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A n u m b e r  of 2 - ( h y d r o x y a l k o x y ) - 3 , 4 - d i h y d r o p y r a n s  w e r e  s y n t h e s i z e d  by  diene c o n d e n s a -  
t ion of monov iny l  e t h e r s  of g lyco l s  wi th  a c r o l e i n ,  and s o m e  of t h e i r  c h e m i c a l  t r a n s f o r m a -  
t i ons  w e r e  s tud ied .  T h e y  w e r e  a l so  sub jec t ed  to in i t ia l  p h a r m a c o l o g i c a l  e x a m i n a t i o n .  

Compounds  of the  p y r a n  s e r i e s  a r e  wide ly  used  in o r g a n i c  s y n t h e s i s  and find app l i ca t ion  a s  g lues ,  lu -  
b r i c a n t s ,  p l a s t i c i z e r s ,  and m o n o m e r s  in c o p o l y m e r i z a t i o n  [1, 2]. 

2 - A l k o x y ( a r y l o x y ) - 3 , 4 - d i h y d r o p y r a n s  w e r e  p r e v i o u s l y  ob ta ined  by condensa t ion  of vinyl  a lky l  [3 ] ( a ry l  
[4]) e t h e r s  with a , f i - u n s a t u r a t e d  a l d e h y d e s  or  k e t o n e s .  We have  inves t iga t ed  the  d iene  condensa t ion  of 
monov iny l  e t h e r s  of g lyco l s  wi th  a c r o l e i n ,  which  l eads  to  the  f o r m a t i o n  of  the  p r e v i o u s l y  unknown 2 : ( h y -  
d r o x y a l k o x y ) - 3 , 4 - d i h y d r o p y r a n s .  The  r e a c t i o n  p r o c e e d s  in 4-5 h in the a b s e n c e  of  a so lven t  and a c a t a l y s t  
at  145-155~ v ia  the  s c h e m e  

~CH2 HC 
HE CH--OROIt 

%o 
I - V  

I R=(CIt2)2; II R~(CH~)3; I l l  R=CH2Cfl(CH3); IV R=(CH2)4; V R=(CH2)20(EH2) 2 

All  of  the  s y n t h e s i z e d  c o m p o u n d s  ( I -V,  T a b l e  1) a r e  h igh -bo i l i ng  c o l o r l e s s  l iquids that  a r e  s t ab l e  on 
s t o r a g e .  

The  IR s p e c t r a  of  I - V  conta in  f r e q u e n c i e s  at  1180 and 1215 c m  -1, which  ind ica te  the  p r e s e n c e  of C -  
O - C  g roup ing  in t h e i r  m o l e c u l e s .  The  s t r e t c h i n g  v i b r a t i o n s  of  the  C =C bond a p p e a r  d i s t inc t ly  at  1654 e m  -1, 
whi le  the  s t r e t c h i n g  v i b r a t i o n s  of the  = C H -  bond a p p e a r  at  3065 e m  -~. The  v i b r a t i o n s  of the CI-I 2 g roup  in 
the  d i h y d r o p y r a n  r ing  a r e  c h a r a c t e r i z e d  by bands  a t  2840-2860 and 2920 and 2940 c m  -~ (v CH} and at 
1460 ~= 20 c m  -1 (6 CH}. The  p r e s e n c e  of a h y d r o x y l  g roup  is  c o n f i r m e d  b y  a b r o a d  band at  3430 c m  -1. 

T A B L E  1. 2 - ( H y d r o x y a l k o x y ) - 3 , 4 - d i h y d r o p y r a n s  (I-V) 

~ROH 
' I I 

] MRD ].~ ~ tFound, i Calc., ~ 

I --CH2CH2-- ! 70(3) I 1,1129 1,4720!36,31136,67 I I  IC=H 203 o8~ 4] 8,4' 58 3[ 8 4 71 a- 
II --CH~CHzCH2-- i107(8) 1,0797 1,4706'~40 92 !41,29 ICsHI4Oz [ 60,619,1 i 60,7[ 8,9i 76,1 

]II:--CH2CH(CHs)-- i 69(5) 10650 1,4640 40 99 i 41,291CsH~403 605 88607 89512 
IV --CH2CH2CHzCH~-- 1123 10671 14719 45,61145,91 CgH~O~ 62"0 9'5 62'8 94 68'0 

! (10) j ] i 47551CH I ' I ' / ' [ ] ' V --CH2CH2OCH~CH~-- '103(4) I1,1166 L 1,472614725 , ! 9 ,~O4157,5i8,5157,4 i8,6 i58,0 
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TABLE 2. P a r a m e t e r s  of the PMR Spectra  of the Synthesized 
Compounds 

,-ol 

I 
II 

III 

IV 
V 

VI 
VII 

H5 

i 607,6~ ,8714,05 
1 6 | 5 i 4 6 7 1  4,921 3,69 | ,77 

4,70 l 4,95 3,49 16,3i I 
6,12 i 4,67 4,90 3,51 1,57 

675 4,56 3,60 4,7, ,,86 4,97 3,66 2,54 

I Spin - spin coupling con- 
Chemical shifts, 6, ppm ~stants, J, Hz 

DMSO' or_her, gr.0UPS .__ 

i a,ro 4,64 
3,80 4,46 
3,20 -- 

4,20 4,43 
4,68 4,62 

' i 2,9 [ 
! 6,2 2,9 3,0 4,2 1,6 
6,0 3,0 4,2 1,7 

3,80 -- CH 6,2 2,8 3,0 4,0 1,8 
1,10 CHa i :~ 4,1 

i 6,2 2,8 3,0 1,7 
i6'2 2,9 3,0 4,01 1,8 

3,o 3,o i; 6,3 2,9 3,0 

The p a r a m e t e r s  of the PMR spec t r a  of the synthesized compounds a r e  p resen ted  in Table 2. The 
change in the length and c h a r a c t e r  of the side chain is re f lec ted  in the magnitude of the chemical  shifts,  but 
the s p i n - s p i n  coupling constants  r ema in  p rac t i ca l ly  unchanged. The OCH 2 and CH 2 signals  a re  weakly 
reso lved  mul t ip le ts .  The signal  spli t t ing obse rved  for  H-2 is c h a r a c t e r i s t i c  for  the coupling of two equa-  
to r i a l  and ax ia l -equa tor ia l  vicinal  protons  [5], and the 2 ' -hydroxya lkoxy  group in all  of the studied c o m -  
pounds consequently occupies  the axia l  posi t ion.  

The ext rapola ted  (to infinite dilution) chemical  shif ts  of the hydroxyl protons  of I - V  in dimethyl  sulf-  
oxide (DMSO) a re  p resen ted  in Table  2. It is  known [6] that these  shifts  can se rve  as a m e a s u r e  of the ac id-  

, 

base  p rope r t i e s  of hydroxyl-containing compounds.  Withdrawal  f r o m  the c.2c, 2 sy s t em lowers  the 

acid p rope r t i e s  of the hydroxyl  group. The acidi t ies  of the hydroxyl  hydrogens in I and V a r e  p rac t i ca l ly  
identical .  

Hydrogenation of the compounds descr ibed  above in the p r e s e n c e  of Raney nickel  or  pal ladium on 
BaSO 4 gives the cor responding  t e t r ahyd ropy ran  de r iva t ives  (VI). Cyanoethylation p roceeds  with the p a r t i -  
cipation of the hydroxyl  group: 

NCCH2CHzOCH2CH~O O Clt2=CltCN ! 1t2~ Q~o~OClt2CIt2Ott 

VII V[ 

A p r e l i m i n a r y  study of the physiological  act iv i ty  of the compounds showed that  they a r e  not toxic for  
white mice  (LDs0 =1.5 g/kg}. Except for  a ce r t a in  reduction in motor  act ivi ty,  e x p r e s s e d  ataxia,  a ce r t a in  
amount  of sal ivation,  and difficulty in breathing,  no specia l  changes were  obse rved  in the behav ior  of the 
t e s t  an imals .  No effect  on the ca rd iovascu l a r  s y s t e m  was noted. 

EXPERIMENTAL 

The IR spec t r a  of m i c r o l a y e r s  of the compounds were  r e c o r d e d  with a UR-20 s p e c t r o m e t e r  (with 
NaC1 and LiF  p r i s m s ) .  The PMR spec t r a  of 5% solut ions in CC14 were  r eco rded  with a Tes l a  BS 487B 
s p e c t r o m e t e r  with an operat ing f requency  of 80 MHz at 20 ~ Hexamethyldis i loxane (HMDS} was used as the 
in ternal  s tandard.  The s ta r t ing  hydroxyalkyl  vinyl e thers  were  obtained by reac t ion  of acetylene with the 
appropr ia te  glycols under  p r e s s u r e  in an autoclave [7]. 

Ethylene glycol monovinyl e ther  had bp 138 ~ (715 ram) and nD2~ 1.4300. 1 ,2 -Propy lene  glycol mono-  
o 20 o vinyl ether had bp 47 (15 ram) and n D 1.4312. Trimethylene glycol monovinyl ether had bp 164 (755 ram) 

and no2~ 1.4390. Te t r ame thy lene  glycol monovinyl e ther  had bp 182 ~ (755 mm} and no2~ 1.4458. Oiethylene 
glycol monovinyl e ther  had bp 96 ~ (12 ram) and nD2~ 1.4480. The ac ro le in  was dist i l led p r i o r  to the reac t ions  
and had bp 52-53 ~ (720 ram) and nD2~ 1.3998. Hydroquinone (1%) was added to it as  a po lymer iza t ion  in- 
hibitor .  

2 - (2 ' -Hydroxyethoxy}-3 ,4-d ihydropyran  (D. A 0 .25- l i te r  rota t ing s tee l  autoclave was charged  with 
11.2 g (0.2 mole} of aerole in ,  0.1 g of hydroquinone, and 17.6 g (0.2 mole} of ethylene glycol monovinyl  
e ther ,  and the mix tu re  was heated at 145 ~ for  4 h, a f t e r  which it was dist i l led ini t ial ly at a tmosphe r i c  p r e s -  
sure  (during which 0.4 g of ac ro le in  with bp 53 ~ and riD2~ 1.4010was isolated) and then in vaeuo to give 20.6 
g (71.5%) of I.  
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The remain ing  compounds (H-V) were  s i m i l a r l y  synthes ized .  

2 - (2 ' -Hydroxye thoxy) t e t r ahydropyran  (VI). A hydrogenat ion vesse l  was charged  with 3.6 g (0.025 
mole) of I, 20 ml  of alcohol,  and 0.02 g of pa l lad ium on BaSO 4. After  600 m l  (0.026 mole) of hydrogen had 
been absorbed,  the m i x t u r e  was f i l te red,  the alcohol was r e m o v e d  by disti l lation, and the res idue  was f r a c -  
t ionated in vacuo to give 3.4 g (92.7%) of VI with bp 83 ~ (5 mm) ,  d4201.0774, and nD2~ 1.4565. Found: C 
57.5; H 9.7%; MR D 36.91. CTHitO 3. Calculated: C 57.5; H 9.6%; MR D 37.14. 

2 - (2 ' -Cyanoe thoxye thoxy) -3 ,4 -d ihydropyran  (VII). A mix tu re  of 7.2 g (0.05 mole) of I, 2.65 g (0.05 
mole) of acry loni t r i l e ,  and 0.05 g of sodium methoxide was p laced in a g lass  ampul  and heated at 140 ~ for  
8 h. It was  then cooled and washed with water .  The wa te r  l aye r  was ex t rac ted  with e ther ,  and  the e ther  
ex t r ac t  was dr ied o v e r  K2CO 3. The ether  was r emoved  by dist i l lat ion,  and the res idue  was vacuum dist i l led 
to give 3.7 g (37.2%) of VII with bp 144 ~ (7 ram), d42~ 1.0900, and nD2~ 1.4682. Found: N 7.2%; MR D 50.32. 
C10H15NO3. Calculated: N 7.1%; MR D 50.46. 
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