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Six new c y c l i c  ace ta l s  have  been  synthesized by  the r eac t ion  of furfural  

and its 5 - m e t h y l ,  5 -b romo ,  5 -ch lo ro ,  and 5 -n i t ro  der ivat ives  and 
f u r y l - a c r o l e i n  with 1, 1, 1 - t r i s (hydroxymethy l )p ropane .  Their  UV and 

IR spectra  are g iven .  

We have previous ly  shown the possibi l i ty  of the 
aceta la t ion of furfura l  with aliphatic [1] and a romat ic  
[2] alcohols in the p resence  of an ion-exchange res in .  
In the p resen t  work we have studied the react ion of 
furfura l  and its der iva t ives ,  and also fury lacro le in ,  
with 1, 1 ,1- t r i s (hydroxymethyl)propane using KU-2 
ion-exchange r e s in  as catalyst .  
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As a resu l t ,  we have obtained previously unrepor ted  
5 -e thy l -5 -hydroxymethy l -1 ,3 -d ioxanes  substi tuted in 
posit ion 2 (table). All the aeetals  are  white c rys ta l l ine  
subs tances  readi ly  soluble in ethanol and hot benzene 
but insoluble in heptane and water .  The UV spec t ra  of 
the acetats  (apart f rom V) have a single absorpt ion 
maximum,  in cont ras t  to the spect ra  of the ini t ial  a lde-  
hydes,  which a re  charac te r ized  by two absorpt ion max i -  
ma (table). S imi lar i ty  of the UV spect ra  of compounds 
I - IV  to the spect ra  of the aeetals  of furfura l  with a l i -  
phatic [1] and a romat ic  [2] alcohols (~max 216 nm) is 
one of the proofs of the acetal  s t ruc ture  of the products  
obtained. 

The IR spect ra  of the acetals  obtained, which were  
recorded on an IKS-14 spectrograph,  show absorpt ion 
bands cha rac te r i s t i c  of a hydroxyl (3480-3500 cm-1), a 
furan  r ing (3109-3112 cm-1), and of monosubst i tuted 
furans  in the case of I and VI (885-889 emi l ) ,  which 
correspond to the l i t e ra tu re  [4], of 2, 5-disubst i tu ted 
furans  for I I - IV (726-776 cm- l ) ,  which corresponds  to 
the l i t e ra tu re  [5], and of ethylene bonds for  VI (1634, 
1655 cra-1), of a n i t r o  group for V(1560 and1345 cmH),  
and of aeetals  {1200-1040 cm-1), which again c o r r e -  
sponds to the l i t e r a tu re  [4, 61. 

EXPERIMENTAL 

2-Substituted 5-ethyl-5-hydroxymethyl-1, 3-dioxanes. A mixture 
of 0.1 mole  of the a ldehyde ,  0.1 mo le  of the  a lcohol ,  50 m l  of dry 
benzene ,  and KU-2  c a t i o n - e x c h a n g e  resin, conver ted  into the  H - f o r m  

by  a publ ished me thod  [7] (10% on the in i t i a l  a ldehyde)  was boi led  in 

a f lask f i t ted with a D e a n - S t a r k  t rap unt i l  the evolut ion  of water  of 

r eac t ion  ceased .  The  hot  mix tu re  was f i l tered,  and  the  ca t a lys t  was 

washed with a smal l  a m o u n t  of b e n z e n e .  The  solvent was dis t i l led off 

f rom the f i l t ra te ,  and the  product  was isola ted f rom the residue e i ther  

by  c rys ta l l i za t ion  or by  d is t i l la t ion  at  180 -210  ~ C ( 3 - 5  ram) .  
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aAccording to [8].  bFrom benzene. CFrom ether, dFrom a mixture of benzene and heptane, eAccord- 
ing to [3].  
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The reaction of pyrylium salts having a free c~ or y position with 
triphenylphosphine has given pyranylphosphonium salts. 2, 4, 6-Tri- 
substituted pyrylium salts do not react with triphenylphosphine. The 
properties and IR spectra of the compounds synthesized are discussed. 

The phosphonium sal ts  that a re  finding wide use  in 
the Wittig reac t ion  a re  readi ly  obtained by the r e a c -  
t ion of alkyl hal ides ,  c~-halogenoacids, or  ketones 
having t e rmina l  halogen atoms with t r iphenylphosphine 
[1]. In a study of pyry l ium sal ts  with a f ree c~ or  ,/ 
posi t ion we have found that the la t te r  also reac t  with 
t r iphenylphosphine giving high yields of pyranylphos-  
phonium sal ts  I according to the scheme: 

X- X- 
x~cEo~. BF~. ; i 

The reac t ion  takes place when a mixture  of the r e -  
actants in a polar  solvent (for example,  n i t romethane)  
is heated for a shor t  t ime.  When ethyl acetate  is added 
to the hot react ion mixture ,  the c rys ta l l ine  final p rod-  
uct separa tes  out on cooling. The e l emen ta ry  ana lys i s  
and the IR spec t ra  and the frequently a lmos t  quant i -  
tat ive yields of the subs tances  formed pe rmi t  the 
s ta tement  with full cer ta in ty  that the compounds ob-  
tained a re  the pyranylphosphonium sal ts  I. They a re  
co lor less  o r  faint ly colored c rys ta l l ine  products  which 
melt ,  as a rule ,  lower than the ini t ia l  pyry l ium sal ts  
and which have proper t ies  (solubil i ty,  s tabi l i ty ,  e tc .)  
s i m i l a r  to those of o rd inary  phosphonium sa l t s .  Boi l -  
ing in acet ic  acid does not change the phosphonium 
sal ts ,  nor  does the i r  prolonged boi l ing in ethanol with 
an aldehyde. 

When bases  are  added to suspens ions  of the com-  
pounds under  cons idera t ion  in ether ,  a dark  color 
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Fig.  1. IR spec t rum of 2, 6-diphenylpyryl ium 
perch lora te .  

appears  which immedia te ly  d isappears  again.  Trea t ing  
a suspension of a phosphonium perch lora te  in e ther  or 
in ethanol with an equimolecular  amount of sodium 
ethoxide leads to the separa t ion  of t r iphenylphosphine 
f rom the mixture .  It is l ikely that the n o r m a l  product  
of the Wittig reac t ion-- the  colored phosphorane II-- 
formed in this p rocess  decomposes under  the usual  
conditions into t r iphenylphosphine and the earbene III 
by the react ion:  

/ \ / \ / \ / \ 
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Since trisubstituted pyrylium salts do not form 

phosphonium salts, this method can be used to estab- 

lish the presence of a free a or T position in a pyryl- 
ium salt. 


