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The Gr ignard  r eac t ion  with 2 , 6 - d i a l k o x y t e t r a h y d r o p y r a n  and 2, 6 - d i a l k o x y - 5 , 6 - d i h y d r o - 2 H - p y r a n  has  been 
s tudied.  In both c a s e s  the r eac t ion  takes  p lace  with the opening of the pyran  r ing  and the fo rmat ion  of 
a lkoxy-subs t i tu ted  sa tu ra ted  or  T, 5 -unsa tu ra ted  a lcohols .  

The Gr ignard  r eac t ion  with 2, 6 -d i a lkoxy te t r ahyd ropy ran  (I) and 2, 6 - d i a l k o x y - 5 , 6 - d i h y d r o - 2 H - p y r a n  (H) appeared  
of i n t e r e s t .  It was found that the Gr ignard  r eac t i on  with these  compounds can take p lace  in two d i rec t ions :  with the 
opening of the py ran  r ing  and the fo rma t ion  of a l iphat ic  a lcohols ,  o r ,  without the opening of the r ing,  with the 
r e p l a c e m e n t  of one of the alkoxy groups  by alkyl .* The second d i rec t ion  of the r eac t ion  would provide  the poss ib i l i t y  in 
the case  of II of obtaining a lky lakoxyd ihydropyrans ,  which a r e  impor tan t  i n t e rme d ia t e s  in the synthes i s  of 
aminodeoxysuga r s .  Compounds I and II a r e  in te rna l  cyc l ic  a c e t a l s  of g lu ta ra ldehyde  and glutaconaldehyde and, 
obviously,  the d i r ec t ion  of the Gr ignard  r eac t i on  with them is  de te rmined  by the d i f ference  in the r e a c t i v i t i e s  of the 
two ace ta l  c e n t e r s .  It i s  known that the s imp le s t  a c e t a l s  do not r e a c t  with o rganomagnes ium compounds even under  
s e v e r e  condi t ions (up to 150 ~ C [2]).  The m a j o r i t y  of a c e t a l s  take pa r t  in the Gr ignard  r eac t ion  at 80-120 ~ C with the 
fo rma t ion  of a - a l k y l -  subst i tuted e the r s .  In a ,  ~ - u n s a t u r a t e d  a ce ta l s ,  th is  r eac t ion  takes  p lace  under  m i l d e r  condi t ions ,  
but a t  the same  t ime  is accompanied  by the fo rma t ion  of b y - p r o d u c t s  (T-a lky l - subs t i tu ted  vinyl  e the r s  [3]). 

Like the lower  a l iphat ic  ace t a l s ,  2 - e thoxy t e t r a hyd ropy ra n  does  not take pa r t  in the Gr ignard  r eac t ion  [1]. 
However ,  on t r e a t m e n t  with a Gr ignard  reagen t  2 -phenoxy te t r ahydropyran  gives  a s a t i s f a c to ry  yield of the 
co r r e spond ing  2 - a l k y l t e t r a h y d r o p y r a n  [4]. It i s  obvious that  th is  i s  not due to the h igher  r eac t i v i t y  of the ace ta l  cen te r  
in the py ran  r ing  (C2), but is  explained in the same  way as  the c leavage  of phenol e the r s  by a Gr ignard  r eagen t  [5]. If 
t he re  is  a double bond in the c~, f i -pos i t ion ,  the ace ta l  group i s  ac t iva ted .  2 -Ethoxy-5 ,  6 -d ihyd ro -2H -py ra n  r e a c t s  
a lmos t  quant i ta t ive ly  with a Gr ignard  reagen t :  a 2 - a lky l -5 ,  6 - d i h y d r o - 2 H - p y r a n  is  fo rmed  (50-60%), and the r ing  opens 
with the fo rma t ion  of e thoxy-subs t i tu ted  unsa tura ted  a lcohols  (20-30%) i l l .  

We have found that the p r e s e n c e  of two alkoxy groups  in t e t r a h y d r o -  and d ihydropyrans  makes  the ace ta l  cen t e r s  
m o r e  r e a c t i v e  and the py ran  r ing  l e s s  s table  than in monoa lkoxy-subs t i tu ted  p y r a n s .  The Gr ignard  r eac t ion  with 2, 6- 
d i a lkoxy te t r ahyd ropy rans  (I) t akes  p lace  with the opening of the p y r a n  r ing  and the consumption of two equivalents  of the 
Gr ignard  reagent ;  a lkoxy-subs t i tu t ed  a lcohols  (III) a r e  the sole r eac t ion  p roduc t s  (according to gas - l iqu id  
chromatography) .  The ra t io  of the r e a c t a n t s  and dif ferent  t e m p e r a t u r e  condit ions affect  the yield of the a lcohols  III but 
do not change the d i r ec t ion  of the reac t ion ;  in e the rea l  solut ion the a lcohols  III a r e  obtained with a yield of 20-25%, 
and in benzene solution with a yield of about 80%. 

RO/~OR L R'/ \O~X R'/ ,,, "0. 
I R=C2Hs, C4H~; R'=CH3, C2H,~ , C6H 5 

The ace t a l  c en t e r  i s  ac t iva ted  s t i l l  f u r t he r  ff the r ing  has  a double bond: 2 , 6 -d i a lkoxy -5 ,  6 - d i h y d r o - 2 H - p y r a n s  (II) 
r e a c t  with a Gr ignard  reagen t  under  the usual  condi t ions (in e ther ) .  Alkoxy-subs t i tu ted  unsa tura ted  a lcohols  (IV) a r e  
fo rmed  in high yield as  the sole r eac t ion  p roduc t s  (according  to gas - l iqu id  chromatography) .  

RO / ' '0 / ' '0  R" L R'" \OMgX R , /  \oll 
R=CH3, C2Hs, C41t s, CH2=CHCH~; R'=CH 3 C2H5; R"=CH3, C~Hs, C4H9 

*Dur ing  the complet ion  of our  work,  a p a p e r  appeared  in which the Gr ignard  reac t ion  with 2 ,6 -  
d i e thoxy te t r ahydropyran  was studied [ 1].  
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It was na tura l  to assume that the reac t ion  f i r s t  affects the acetal  cen te r  in the posi t ion ce,fl to the double bond 
and gives y ,6-unsa tura ted  alcohols.  To prove this ,  the reac t ion  was ca r r i ed  out with compounds II which had different 
alkoxy groups:  the alcohol formed re ta ined the alkoxy group adjacent to the double bond. Thus, f rom the action of 
methylmagnes ium iodide with three  alcohols II with the same R groups (CHa) but different i t '  groups (CH 3, CzH 5, and 
C~Hg), the same unsatura ted alcohol IV (R = R' = CHa) was obtained. 

The -IR spectra  of al l  the alcohols IH are  completely s imi l a r ;  they each have a symmet r i ca l  absorpt ion band at 
3620 cm - l .  The IR spectra  of all  the alcohols  I V a r e  also s imi l a r ,  but in addition to a s t rong absorpt ion band at 3630 
cm - t  they each have a weaker band at 3595 cm - t  which is obviously due to the p resence  of a hydrogen bond between 
O ~ H  group and the 7r e lec t rons  of the double bond. The difference between the I:R spectra  of alcohols III and IV is 
s im i l a r  to that observed between corresponding saturated and y ,5-unsa tura ted  alcohols [6]. 

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

6-Ethoxyheptan-2-ol  (IIIa). To a solution of methylmagnes ium iodide prepared  f rom 1.8 g (0.07 mole) of 
magnes ium and 10.7 g (0.07 mole) of methyl iodide in 50 ml  of absolute e ther  was added 5 g (0.03 mole) of 2, 6- 
diethox>r in 15 ml  of absolute e ther .  Then 35 mt  of absolute benzene was added, the ether  was dist i l led 
off, and the react ion mixture  was heated in a boiling water  bath for 5 hr .  It was decomposed with a solution of 
ammonium chloride and extracted with ether ,  and the extract  was dried with magnes ium sulfate.  This  gave 3.8 g of 
IIIa (table). 

RO~cHr ~o\  . / w  

Ia  

Ia 

Ia 

Ib 

IIa 

I[b 

IIb 

lie 

IId 

Initial compound ~. 

R R" 

C=H~ 

C2Hs 

C2H~ 

C4H9 

CHa CzH~ 

C=H5 C2H~ 

C=Hs C2H~ 

C4H9 C4H9 

CH==CHCH~ C4H 9 IVe 

Compound produced 

l:t R" 

C2Hs CHa 

C=H5 C=H5 

C~Hs C6H5 

C4H9 C2H5 

CHa CHa 

C=Hs CHa 

C2H~ C2H~ 

C4H9 CHa 

Ctt==CHCH2 C2H~ 

Bp, ~ (mm) 

48-50 (1) 

44--46 (0.8) 

145--147 (0,3) 

78--80 (0.8) 

86--87 (9) 

90--91 (9) 

62--63 (1) 

61--62 (0,2) 

73--74 (0.06) 

nD~~ 

1.4311 0.88941 

1.4388 0,8906 

1,5439 1,0406 

1A417 0.8820 

1.4460 0,9234 

1.4470 0.9095 

1.451910.90461 

1.4486 0.8887 

1.4615 0.9t68 

MR9 
____ _ _  Empirical �9 

d~~176 found ealeu- formula 
I lated 

46.66 46.93 C9H2oO~ 

64.98 65.40 1Ct~HesO: 

41.66 41.84 C8H1602 

46,48 46,46 C9Ht802 

15515748 55,70 CHHnO2 

55.70 CnHr202 

59,41 i 59.84 CI~H2~O~ 

Found, % 

c H 

67.2; 
67.1 

69.9; 
70.0 

80.5; 
80.4 

71.9; 
72.2 

66.4; 
66.4 

68.2; 
68.2 

70,8; 
70.7 

70.8; 
70.7 

72.2; 
72.3 

Calculated % 

67.4 

70.1 

80.2 

72,I ! 

66.6 

68.3 

70.9 

70.9 

72.6 

t2.6 

12.8 

8.5 

13.0 

tl.2 

11.4 

1 t.9 

tl.9 

11.2 

*The same alcohol was obtained from both 2,6-dimethoxy-5,6-dihydro-2H-pyran and 6-butoxy-2-methoxy-S,6-dlhydro-2H-pyran, 

A l c o h o l s  IIIb,  c,  and  d w e r e  ob t a ined  s i m i l a r l y .  

- -  Yield, % 

78,5 

75 

37s 

68 

71 

73,5 

78 

68 

71,5 

3 - E t h o x y n o n - 4 - e n - 7 - o l  (IVc).  To  a s o l u t i o n  of e t h y l m a g n e s i u m  b r o m i d e  p r e p a r e d  f r o m  3.7 g (0.15 m o l e )  of 
m a g n e s i u m  and  16.5 g (0.15 m o l e )  of e thy l  b r o m i d e  in 75 m l  of a b s o l u t e  e t h e r  w a s  s lowly  added  10 g (0.06 m o l e )  of 2, 6-  
d i e t h o x y - 5 ,  6 - d i h y d r o - 2 H - p y r a n  (Ilb) in  20 m l  of a b s o l u t e  e t h e r .  The  m i x t u r e  w a s  h e a t e d  to a g e n t l e  b o i l  f o r  5 h r .  
A f t e r  the  u s u a l  w o r k i n g  up,  8.4 g of IVc ( t ab l e )  w a s  o b t a i n e d .  

A l c o h o l s  IVa,  b,  d, and  e w e r e  o b t a i n e d  s i m i l a r l y ,  

On a g a s - l i q u i d  c h r o m a t o g r a m ,  a l l  t h e  a l c o h o l s  III  and  IV g a v e  a s i n g l e  p e a k  ( P E G A / C e l i t e ,  130 ~ C).  
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The IR spec t r a  of a lcohols  III were  taken in 0.01 N CC14 solut ions  and those  of a lcohols  IV in 0.01 N and 0.005 N 
CC14 solut ions  on a UR-]0  ins t rument .  
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