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]II.* SYNTHESIS OF SUBSTITUTED 2- (2-FURYL)- I ,3 -DIOXANES 
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A number  of p rev ious ly  un repor t ed  1,3-dioxanes were  obtained by the condensat ion of a -  
subst i tu ted furan aldehydes with 3 -me thy l - l , 3 -bu t aned io l  and also via organol i th ium c o m -  
pounds.  

In r ecen t  y e a r s  g r e a t  i n t e re s t  has  been  shown for  1 ,3-dioxanes ,  including fu ry l - subs t i tu ted  ones,  in 
connection with the i r  high physiological  act ivi ty  [2, 3]. 

In a continuation of our  previous  invest igat ions  [4], we have studied the in terac t ion  of a - subs t i t u t ed  
furan  aldehydes with 3 - m e t h y l - l , 3 - b u t a n e d i n l . t  P r e v i o u s l y  unrepor ted  dioxanes (I-V) (Table 1) were  ob-  
ta ined in the p r o c e s s .  

We also syn thes ized  ca rboxyfury ld loxanes  VI-VIH f rom the cor responding  organol i tMum compounds,  
which were  obtained f r o m  2-  ( 5 - b r o m o - 2 - f u r y l ) - l , 3 - d i o x a n e s  and butyl l i thium. 

The UV s p e c t r a  of the compounds obtained were  s i m i l a r  to the spec t r a  of the p rev ious ly  [4] synthe-  
s ized  cycl ic  ace ta ls  of fu ran  s e r i e s  and have one absorpt ion  m a x i m u m .  Dioxane I has a m a x i m u m  at 207 nm.  
A cons iderab le  ba thochromic  shif t  due to conjugation between the furan r ing and the donor - accep to r  sub-  
s t i tuents  in i ts  a posi t ion is  obs e rved  for  I I -VII I .  

Bands c h a r a c t e r i s t i c  for  the va lence  v ibra t ions  of the furan r ing (1600, 1498, and 1447 cm-1),  r ing 
pulsat ion v ibra t ions  (1030 cm-1),  the f u r a n = C - O - C  ~ grouping {1250 cm- t ) ,  and a group f rom four to 
five bands of the dioxane r ing {1194, 1150, 1090, and 1049 cm -1) a re  obse rved  in the IR spec t r a  of I-VD1. 
Bands at 1650-1700 cm -1 (aldehyde C-----07 and bands at 3300-3600 cm -1 (OH group) are  + absent  in the s p e c t r a  
of I -V .  A carboxyl  absorp t ion  band at 1682 cm -I  (C = O  conjugated with the furan  ring) is obse rved  in the 
s p e c t r a  of VI-VIII ,  and the re  is a group of bands in the h igh- f requency  region at 2500-3000 cm -t (acid group 
OH). 

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

2 - ( 2 - F u r y l ) - 4 , 4 - d i m e t h y l - l , 3 - d i o x a n e  (i). Fu r fu ra l  [9.6 g (0.1 mole)] was added in smal l  port ions 
with s t i r r i ng  to a ref luxing solution of 10.4 g (0.1 mole) of 3 -me thy l - l , 3 -bu t aned io l  in 80 ml  of d ry  benzene 
containing 1.92 g of KU-2.  The w a t e r  was led off into a t r a p .  The comple t ion  of the reac t ion  was d e t e r -  
mined by spec t ropho tome t ry .  The benzene was r emoved  by dist i l lat ion,  and the reac t ion  product  was vacuum 
dis t i l led .  

Compounds I I -V were  s i m i l a r l y  obtained.  Dioxanes I I I -V were  r e c r y s t a l l i z e d  f rom b e n z e n e - h e p t a n e  
(1 : 37. 

2-  (5-(3 a rboxy-2  - fu ry l ) -4 ,4 -d ime thy l -1 ,3 -d ioxane  (VI). 2 - ( 5 - B r o m o - 2 - f u r y l ) - 4 , 4 - d i m e t h y l - 1 , 3 - d i -  
oxane GII) [1.8 g (0.008 mole)]  in 30 ml  of absolute e ther  was added with s t i r r i ng  under  ni t rogen to a solution 

*See [1] for  communica t ion  II .  
The alcohol was kindly supplied by O. E. Batal in.  
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of butyllithinm prepared  from 0.4 g (0.058 g-atom) of 
lithium and 5.07 g (0.03 mole) of butyl bromide in 25 ml 
of absolute e ther .  The react ion was ca r r i ed  out at 0-5 ~ 
for  15 min, after  which the result ing organolithium c o m -  
pound was carbonated with dry ice. Water (10 ml) and 
10 ml of 10% sodium hydroxide were added to the mix-  
ture .  The alkaline extract  was t rea ted  with 10~r~ hydro-  
chloric acid. 

Compounds VI and VII were s imi la r ly  obtained. 

The UV spect ra  of ethanol solutions were m e a s -  
ured with an SF-4A spect rophotometer .  The IR spect ra  
were  obtained with an IKS-14 spec t romete r  f rom thin l i-  
quid layers  (0.04 mm) for  I, II, and from minera l  oil 
pastes for III-VIII .  
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