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Abstract - u-Allenylnitr i les give dihydrooxazines and tetrahydropyridines 

with 3-hydroxypropylamine whereas with 1 .3-didnopropane they afforded 

tetrahydropyrimidines . 
We have previously es tabl ished t h a t  Michael addit ion of amines t o  a-allenyl n i t r i l e s  gives 

1 
enmin ic  n i t r i l e s  i n  near ly  quan t i t a t ive  y ie lds .  We now repor t  t h a t  t h e  cyc l i sa t ion  of 

adducts from 1 , 5 - d i h c t i o n a l  m i n e s  followed by elimination of a c e t o n i t r i l e  gives 

dihydrooxazines ( I I ) ,  tetrahydropyridines (.V) and tetrahydropyrimidines (VI I I )  i n  good 

y ie ld .  

3-Hydroxypropylamine r eac t s  spontaneously with a-a l lenyl  n i t r i l e s  t o  give the  enaminic 

n i t r i l e s  ( I )  of 98% pur i ty  i n  quant i ta t ive  y ie ld .  Treatment o f  ( I )  with a ca ta ly t i c  

quanti ty of sodium ethoxide and heat ing a t  200-250' effected t h e  Michael type cycl iza t ion 

followed by elimination of a c e t o n i t r i l e  t o  give t h e  dihydrooxazines (11) i n  70-75s y i e l d  

( c f  Table). 



However, when the  enaminic n i t r i l e s  (I) were heated a t  300' i n  the  absence of c a t a l y t i c  

sodium ethoxide, i n  addit ion t o  obtaining the  dihydrooxazines (11) i n  *30% y ie ld ,  a 

second c rys t a l l ine  compound was i so la t ed  i n  65-70% yie ld .  Elemental and mass s p e c t r a l  

analyses show t h a t  the  l a t t e r  is  derived from the  adducts ( I )  by los s  of one molecule of 

water but does not  give s ignals  i n  the  n.m.r. spectrum f o r  o l e f i n i c  o r  enaminic protons 

2 
expected for  compound (111). The spectroscopic and ana ly t i ca l  da ta  obtained a r e  

r a t iona l i sed  by e i t h e r  pos tula t ing  dehydration of the  enamine n i t r i l e  ( I )  t o  the  

acet id ine  (IV) followed by r i n g  expansion3a or  a [3,3lsigmatropic rearrangement of t h e  

N-allylenamine (111) and followed by a concerted sigmatropic r ing  c1osu1-e~~  t o  give the  

tetrahydropyridine ( v ) .  The two products were readi ly  separated by column chromatography. 

Dropwise addit ion of a l l eny l  n i t r i l e s  st 0' t o  1,3-diaminopropane gave t h e  Michael 

adduct ( v I )  i n  'LBO$ y i e l d  and the  bis-adduct (VII)  i n  about 20% yie ld .  T h e m 1  

0 
cycl isa t ion of t h e  adducts ( V I )  a t  250 gave the  tetrahydropyrimidines (~111) 

(see  Table). 
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Imidazolines have been obtained from 1,2-diamines and a -a l l eny ln i t r i l e s .  4 

Table 

R1 R' b.p.0/760 m Hg y i e l d  % ---- -- m/e ...... 

Me Et  174 70 1 4 1  

R2 Et  190 75 

A l l  heterocycles showed sa t i s f ac to ry  elemental analyses and s p e c t r a l  da ta  i n  agreement 

with t h e  a s s i a e d  s t ruc tu res .  
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