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Acid-cata lysed c y c l i s a t i o n  of  t h e  secondary amides (&) 

having a hydroxyl group a t  a,B o r  y-posi t ion wi th  

formaldehyde gave oxazo l id ine ,  1,3-oxazine o r  1.3- 

oxazepine d e r i v a t i v e s ,  r e s p e c t i v e l y .  

P rev ious ly ,  we have r e p o r t e d  t h a t  a r e a c t i o n  of t h e  secondary 

amides (1) having a hydroxyl group a t  y - p o s i t i o n  wi th  formal in  i n  
% 

an a c i d i c  medium d i d  n o t  g ive  t h e  benzopyrans (2a)  b u t  t h e  seven- 
%% 

membered compound, 1,3-oxazepin-4-ones ( 2 )  , which formed a 

methylene b r idge  between hydroxyl and arnide funct ions . '  A s  an  

ex tens ion  of  our  s tudy ,  we i n v e s t i g a t e d  a genera l  a p p l i c a b i l i t y  of  

t h l s  r e a c t i o n  because t h e r e  a r e  only  l i m i t e d  r e p o r t s  on a r e a c t i o n  

o f  amides w i t h  carbonyl  compounds. 2 r 3  H e r e ,  we wish t o  r e p o r t  an  

ac id -ca ta lysed  c y c l i s a t i o n  r e a c t i o n  of  t h e  secondary amides 



possess ing  a hydroxyl group a t  a,@ O r  y -pos i t ion  wi th  formaldehyde. 

The s t a r t i n g  amide a l c o h o l s  (3 )  have been prepared by a 
% 

condensation of amines wi th  l a c t o n e s  and hydroxy c a r b o x y l i c  a c i d s  

o r  e s t e r s  by t h e  known  method^.^ A c y c l i s a t i o n  was c a r r i e d  o u t  

by r e f l u x i n g  a s o l u t i o n  of t h e  amides ( 3 )  and paraformaldehyde i n  
% 

to luene  o r  xylene i n  t h e  presence of p- toluenesulphonic  a c i d  under 

t h e  removal of wa te r  formed and then t h e  product  (3) was p u r i f i e d  

on s i l i c a  g e l  column chromatography, whose r e s u l t s  a r e  shown i n  

Table I.  Moreover, we have examined t h i s  c y c l i s a t i o n  r e a c t i o n  

by us ing formal in  and hydroch lor ic  a c i d  i n  boiling e t h a n o l  f o r  8 

h r ,  and found t h a t  1,3-oxazine format ion proceeded smoothly b u t  
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Table I. The C y c l i s a t i o n  Reaction of t h e  Secondary Amides, ---- 
Possess ing a Hydroxyl Group a t  a, 0 and Y - ~ o s i t i o n  

Compd. 
n R1 R Reaction Conditions Yield (%) 

2 b) 
NO. 

Refluxincr 
T k  (hr) 

b )  With t h e  except ion of the  i s o l a t e d  y i e l d  of t h e  

mmpounds, 1,2,3 and 4 ,  gas chromatographic method was 

used f o r  t h e  determinat ion.  



five-membered r i n g  d id  no t  form and seven-membered ones gave a 

poor r e s u l t .  

HCHO 

H+ 

0 0 

1 2 n=O R and R : CH3, H ;  C2H5, H ;  CH C H 5 r  H; (CH2)2C6H5 ,  H ;  

CH2C6H5, CH3 ; CH2C6H5, C6H5; ( C H 2 )  2C6H5, C6H5 

1 2 n= l  R and R : CH3, H ;  C2H5, H; C6H5, H ;  CH C H H ;  ( C H 2 ) 2 C 6 H 5 ,  H 
2 6 5' 

1 2 
n=2 R and R : CH3, H; C2H5, H; CH2C6H5, H ;  (CH2)2C6H5 ,  H 

The s t r u c t u r e  o f  our  products  was determined by microanalyses 

and s p e c t r a l  cons idera t ion  a s  shown i n  Table 11. 4-Oxazolidinones 

showed an amide carbonyl absorp t ion  a t  1700 - 1705 cm-' i n  i r  

spectrum and nmr spectrum revea led  methylene protons  a t  C-2 

p o s i t i o n  having a long range coupl ing J2.5 1 HZ a t  6 4.8 - 5.1 ppm. 

On t h e  o t h e r  hand, s i x -  and seven-membered product showed C-2 

methylene protons  a t  6 4.5 - 5.0 ppm a s  s i n g l e t .  

Thus w e  could develop a simple syn the s i s  o f  4-oxazolidinones, 

1,3-oxazin-4-ones and 1,3-oxazepin-4-ones from hydroxylated 

amides, and now a r e  i n v e s t i g a t i n g  an ex tens ion  of t h i s  r e ac t i on  

t o  t h i o l  d e r i v a t i v e s  and hydrazides .  



T_a&ig ---- 11. Physical Constants and Spectral Data of the Cyclisation Products 

Cornpd. b.p. [mmHg]or IR max cm-I 
NO. m.p./Recryst. (CHC13) NMR (CDC13) 6 

solventa) 

2.93(3H,s.N-CH3), 4.28(2H,br s,C5), 5.06 (2H,m,C2) 

1.19(3H,t,J=7Hz,CH2CF13), 3.42(2H,q,J=7Hz,Cg2CH3), 

4.26(2H,m,C5). 5.08(2H,m,C2L 

4.31(2H,t,J=1Hz,C5), 4.51(2H,s,N-CH2C6H5), 4.96(2H,t, 

J=1Hz,C2), 7.33(5H,s,C6H5) 

2.89(2H,t,J=7Hz,CH2C6H5), 3.60(2H,t,J=7Hz,N-CIi2CH2), 

4.19(2H,t,J=1Hz,C5), 4.83(2H,t,J=1Hz,C2), 7.26(5H,s,C6H5) 

1.42(3~,d,~=7Hz,-CH~), 4.2-4.7(3H,m,N-CH -C H and C5), -2 6 5 
4.86 (2H,d, J=1HZrC2) , 7.30 (5H,s,C6H5) 
4.53(2H,s,N-CIi2C6H5), 5.07(2H,m,C2), 5.29(1H,t,J=1Hz,C5), 

7.32, 7.43(10H, each s, C6H5X2) 

2.84(2H,t,J=7Hz,CH2Cg2C6H5), 3.57(2Hrt,J=7Hz,N-Cg2CH2) 

4.89(2H,d,J=1Hz,C2), 5.19(1H,t,J=1Hz,C5), 7.32, 7.36 

(10H,each s, C6H5X2) % 
3 
m 

2.49 (2H, t, J=6Hz,C5), 2.86 (3H,s,N-Cg3) , 4.02 (2H, t, J=6Hz, 7) 

C6), 4.73(2H,s,C2) % < 

l.14(3H,t,J=7.5Hz,CH2Cg3), 2.80(2H,t,J=6Hz,C5), 3.37 2 m II, 
(2HPq,J=7.5Hz,N-Cl12CH3), 3.99(2H,t,J=6Hz,C6), 4.76(2H, < 

0_ 
S,C2) U 

2.65(2H,t,J=6Hz,C5), 4.08(2H,t,J=6Hz,C6), 5.03(2H,s,C2), 5 
7.30(5H,br s ,  C6H5) N 

d 

'0 
U 
U 



1640 2.43(2H,t,J=6Az,C5), 3.88(2H,t,J=6Hz,C6), 4.33(2~,s, 

N-CH2C6H5), 4.56(2H,S,C2), 7.19(5H,s,C6H5) 

1640 2.53(2H,t,J=6Hz,C5), 2.90(2H,t,J=7Hz,CH2Cg2C6H5), 3.56 

(2H,t,J=7HzrN-Ce2CH2), 3.93(2H,t,J=6Hz,C6), 4.49(2H,S,C2), 

7.26 (5H,s,C6H5) 

1645 1.5-2.0 (2H,m,C6), 2.73 (2H,m,C5), 3.02 (3H,s,N-CH3), 

3.93(2H,t,J=6Hz,C7), 4.82(2H,s,C2) 

1645 1.14(3H,t,J=7Hz,CH2CHj). 1.6-2.1(2H,m,C6), 2.70(2~,m,C~), 

3.47(2H,q,J=7Hz,N-Cg2CH3), 3.91(2H,t,J=5Hz,C7), 4.82(2H,s, 

C2) 
1650 1.6-2.1(2H,m,C6), 2.80 (2H,m,C5), 3.92 (2H,t,J=5Hz,CZ), 

4.67(2H,S,N-Cs2C6H,), 4.79(2H,s.C2), 7 . 2 7 ( 5 ~ , s , ~ ~ ~ ~ )  

1645 1.5-2.0 (2H,m,C6) , 2.57-2.96 (4H,m,CH2CK2C6H5 ?nd c5), 

3.53-3.92(4H,m,N-Cg2CH2 and C,), 4.61(2HrsrC2)r 

7.21(5H,s,C6H5) 
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