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A number  of glycol b is (3 ,4-d ihydro-2-pyranyl )  e thers  were  synthes ized by diene condensa-  
t ion of glycol divinyl e the r s  with acro le tn .  The physiological  act iv i ty  of the products  was 
tes ted .  

The l i t e ra tu re  contains only patent  informat ion regard ing  the p repa ra t ion  of a s imple  b i s (3 ,4-d i -  
hydro-2-pyranyl )  e ther ,  and the reac t ion  conditions a r e  not indicated [2]. 

A number  o f  p rev ious ly  unknown glycol b t s (3 ,4-d ihydro-2-pyranyl )  e thers  were  obtained by diene con-  
densation of glycol divinyl e the r s  with acro le in .  The reac t ion  p roceeds  in 4-5 h in the absence  of a solvent  
and a ca ta lys t  at 150-160~ via the scheme  

/~CH2 

No 
I-V 

| R=(CH2). ; I1 R=(CH2)3; Ill R=(CH2)4; IV R=(CH2)2CH(CH3) ; 

V R=(CH2)20(CH2) ~ 

The c h a r a c t e r i s t i c s  of I - V  a re  p r e sen t ed  ill Table  1. The i r  s t ruc tu re  was p roved  by IR spec t roscop ic  data, 
the r e su l t s  of e l emen ta ry  analys is ,  and by chemica l  t r an s fo rma t ion .  

The bands at 1654 and 3065 cm -1 in the IR spec t r a  of I - V  indicate,  r e spec t ive ly ,  the p r e s e n c e  of C = C 
and =CH bonds in the d ihydropyran  r ings .  The vibra t ions  of the C - O - C  groupings appear  at 1180 and 1215 
cm -~. The absorpt ion bands of an aldehyde group a re  absent .  

The cor responding  glycol b i s ( t e t r ahydro-2 -pyrany l )  e the r s  (V) were  obtained by hydrogenat ion of the 
synthesized compounds in alcohol in the p r e sence  of Raney nickel .  Absorpt ion bands at 1654 and 3065 cm -~ 

*See [1] for  communicat ion I. 

TABLE 1.  Glycol Bis (3 ,4-d ihydro-2-pyranyl )  Ethers  

 o,o�9 
Corn-  I 
pound i R 

J 
I (CH2)2 

II (CH2)a 
llI (CH~)4 
IV (CH~)~CH(CH3) 
V (CH2)20 (CH2)2 

1 MRD EmpiricalFound, Calc., ~e. bp, i - -  
~ d, 2~ formula % ~o 

105(3) 1,10981 1,4824 58,17i 58,65 C,~H,sO4 63,8 8,1 63,7 8,0 62,4 
141 (9)] 1,0824[ 1,4790[ 62,95 ] 63,47 C18H2oO4 65,0 8,4[ 65,0 / 8,4[ 65,3 
120(2) ] 1,0717] 1,4803! 67,39 1 68,09 C14H=O4 66,l] 8,7 t 66,1j8,7 / 72,8 
141 (7) l 1,0561] 1,4771 f 67,50 [ 68,09 C14H~O4 66,1l 8,8 66,118,7178,1 
133(2) 1t,1117 1,4820] 69,32] 69,73 C~4H2:O5 61,9 8,1 62,2 8,2 62,2 
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a r e  absent  in the IR s p e c t r a  of VI; this  indicates  the comple teness  of the hydrogenat ion and again conf i rms  
the p roposed  s t r u c t u r e  of I -V.  As a r e su l t  of t e s t s  on I - V  for  physiological  act iv i ty  it was a sce r t a ined  that 
they a r e  m o d e r a t e l y  or  s l ight ly toxic for  white m i c e  (LDs0 =0.7-1.5 g/kg) .  Inc reased  exci tabi l i ty  of the t e s t  
an imals  was noted in some ca s e s .  In the r e s t  of the an imals ,  t he i r  behav ior  r ema ined  without spec ia l  signs,  
and the i r  r e f l exes  were  re ta ined;  no effect  on the ca rd iovascu l a r  s y s t e m  and resp i ra t ion  was observed .  

EXPERIMENTAL 

The IR spectra of microlayers of the compounds were recorded with a UR-20 spectrometer (with NaCl 
and LiF prisms). 

The glycol divinyl ethers used as the dienophiles were obtained by direct vinylation of the appropriate 
glycols with acetylene under pressure in an autoclave in the presence of alkaline catalysts [3]. 

Ethylene glycol divinyl ether had bp 126 ~ (748 ram) and nD2~ 1.4350. Trimethylene glycol divinyl ether 
had bp 143 ~ (760 ram) and riD2~ 1.4332. Tetramethylene glycol divinyl ether had bp 167 ~ and nD2~ 1.4398. 
1,3-Butylene glycol divinyl ether had bp 54 ~ (17 ram) and riD2~ 1.4348. Diethylene glycol divinyl ether had 
bp 89 ~ (13 ram) and riD2~ 1.4465. Freshly distilled aerolein [bp 52-53 ~ (720 ram), nD2~ 1.3998] containing 1% 
hydroquinone as a polymerization inhibitor was used. 

Ethylene Glycol Bis(3,4-dihydro-2-pyranyl) Ether (1). A 0.25-1iter rotating steel autoclave was 
charged with 11.4 g (0.I mole) of ethylene glycol divinyl ether and 11.2 g (0.2 mole) of aerolein, and the mix- 
ture was heated for 4 h at 150 ~ The mixture was removed from the autoclave and distilled, initially at at- 
mospheric pressure [during which I.I g of acrolein (bp 52 ~ nD2~ 1.4007) was isolated] and then in vacuo to 
give 14.1 g (62.4%) of I. 

Compounds II-V were similarly synthesized. 

Diethylene Glycol Bis(tetrahydro-2-pyranyl) Ether (VI). A long-necked hydrogenation flask was 
charged with 6.8 g (0.025 mole) of V, 30 ml of ethanol, and a catalytic amount of Raney nickel. A total of 
1.2 liters ofhydrogenwas introduced with vigorous stirring. The mixture was filtered, the ethanol was re- 
moved from the filtrate by distillation, and the residue was fractionated in vaeuo to give 5.8 g (84.6~) of 
VI with bp 154 ~ (4 ram), d42~ 1.0755, and riD2~ 1o4649. Found: C 61.4; H 9.7%; MR D 70.51. C14H2605. Cal- 
culated: C 61.3; H 9.6%; MR D 70.67. 
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