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N-Aeyl- ,  N-alkoxyearbonyl- ,  and N-benzenesu l fony lperhydro- l ,5 -d ioxa-3-azep ine  de r iva -  
t ives were  obtained in 9-20% yields by condensation of ethylene glycol with unsubstituted 
amides,  urethanes,  and formaldehyde in ref luxing xylene in the p resence  of a catalyst  (con- 
cen t ra ted  HC1). 

3 -Ace ty l -  (I), 3 -propionyl -  (II), 3 -ea rbomethoxy-  (liD, 3 -carbe thoxy-  (IV), and 3-benzenesul fonylper -  
hyd ro - l , 5 -d ioxa -3 -azep ines  (V), fo rmed  via the scheme 
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X=COCH 3 I, COC2H 5 II, COOCll 3 Ill, COOC2H 5 IV, SO2C6H 5 V 

were  obtained by condensation of ethylene glycol with unsubstituted amides,  urethanes ,  and formaldehyde.  

The reac t ion  was c a r r i e d  out in ref luxing xylene in the p resence  of concentra ted HC1 (catalyst) with 
azeot ropic  dist i l lat ion of the water  fo rmed  during the reac t ion .  

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

3-Ace ty lpe rhydro - l , 5 -d ioxa -3 -azep ine  (I). Acetamide [59.07 g (1 mole)], 62.07 g (1 mole) of ethylene 
g lyco l  and 66 g (2.2 mole) of paraformaldehyde were  mixed with 400 ml of xylene.  The react ion was com-  
pleted in 30 rain in the p resence  of 0.01 mole of concentra ted hydrochlor ic  acid with vigorous s t i r r ing  and 
ref luxing of the solvent;  the end of the react ion was de termined  f rom the cessa t ion of water  production. 
The reac t ion  mixture  separa ted  into l aye r s  on cooling. It was then neut ra l ized  with t r ie thylamine,  the up- 
per  l aye r  was separated,  and the lower layer  was washed with 400 ml of xylene.  The xylene solutions were 
combined and fract ionated.  

II and III were s imi la r ly  obtained. 

TABLE I. 

Bp 
L (3 ram) 
o 

I 94--96 
II 102--104 

III 91,5--92,5 
IV 94,5--95,5 
V -- 

Charac te r i s t i c s  of the Compounds Obtained 

M p  d420 n• 2~ 

i 

- -  11,1987[1,4780 
37--39 -- I - -  

-- 1245011,4633 
-- 13702 1,4576 

82,5--83,5 -- -- 

Empirical - -  

formula 

C~HuNOa 
C7HlaNOa 
CsHI1NO~ 
CTHIaNO4 
C10H13NO4S 

Found Calculated~ i ~" ~ 

.~  

49,317,8/9,8 34,28 49,7 7,6 9,7 34,61 
~2,9t7,8 8,9 - [ 5 2 , 8  8,2 8,8 ~4 
44,9[6,6 8,3 35,67 44,7[6,9 18,7 36,07115 
48,3 7,374 40,81 48,0 7,5 8,0 140,69119 
49,5 5,6 5:9 -- 49,4 5,4 5,8 -- 
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The r eac t ion  mix tu re  did not s e p a r a t e  into l a y e r s  dur ing  the synthes i s  of IV, and the solut ion was 

f r ac t iona ted  a f t e r  neu t r a l i za t ion  of the HCl and f i l t r a t ion .  

In the syn thes i s  of V the solvent  was r e m o v e d  by vacuum d i s t i l l a t ion  a f t e r  neu t ra l i za t ion  of the m i x -  
tu re ,  and the sol id  r e s idue  was e x t r a c t e d  with hot pe t ro l eum e ther  (bp 70-90~ f rom which V c r y s t a l l i z e d  

on cooling.  

The compounds obtained (Table 1) a r e  c o l o r l e s s  l iquids  or  white,  c ry s t a l l i ne  powders  which a re  so l -  
uble in mos t  o rganic  solvents  and, except  for V, in wa te r .  The i r  s t r u c t u r e s  were  conf i rmed  by t h e i r  IR 
s p e c t r a .  The IR spec t rum of I contains  bands at 1660 cm -I (C=O) and 1125 cm -1 (C - O - C ) ;  III has bands 
at  1710 cm -1 (C=O) and 1130 cm -1 ( C - O - C )  ; V has bands at 1346 and 1182 cm -1 (S--O) and at 1138 cm -1 
(C - O - C ) .  Bands which co r r e spond  to N - H  and O - H  groups a r e  not p r e s e n t  in the IR s p e c t r a .  The IR 
s p e c t r a  of the so l ids  (in KBr pel le ts )  and of the l iquids  (in a f i lm between KBr plates)  were  r e c o r d e d  with 
a UR-10 s p e c t r o m e t e r .  
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