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The aminomethylation of primary, secondary, and tertiary alcohols 
of the furan series and also of butyl pyromucate under the conditions 
of the Mannich reaction has given the corresponding aminomethyl- 
substituted compounds. 

A t t e m p t s  to i n t roduce  a m i n o m e t h y l  subs t i t uen t s  
d i r e c t l y  into the a - p o s i t i o n  of fu ran  o r  into the f l -po -  
s i t ion  of 2, 5 - d i m e t h y l f u r a n  have  p r o v e d  u n s u c c e s s f u l  
[ t ] .  However ,  the  a n a l o g o u s  r e a c t i o n  of  2 - m e t h y l -  
fu ran  with f o r m a l d e h y d e  and p r i m a r y  a m i n e s  l e a d s  to 
the c o r r e s p o n d i n g  a l k y t a m i n o m e t h y l  d e r i v a t i v e s .  The 
a m i n o m e t h y l a t i o n  of 2-(N, N - d i m e t h y l a m i n o m e t h y l ) -  
fu ran  t a k e s  p l a c e  l e s s  s m o o t h l y  [2]. The p o s s i b i l i t y  of 
a m i n o m e t h y l a t i n g  f u r f u r y l  a l coho l  has  a l s o  been  shown 
[31. 

I n f o r m a t i o n  on the a p p l i c a t i o n  of the Mannich  r e -  
ac t ion  to fu ran  d e r i v a t i v e s  i s  l i m i t e d  to t hese  p a p e r s .  
However ,  a m i n o m e t h y l f u r a n s  b e a r i n g  func t iona l  sub-  
s t i t uen t s  undoubted ly  a r o u s e  c o n s i d e r a b l e  i n t e r e s t  
b e c a u s e  the ana logous  th iophene  compounds  p o s s e s s  
v a l u a b l e  c h e m o t h e r a p e u t i c  p r o p e r t i e s  [4]. 

We have p r e v i o u s l y  c a r r i e d  out the a m i n o m e t h y l a -  
t ion of f u r f u r y l  a l coho l  wi th  d i a l k y l a m i n e s  in p i p e r i -  
d ine  [5] in o r d e r  to obta in  the c o r r e s p o n d i n g  a m i n o  
a l d e h y d e s .  I s o n i c o t i n o y l h y d r a z o n e s  of d i a l k y l a m i n o -  
m e t h y l f u r f u r a l s  have been  d e s c r i b e d ;  they  showed 
good t u b e r c u l o s t a t i c  a c t i v i t y .  In o r d e r  to obta in  sub-  
s t a n c e s  p o s s e s s i n g  a s i m i l a r  ac t ion ,  we have b rough t  
about  the r e a c t i o n  of p r i m a r y ,  s e c o n d a r y ,  and  t e r -  
t i a r y  fu ran  a l c o h o l s  with a l i pha t i c  a m i n e s  and p a r a -  
f o r m a l d e h y d e .  The  r e a c t i o n  t a k e s  p l a c e  only at  pH < 7, 

which is  a c h i e v e d  by  the use  of the h y d r o c h l o r i d e s  of 
the c o r r e s p o n d i n g  a m i n e s .  It is  not n e c e s s a r y  to add 
the c r y s t a l l i n e  s a l t s  of the a m i n e s ;  i t  i s  su f f i c i en t  to 
n e u t r a l i z e  the f r ee  b a s e s  with the c a l c u l a t e d  amount  
of c o n c e n t r a t e d  h y d r o c h l o r i c  ac id .  A m i n o m e t h y l a t i o n  
was  c a r r i e d  out by  bo i l ing  the m i x t u r e  of r e a c t a n t s  
fo r  1 2 - 1 4  h r  in e thanol .  Th i s  gave N, N - d i a l k y l a m i -  
n o m e t h y l f u r y l  c a r b i n o l s ,  which c o n s i s t e d  of f a in t ly  
c o l o r e d  l iqu ids  wi th  a c h a r a c t e r i s t i c  a m i n e - l i k e  odor .  
The p r i m a r y  a l c o h o l s  a r e  f a i r l y  so lub le  in wa te r ,  
which m a k e s  t h e i r  i so l a t ion  d i f f icu l t .  Consequent ly ,  
the y i e l d s  of the p r i m a r y  a m i n o m e t h y l  c a r b i n o l s  w e r e  
50-60%, and of the s e c o n d a r y  compounds  80-90%. 
The  in t roduc t ion  of u n s a t u r a t e d  bonds  into t h e  s ide  
cha in  of the e a r b i n o l  a l s o  l ed  to a fa l l  in the y i e l d s  b e -  
c a u s e  of the r e s i n i f i c a t i o n  of the r e a c t i o n  p r o d u c t s .  
Thus,  the y ie ld  of 1 - ( 5 ' - N ,  N - d i m e t h y l a m i n o m e t h y l -  
2 ' - f u r y l ) p e n t - l - e n - 3 - o l  was  only  50%, and 1-  (2 ' - f u r y l ) -  
3 - p h e n y l p r o p - 2 - y n - l - o l  gave only r e s i n o u s  r e a c t i o n  
p r o d u c t s .  To c o n f i r m  the s t r u c t u r e  of the a l c o h o l s  
obta ined,  3-  (5 ' -N,  N - d i m e t h y l a m i n o m e t h y l - 2 ' - f u r y l ) -  
1 - p r o p a n o l  was  s y n t h e s i z e d  by  the G r i g n a r d  r e a c t i o n  
s t a r t i n g  f rom the c o r r e s p o n d i n g  a m i n o m e t h y l f u r f u r a l .  
The c o n s t a n t s  of the s u b s t a n c e s  ob ta ined  a g r e e d .  We 
have been  unable  to obta in  a c e t y l e n i c  a m i n o f u r a n  a l c o -  
ho l s  by the I o t i s i c h  r e a c t i o n  with the d i a l k y l a m i n o m e -  
t h y l f u r f u r a l s .  

It was  i n t e r e s t i n g  to i n v e s t i g a t e  the p o s s i b i l i t y  of 
the a m i n o m e t h y l a t i o n  of furan  compounds  with o t h e r  
func t iona l  subs t i t uen t s .  It was  found that  f u r f u r a l  and 
2 - f u r a n c a r b o x y l i c  a c i d  and i t s  e s t e r s  do not  t ake  p a r t  
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in this reaction under conditions analogous to those 
used for the aminomethylation of the furan carbinols. 
At the same time, butyl furancarboxylate readily un- 
dergoes aminomethylation with free secondary amines 
in the presence of paraformaldehyde; this gives rise 
to a mixture of the butyl ester and the diethylamide of 
5- (diethy]am inomethyl )-2-fu rancarboxylic acid. 

EXPERIMENTAL 

Aminomethylatton of furan alcohols, a) A mixture of 1 mole of 
an ~-furyl carbinol, 1 mole of crystalline dialkylamine hydrochloride, 
and 1.g mole of paraformaldehyde was boiled in ethanol for 2 hr, and 
then another 1 mole of paraformaldehyde was added. Boiling was con- 
tinued for 10-12 hr; after this time the paraformaIdehyde had dissolved 
completely and the mixture had acquired a dark cherry-red coloration. 
3'he ethanol was distilled off in vacuum and the residue was dissolved 
in water, The solution was made strongly alkaline and was then care- 
fully extracted with ether. The ethereal extract was dried with cal- 
cined magnesium sulfate and the residue was distilled in vacuum in a 
current of dry nitrogen. The yields and constants of the dialkylamino- 

methyl carbinois obtained are given in the table, 
b) With cooling, the calculated amount of concentrated hydro- 

chloric acid was added to pytidine, and the pH was brought to 6 by 
the addition of a small excess of acid. An equimolar amount of fur- 
furyl alcohol and 2;5 times the amount of paxaformaldehyde were then 
added and the resulting mixture was then boiled for 14 hr. Distillation 
yielded 8-piperidinomethylfuryl alcohol with bp 155 ~ 160 ~ C (7 mm); 
n~ ~ 1.5200 Yield 73~ 

2-(Dimethylaminomethyl)-5-(but-2 '-en-2'-yl)  furan. 2,5 g of the 
reaction product obtained by the aminomethylation of 2-(c~-furyl)-2- 

20 1.5080] was distilled in vacuum in the butanol [bp 92 ~ C (6 ram), n D 
presence of catalytic amounts of iodine. The distillate was dried with 
magne~um sulfate and redistilled, This gave 1.6 g (70%) of dehydra- 
tion product with bp 74~ ~ C (I,5 ram); n~ ~ 1.6100. Found, %: C 
'74,I9~ H 9.86; N 7.79; calculated for CnHIvNO, ~o: C 73.70; H 9.56; 

N 7.8io IR spectrum: UC~-C 1684 cm "~. 
Amiaomethylation of butyl pFomueate .  A mixture of 1 mole of 

butyl 2~f~ancarboxylate, 3 moles of diethylamine, and 2.5 moles of 

paraformatdehyde in ethanol was boiled for 3 hr in the water bath. 
The soivent and the excess of amine were distilled off in vacuum. The 
residue was a mixture of crystalline and liquid reaction products, The 
crystals of 5-diethyiaminomethyi~2-furancarboxy!ic acid diethylamide 
were :epars~ted by filtration ar,d recrystallized from a mixture of di- 

methylformamide and benzene. Yield 10%. White plates with mp 
221~ ~ C. Found: N 10.81%; calculated for CI~t~4N202, %; N ]~.31o 

The filtrate was distilled in vacuum, The yield of butyl 5-diethy- 
aminomethyl-2-furancarboxylate was 50%; bp 140~ ~ C (1 ram); 

~7 n D 1.4800. Found, %: C 66.08; H 9.36; N 5.93; calculated for 
Cj4H2sNO 3, %: C 66.37; H 9.15; N 5.53. I,iterature data [6]: bp ]47 ~  
148 ~ C (3 mm); n~ 1.4740. 

1-(~'-Dimethylaminomethyl-2'-ftu'yl)-l-propanol. In drops with 
stirring and ice-water cooling, an ethereal solution of 2.6 g (0,016 
mole) of 5-(dimethylaminomethyl)furfural was added to an ethereal 
solution of the ethylmagnesium bromide prepared from 0.5 g (0,021 
mole) of magnesium and 3 g (0.028 mole) of ethyl bromide. The mix- 
ture was stirred with heating in the water bath for another 2 1/2 hr. 
The complex was decomposed with ice water. The ethereal solution 
was separated off and the aqueous layer was made strongly alkaline 
and extracted three times with ether. The combined ethereal extracts 
were dried over calcined magnesium sulfate, the ether was distilled 
off, and the residue was distilled in vacuum. This gave 2.5 g (83%) 
of the carbinol with mp 92"-96" C (1 ram); n~ ~ 1.4829. The constants 
of the carbinoi agreed with those of the compound obtained by the ami- 
nomethylation of furyl ethyl carbinol. 
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