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By boiling naphthylene- l ,8-d iamine  with 5-halogeno- and 5-n i t rofur fura l  in benzene or  xy- 
lene, 90-95% yields of the corresponding 2- (5-ha logeno-2- fury l ) -  and 2 - (5 -n i t ro -2 - fu ry l ) -  
2 ,3-dihydroper imidines  have been obtained. The dehydrogenation of 2 - (5 -b romo-2 - fu ry l ) -  
2 ,3-d ihydroper imidine  with palladium on carbon has given 2 - (5 -bromo-2- fu ry l )pe r imid ine .  
The compounds obtained have been charac te r i zed  by thei r  UV and IR spect ra .  

The s imples t  r ep resen ta t ive  of the furylper imidines  - 2 - (2- fury l )per imid ine  - was f i r s t  obtained [1] 
by boiling a mixture  of naphthylene- l ,8-d iamine  (NDA) with fur fura l  in xylene solution in the p resence  of 
10% of palladium on carbon.  It was la te r  found [2] that at room t em p e ra tu r e  NDA and fur fura l  fo rm 2-(2-  
furyl ) -2 ,3-  dihydroperimidine.  

It appeared to us to be of in teres t  to investigate the reac t ion  of NDA with 5-halogenofurfurals  and 
5-n i t rofur fura l .  It was found that when a mixture  of NDA with 5 -ch loro- ,  5 -b romo- ,  5- iodo- ,  or  5-n i t ro-  
fur fura t  was boiled in benzene o r  xylene,  the corresponding 2- (5-ha logeno-2- fury l ) -  or  2 - (5 -n i t ro -2 -  
fury l ) -2 ,3-d ihydroper imidine  (Ia, b, c, or  d) was formed (yields in xylene 75-85%, and in benzene 90-95%). 
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The high yields of compounds (Ia-d) a re  obviously a consequence of the stabilizing action of the halo- 
gens and of the nitro group on the furan nucleus [3]. 

When the condensation of NDA with a 5-halogenofurfural  was pe r fo rmed  in the p resence  of palladium 
on carbon as descr ibed  by Paragamian  et  al.  [1], instead of the expected 2- (5-halogeno-2-furyl )per imi-  
dines compounds (Ia-c) were  again obtained. Only when (Ib) was subjected to prolonged boiling in xylene 
solution with 10% of palladium on carbon did dehydrogenation take place,  leading to the format ion of 2-(5-  
b romo-2- fury l )per imid ine  (IT). 
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In ni t robenzene,  the yield of (lI) was 60%. The dehydrogenation of (lb) by the action of sulfur or  
selenium [4] in xylene at 125~ gave compound (]I) with yields of 25 and 20%, r e spec tNe ly .  
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TABLE I .  
pe r imid ines  

E ~C* 
o 

Ia 134 270 
332 
344 [ 

I1 140 270 
332 

i 344 
Ic ! 109 270 I 

332 
342 

Id I 165 264 
319 
380 ! 

II 210 2681 
(dec.) 330! 

344 
III 146 268 

340 
346 

2-  (2 -Fury l ) -2 ,3 -  d ihydroper imid ines  and 2-  (2 -Fury l ) -  

IR spect,, 
cm -1 

3,03 3260 550 
4,1713410 770 
4,18 
3,64 3358 550 
4,1713405 770 
4,18 
3,83/3360 550 
4,0913400 
4,08 / 
3,7813260 / -- I 
4 35, E3355 

3:47[ 770 
4,42 1600 
4,1711640 
4,22 
4,14] 15901" -- 

4,09 1630 
4,13 

Empirical 
formula 

I I CIsHnCIN20 t 66,7 4,4 

CIsHHBrN20 57,5 3,8 

CI~HIIIN20 149,813,2 

CIsH.N303 64,2 4,2 

CIsHgBrN20 57,8 3,0 

CIsHI3N20 77,6 5,0 

Found, % 

,o H N ~ H N 

10,7 

8,9 ! 

8,0 

14,6 

8,9 

11,4 

2,9 66,5 

'5,7 57,2 

5,6 57,5 

-- 77,4 

4,2 104! 13 1 92 

3,5 8'9 25'4 95 

3,0 7'8 35'1, 90 

3,9 14'9 67 

2,9 8',9 2~5 60 

4,9 11,3 -- 56 

* The subs tances  w e r e  r e c r y s t a l l i z e d  f r o m  ethanol.  
t F requency  of the pe r imid ine  r ing.  

On the bas i s  of these  fac ts ,  it can be said that  the synthes is  of 2 - (2 - fu ry l )pe r imid ine  by the method 
of P a r a g a m i a n  et al .  [1] takes  place in two s tages .  In the f i r s t  s tage  2 - (2 - fu ry l ) -2 ,3 -d ihydrope r imid ine  is 
fo rmed ,  and in the second s tage  this undergoes  catalyt ic  dehydrogenat ion and is conver ted  into 2 - (2 - fu ry l ) -  
pe r imid ine .  

We have es tabl i shed that  2-  (2- furyl )per imidine , l ike  the condensed 2- (2-furyl ) imidazoles  [5], does not 
undergo e lec t rophi l ic  subst i tut ion in the f r e e  a posit ion of the furan  nucleus.  Thus,  it is not ace ty la ted  by 
ace t ic  anhydride  in the p r e s e n c e  of pe rch lo r i c  acid [6] and is not n i t ra ted  by ni t r ic  acid in acet ic  anhydride 
[7]. The methyla t ion  of 2-  (2 - fu ry l )pe r imid ine  by method [8] takes  place smoothly  and gives  a high yie ld  of 
2 -  (2-furyl ) -  1- me thy lpe r imid ine  (Ill). 

The UV s p e c t r a  of compounds (Ia-c) a r e  e x t r e m e l y  complex in re la t ion  to the posi t ions of the ab-  
sorp t ion  bands,  but the intensi ty of absorp t ion  r i s e s  with an inc rease  in the a tomic  weight of the halogen 
p resen t  in the furan  nucleus of these  compounds.  The IR s p e c t r a  of the compounds obtained show a b s o r p -  
t ion bands cor responding  to s t re tch ing  v ibra t ions  of the N--H, C - H a l ,  and other  groups (Table 1). 

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

The UV s p e c t r a  of compounds (I-III) we re  taken on an SF-4  spec t ropho tomete r  in methanol .  The IR 
s p e c t r a  were  taken on a UR-20 ins t rumen t  in paraf f in  oil and in ch lo roform.  

2-  (5- Ha logeno-2- fu ry l ) -2 ,3 -  d ihydroper imid ines  (Ia- c). A mix tu re  of 0~ 8 g (5 mmoles )  of naphthyl-  
e n e - l , 8 - d i a m i n e ,  5 m m o l e s  of the appropr i a t e  5-ha logenofurfura l ,  and 50 ml  of benzene was boiled with 
mechan ica l  s t i r r i ng  for  1 h. The hot r eac t ion  mix tu re  was f i l te red ,  the benzene was dist i l led off f r o m  the 
f i l t r a te ,  and the r e s idue  was c rys t a l l i zed  f r o m  ethanol.  Co lor less  c r y s t a l s .  

2 - ( 5 - N i t r o - 2 - f u r y l ) - 2 , 3 - d i h y d r o p e r i m i d i n e  (Id). A mix tu re  of 0.8 g (5 mmoles )  of naph thy lene - l ,8 -  
diamine,  0.7 g (5 mmoles )  of 5 -n i t ro fu r fu ra l ,  and 30 ml  of o -xylene  was boiled for  1 h~ The solution was 
f i l t e red  while s t i l l  hot, and the o-xylene  was dis t i l led off f r o m  the f i l t ra te .  The res idue  was dissolved in 
ch lo roform,  and the reac t ion  product  was  isola ted by flow ch roma tog raphy  using a lumina as adsorbent .  
Dark  r ed  c r y s t a l s .  

2 - ( 5 - B r o m o - 2 - f u r y l ) p e r i m i d i n e  (II). A mix tu r e  of 1.58 g (5 mmoles )  of 2 - ( 5 - b r o m o - 2 - f u r y l ) - 2 , 3 -  
d i h y d r o p e r m i d i n e  (Ib), 30 ml  of n i t robenzene,  and 0.3 g of 10% pal ladium on carbon  was heated with m e -  
chanical  s t i r r ing  at  125~ for  2 h. The hot m ix tu r e  was f i l t e red  and the n i t robenzene  was dis t i l led off 
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f r o m  the f i l t ra te  at  a p r e s s u r e  of 8-10 m m  Hg. The r e s idue  was dissolved in benzene and to isolate  the 
reac t ion  product  the solution was pas sed  through a column of a lumina.  Red c r y s t a l s .  

2 - ( 2 - F u r y l ) - l - m e t h y l p e r i m i d i n e  (HI). In a cu r ren t  of ni trogen,  with mechanica l  s t i r r ing ,  a solution 
of 0.56 g (10 mmoles)  of caust ic  potash in 10 ml  of ethanol was added to a solution of 2.34 g (10 mmoles)  of 
2 - (2 - fu ry l )pe r imid ine  in 30 ml  of ethanol, and then 1.42 g (10 mmoles)  of methyl  iodide was gradual ly  
added. The mix tu re  was boiled in an a tmosphe re  of ni t rogen for  3 h and then the ethanol was dist i l led off 
in a cu r ren t  of ni t rogen.  The r e s idue  was ex t rac ted  with ch loroform (3 x 30 ml). The ch lo ro fo rm ex t rac t  
was dr ied with po tass ium carbonate ,  and the reac t ion  product  was s epa ra t ed  by the method of flow chro-  
matography ,  using a lumina as  adsorbent .  Light-yel low c rys t a l s .  
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