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A number of 5-aminomethylfurfuryl  alcohols were synthesized by the Mannich react ion f rom 
furfuryl  alcohol, secondary  amines,  and paraformaldehyde.  The corresponding vinyl e thers  
were obtained by react ion of these alcohols with acetylene. The PMR spect ra  of the vinyl 
e thers  of 5-piper idino-  and 5-dial lylaminomethylfurfuryl  alcohols are  descr ibed.  

It is well known that furfuryl  alcohols are vinylated under comparat ively  mild conditions [1-3]. It 
was interesting to investigate the behavior  of a number  of other furfuryl  alcohols which have a t e r t i a ry  n i t ro-  
gen atom in the side chain. For  this,  we synthesized N,N-disubstituted 5-aminofurfuryl  alcohols I-IV, of 
which II-IV were p repared  for the f i rs t  t ime, via the method in [4]. 

I-IV V - v I n  
I,VR2N= ~3J.DeI'l- ,II,VI R2N=~z~]~ho- lll,Vll R2N=(CH2=CH--CH2)2N, IV, VIII R2N=(CoHI3)2 fq. 

dino 

In so doing it was noted that dialkylamines undergo the Mannich react ion with furfuryl  alcohol with diffi- 
culty, and the corresponding amino alcohols are  isolated in low yields or  are  not obtained at all. 

The amino alcohols obtained were subjected to react ion with acetylene under p r e s su re  in dioxane so-  
lutions in the presenee  of KOH. 

Like the previously  [1-3] investigated furfuryl  alcohols,  amino alcohols I-IV add to acetylene at 135~ 
forming vinyl e thers  of N,N-disubstituted aminomethylfurfuryl  alcohols (V-VIII), which are  viscous liquids 
with specific gravi t ies  close to unity, have the eharae ter i s t ie  odor of amines,  and form azeotropes  with the 
corresponding alcohols.  They were  freed f rom t races  of the start ing substances by column chromatography.  
Their  s t ruc tures  were  confirmed by their  IR spectra  and e lementary  analysis .  Bands with f requencies  of 
1620-1630 and 1640-1660 cm - t ,  which correspond to vibrat ions of t h e - O - C H = C H  2 group, are present  in 
the IR spect ra  of all of the vinyl e thers  obtained. 

We also used PMR to elucidate the s t rueture  of e thers  V and VII.t  The PMR spectra  of V and VII 
are readi ly  interpreted f rom the f i r s t - o r d e r  rules  [5, 6], despite the significant number  of resonance lines 
in them, allowing for  the integral intensities.  The weak-field quartet  (6.40 ppm) in the PMR spect rum of 
VH (see Fig. 1) belongs to the proton of the = CH vinyl group. However, the methylene protons of the vinyl 
group resonate  in a s t ronger  field with respect  to the ---- CH proton,  during which the signal of the t rans  

*For  Communication V, see [1]. 
t The PMR spect ra  were recorded  with a JNM-4H-100 spec t romete r  at room tempera ture  using carbon 
te t rachlor ide  as the solvent and hexamethyldisiloxane as the internal standard.  
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Fig. 1. PMR spec t r a  of vinyl e the r s  of 5 -p iper id ino-  
and 5-d ia l ly laminomethyl fur fury l  alcohols .  

proton (with r e spec t  to the oxygen atom) has  a chemical  shift of 3.93 ppm,  while the c is  proton has  a c h e m -  
ical shift of 4.16 ppm. The mul t ip l ic i ty  (number of resonance  lines) of the s ignals  is due to sp in-sp in  i n t e r -  
action of the methylene protons  with each  o ther  and with the ~ CH proton.  The protons  of the furan r ing 
f o r m  an AB sys t em.  The i r  s ignals  appea r  as doublets with chemica l  Shifts of 6.14 and 5.98 ppm.  The s ig-  
nals  of the pro tons  of the methylene  groups  in the ~ posit ion with r e spec t  to the oxygen a tom of the furan 

r ing appear  as  s inglets .  The pro tons  of t h e >  N :CH2  group resona te  at s t ronger  f ields (3.50 ppm) than the 

pro tons  of the CH20 group (4.51 ppm).  The two methylene groups  of the al lyl  r ad ica l s  gave a doublet (2.97 
ppm) which is due to sp in-spin  in terac t ion  with the neighboring ~ CH pro tons .  Final ly,  the two mul t ip le ts  
remain ing  in the s pec t rum  belong to the protons  on the allyl double bonds; the mul t ip le t  f r o m  4.90-5.27 ppm 
is due to the methylene p ro tons ,  while that f r o m  5.53-5.87 ppm is due to the ~ CH pro tons .  

The spec t r um  of V is r e p r e s e n t e d  by nine groups  of l ines  (see Fig. 1). Jus t  as in the spec t rum of VII, 
the weak-f ie ld  quar te t  (6.32 ppm) belongs to the proton of the ---- CH vinyl group.  The s ignals  of the two other  
vinyl protons  have chemical  shif ts  of 4.13 ppm (signal of the eis proton with r e spec t  to the oxygen atom) 
and 3.92 ppm (signal of the t r a n s  proton).  The signals  of the protons  of the methylene groups  in the ~ pos i -  
tion with r e spec t  to the oxygen a tom of the furan r ing,  just  as in the spec t rum of compound VII, a re  r e p r e -  
sented by s ingle ts  and have chemica l  shif ts  of 4.52 ppm (CH20 group) and 3.35 ppm (=  N - C H  2 group).  The 
s ignals  of the pro tons  of the furan r ing a re  r e p r e s e n t e d  as two doublets with chemica l  shif ts  of 6.12 and 
5.96 ppm.  Final ly ,  the unreso lved  mul t ip le ts  at 1.18-1.73 and 2.18-2.53 ppm are  due to the pro tons  of the 
p iper id ine  r ing.  

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

N~N-Disubstituted 5-Aminomethyl fur fury l  Alcohols (H-IV). These  were  synthesized in analogy with 
I [4] (see Table  1). 

Vinyl E the r  of 5 -P ipe r id inomethy l fu r fu ry l  Alcohol (V). Compound I (10 g), 1 g of KOH, and 80 ml  of 
dioxane were  placed in a l - l i t e r  rota t ing autoclave,  acetylene was  fed in at an initial p r e s s u r e  of 20 arm,  
and the mix tu re  was heated  at 135 ~ fo r  1 h. Af ter  r emova l  of the solvent the reac t ion  product  was  dis t i l led 
in vacuo to give 7 g (62%) of product .  E t he r s  VI-VIII  (Table 1) we re  s i m i l a r l y  obtained.  
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