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The reaction of monoethanolamine with cyanogen bromide has been 
studied. 2-Imino-l,3-oxazolidine has been obtained and its structure 
hasbeen proved. It has been confirmed that the reaction of cyanamide 
or calcium cyanamide with organic oxides and their chlorohydrins 
forms, in the first stage, hydroxyalkyl derivatives of cyanamide 
which cyclize with the formation of the corresponding 2-iminooxa- 
zolidine derivatives. 2-Aminooxazone derivatives are obtained by 
the tautomerization of the 2-iminooxazolidine derivatives. 

In the  l a s t  d e c a d e  and a ha l f ,  o x a z o l i d i n e  and o x a -  

z o l i n e  d e r i v a t i v e s  h a v e  b e e n  w i d e l y  u s e d  to ob ta in  

p l a s t i c s ,  p r i m a r y  [2] and s e c o n d a r y  [3] s i m p l e  and 

m i x e d  [4] a m i n o  a l c o h o l s ,  and d i h y d r o x y d i a m i n e s  [5]. 

The m o s t  i m p o r t a n t  m e t h o d  of ob ta in ing  o x a z o l i d i n e  
and o x a z o l i n e  d e r i v a t i v e s  i s  t h e i r  s y n t h e s i s  f r o m  c y a n -  

a m i d e  and i t s  s u b s t i t u t e d  d e r i v a t i v e s .  H o w e v e r ,  the  

l i t e r a t u r e  c o n t a i n s  e x t r e m e l y  c o n t r a d i c t o r y  i n f o r m a -  

t ion  o n t h e  s t r u c t u r e  of the  c o m p o u n d s  so ob ta ined .  It i s  

s t a t e d  tha t  t h e s e  c o m p o u n d s  a r e  h y d r o x y a l k y l  d e r i v a -  

t i v e s  of c y a n a m i d e  [6, 7]. A c c o r d i n g  to o t h e r  r e s u l t s ,  

they  have  a c y c l i c  s t r u c t u r e  and a r e  d e r i v a t i v e s  of 

o x a z o l i d i n e  [8-10]  o r  o x a z o l i d i n e  o r  an u n r e s o l v a b l e  

m i x t u r e  of t h e s e  t a u t o m e r i c  f o r m s  [11-13] .  

In con t inua t i on  of i n v e s t i g a t i o n s  c a r r i e d  out e a r l i e r  

on the  s t r u c t u r e  of o x a z o l i d i n e  and o x a z o l i n e  d e r i v a -  

t i v e s  [i0] and also of the mechanism of their formation 
by the reaction of alkylene oxides and their chlorohy- 
drins with cyanamide and calcium cyanamide, we have 
studied the reaction of monoethanolamine with cyano- 
gen bromide. The reaction leads to 2-imino-l,3-oxa- 
zolidine hydrobromide (I), which, after treatment with 
an equivalent amount of freshly calcined calcium oxide 
in anhydrous methanol, gives 2-imino-l,3-oxazolidine 
(If) in the free state. The formation of r 
eyanamide by the reaction of the substances mentioned 
is possible. However, it is impossible to isolate it 
from the reaction mixture even under mild conditions. 
~-Hydroxyethylcyanamide is obviously very unstable 
and even at room temperature it cyclizes with the 
formation of I. It is probable that the synthesis of 
II from ethylene oxide and calcium cyanamide also 
takes place through the stage of the formation of 
-hydroxyethylcyanamide. 

HBr, H i O  ~ HOC~'%CH2NH 2 + BrCN ~ [HOCH2CH~NHCN-HBr ] ~ HN= 

I 

H2NC N + cH,--c~t2 [~IOCI%CH2NHCN ~ ~ HS~ -" "~=L ) 
"xO j - . II O 

On being healed above i00 ~ C, II partially decom- 

poses with the liberation of ammonia. In contrast to 

5-alkyl- and 5-aryl-2-imino-substituted oxazolidines, 

II is very unstable to the action of water and on pro- 

longed heating it hydrolyzes with the formation of 

o x a z o l i d - 2 - o n e  (Ill). Compound  III i s  r e a d i l y  d e c o m -  

posed by a 3% solution of alkali with the formation of 
m o n o e t h a n o l a m i n e  and c a r b o n  d iox ide ,  i s o l a t e d  in the  

f o r m  of b a r i u m  c a r b o n a t e :  

H N - - C  H 
O = C~O/CH~+ H20 HOCH2CH2NH2 4" COz 

The f o r m a t i o n  of  I l l  c o n f i r m s  the  s t r u c t u r e  of II, s i n c e  

III can  be  ob ta ined  only  by  the  i n c o m p l e t e  h y d r o l y s i s  

of II; i t s  f o r m a t i o n  f r o m  2 - a m i n o o x a z o l i n e  i s  i m p o s -  
s ib l e .  The  s t r u c t u r e  of II i s  shown no l e s s  c o n v i n c i n g l y  

by  i t s  r e a c t i o n  wi th  e p i c h l o r o h y d r i n  in an aqueous  

m e d i u m .  U n d e r  t h e s e  c o n d i t i o n s ,  a s  in the  c a s e  of the  

r e a c t i o n  of  III wi th  e p i c h l o r o h y d r i n  [16], 3 - ( y - e h l o r o -  

f i - h y d r o x y p r o p y l ) o x a z o l i d - 2 - o n e  (IV) i s  ob ta ined :  

CICH CH--CH H20 
CICH CHCH --~O ~ H ~ - - - - ]  H20 ~ \ o  f ~' 2~ 2 ' 

.... II OH O = 
O =k~O/) --NH 3 --NH 3 

In IV 

I t s  s t r u c t u r e  was  shown  by a l k a l i n e  c l e a v a g e ,  which  

gave  ~ - h y d r o x y e t h y l ( y  - c h l o r o - f i - h y d r o x y p r o p y l ) a m i n e  

(V). 
The  r e s u l t s  of the  i n v e s t i g a t i o n s  p e r f o r m e d  show 

tha t  the  r e a c t i o n  of c y a n a m i d e  [8] and c a l c i u m  e y a n a m -  
ide  [9] w i th  a Iky lene  o x i d e s  and t h e i r  c h l o r o h y d r i n s  

[14] l e a d s  to the  f o r m a t i o n  of II o r  5 - a l k y l -  o r  5 - a r y l -  
2 - i m i n o - s u b s t i t u t e d  o x a z o l i d i n e s .  A m i n o o x a z o l i n e  and 

i t s  5 - a l k y l -  and 5 - a r y l - s u b s t i t u t e d  d e r i v a t i v e s  [12] a r e  

p r o b a b l y  o b t a i n ed  as  a r e s u l t  of the  t a u t o m e r i z a t i o n  

of II. 

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

2-1mino-l, 3-oxazolidine hydrobromide (I). A solution of 116.6 g 
(I.I mole) of cyanogen bromide in 400 ml of ether was added over I- 
1.5 hr with continuous stirring to 61 g (1 mole) of monoethanolamine 
coded to 2-8 ~ C. The reaction mixture was stirred at 30-32 ~ C, the 
ether was distilled off, and compound I was obtained in the form of 
a viscous brown liquid, n~ 1.5575; d~ ~ 1.5630. Found, %:. N 16.01; 
MR D 32.10. Calculated for CaH6N20. HBr, ~ N 16.06; MR D 32.08; 
tool. wt. 168.01. The alkaline cleavage of 1.2634 g of I yielded 
0.125 g of NH 3 and 1.443 g of BaCO 3. Calculated: NH s 0.128 g. 
BaCO 3 1.479 g. Calculated: NH s 0.106 g; BaCO s 1.180 g. 

2-Imino-l,a-oxazolidine (II). With stirring, a saturated solution 
of 56 g (1 mole) of calcined caustic potash in anhydrous methanol was 
added in small portions to 167.1 g (1 mole) of I, and the potassium 
bromide that deposited was filtered off. The methanol was distilled 
off from the filtrate (finally under vacuum), and II was obtained in 
the form of a viscous oil. Yield almost quantitative, n{~ 1.5436; 
d~ ~ 1.3639. Found, %: N 32.21; MR D 19.75; g-eq 85.87 (determined 
by nonaqueous titration [15]). Calculated for CsHsN20, o/~. N 32.56; 
MR D 20.13; g-eq 66.10. On alkaline cleavage, 1.149 g of II gave; 
NH a 0.211 g; BaCO s 2.343 g. Calculated: NH s 0.225 g; BaCO s 2.629 g. 
The hydrolysis of 1,245 g of II yielded: NH a 0.239 g; BaCO a 2.539 g. 
Calculated: NH s 0.243 g; BaCO s 2.848 g. 

Hydrolysis of II in a neutral medium. A solution of 20 g (0.23) 
mole) of II in 50 ml of water was heated to the boil over 3 hr. Then 
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the water was distilled off from the solution (finally under vacuum), 
giving III in the form of a light brown viscous mass. Bp 156 ~ C (0.005 
ram); n~ 1.5080; d 2~ 1.3230. Found, %. N 18o80; MR D 19.55; g-eq 
88.31. Calculated for C3HsNOz, %: N 16.09; MR D 19.11; mol. wt. 
87.08. On alkaline cleavage, 1.3043 g of Ill gave: BaCO 3 2.79 g. 
Calculated: BaCO 3 5.94 g. The hydrolysis of 0.89 g of III gave: 
BaCO 3 1.97 g. Calculated: BaCO 3 2.015 g. 

Cleavage of III in an alkaline medium. A solution of 21.75 g 
(0.25 mole) of III in 150ml of water and a solution of 34g(0.8 mole) 
of potassium hydroxide in 450 ml of water were mixed and heated 
at 90-100 ~ C for 4 hr, after which the water was distilled off. The 
resulting product was t~eated with 23.2 ml of sulfuric acid (d 1.835) 
and extracted with methanol to give ethanolamine. Bp 75-79 ~ C 
(10 ram); n~ 1.4538 (according to a handbook: n}~ 1.4539). 

Reaction of II with epichlorohydrin. A mixture of 43 g (0.5 mole) 
of II, 95 ml of water, and 51 ml (0.55 mole) of epichlorohydrin was 
heated at 98-100 ~ C for 4 hr, after which the water was distilled 
off and IV [16] was obtained in quantitative yield. The alkaline 
hydrolysis of IV gave an almost quantitative yield of V [18]. 
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