o x i d e  w e r e  added ,  and  the m i x t u r e  w a s  s t i r r e d  at  130 ~ for  6 h. The  m i x t u r e  w a s  then coo l ed  
to r o o m  t e m p e r a t u r e  and p o u r e d  o v e r  i ce .  The  aqueous  m i x t u r e  was  e x t r a c t e d  with  e t h e r  ( th ree  1 5 0 - m l  
p o r t i o n s ) ,  and the c o m b i n e d  e t h e r  e x t r a c t s  w e r e  d r i e d  with  p o t a s s i u m  c a r b o n a t e  and f i l t e r e d .  The  e t h e r  
w a s  r e m o v e d  by d i s t i l l a t i o n ,  and the r e s i d u e  was  f r a c t i o n a t e d  Lo g ive  2.3 g (45 ~c) of d i h y d r o p y r a n  I l i a  with 
bp 139-140 ~ and nD 2~ 1.4446. 

t r a n s - 2 - E t h o x y - 6 - [ ( A 3 - d i h y d r o - 2 - p y r a n y l ) h y d r o x y ] m e t h y l - A 3 - d i h y d r o p y r a n  (IIId). A 17-g  (0.096 mole)  
s a m p l e  of NBS w a s  added  with  s t i r r i n g  in s m a l l  p o r t i o n s  to a coo l ed  (to - 1 0  ~ so lu t ion  of 8 g (0.095 mole )  of  
/ ' , 2 -d ihyd ropyran  Ia  and 18 g (0.11 mole )  o f  t r a n s - 2 - e t h o x y - 6 - h y d r o x y m e t h y l - L , 3 - d i h y d r o p y r a n  {IIlf) in 25 m l  
o[  c a r b o n  t e t r a c h l o r i d e  whi le  m a i n t a i n i n g  the t e m p e r a t u r e  of the r e a c t i o n  m i x t u r e  at  no h i g h e r  than 0 ~ The 
m i x t u r e  w a s  then  s t i r r e d  at  r o o m  t e m p e r a t u r e  for  2 h and a l lowed  to s t and  ove rn igh t .  I t  was  then d i l u t ed  
with  800 m l  of  e t h e r  and w a s h e d  wi th  aqueous  s o d i u m  b i c a r b o n a t e  so lu t ion .  The e t h e r  e x t r a c t  w a s  d r i e d  
with  p o t a s s i u m  c a r b o n a t e  and f i l t e r e d ,  and the e t h e r  w a s  r e m o v e d  f r o m  the f i l t r a t e  by d i s t i l l a t i o n .  The r e s i -  
due w a s  d i s s o l v e d  in 15 m l  of  a n h y d r o u s  e thano l ,  and the so lu t ion  w a s  added  with  s t i r r i n g  to a so lu t ion  of 

* The  c i s  c o n f i g u r a t i o n  w a s  e r r o n e o u s l y  a s s i g n e d  to t h i s  c o m p o u n d  in [8]. 
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36 g of po tass ium hydroxide in 85 ml  of anhydrous ethanol.  The mix tu re  was  heated at 130-140 ~ for  8 h, 
a f t e r  which it was  cooled to room t e m p e r a t u r e  and poured ove r  ice. The aqueous mix ture  was  ex t rac ted  
with e the r  (five 200-ml  portions}, and the combined e the r  ex t r ac t s  were  dr ied  with po tass ium carbonate  
and f i l tered.  The e the r  was  r em oved  f rom the f i l t ra te  by dist i l lat ion,  and the res idue  was f rac t ionated to 
give 8.5 g (37 ~c) of d ihydropyran IIId with bp 93-94 ~ (0.076 ram) and nD 2~ 1.4815. Found: C 64.4; H 8.4%. 
C1~H2004. Calculated: 65.0%; H 8.4%. 

6-Acetoxymethyl -A2-dihydropyran  (Ic). A solution of 48.5 g of 6 -hydroxymethyl -AZ-d ihydrepyran  (IV) 
in 65 ml  of d ry  pyridine was  cooled to 0 ~ and 63.5 ml of acet ic  anhydride was  added to it. The next day, 
the mix ture  was  poured o v e r  ice, and the aqueous mix ture  was  ex t rac ted  with ch lo ro fo rm (three 200-ml  
port ions) .  The combined e x t r a c t s  were  dr ied with magnes ium sulfate and fi l tered.  The e the r  was r emo v ed  
f rom the f i l t ra te  by dist i l lat ion,  and the oily res idue was  f rac t ionated to give 59 g (84 %) of d ihydropyran  Ic 
with bp 84-86 ~ (16 mm) and nD2~ 1.4590. Found: C 61.2; H 7.8'~c. CsH12Os. Calculated: C 61.5, H 7.9%. 
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