
C O N C L U S I O N S  

1. The rate of the thermal decomposition of tert-butyl hydroperoxide (TBH) to the f ree  radicals in 
N,N-dimethylacetamide (DMA) as the medium is directly proportional to the hydroperoxide concentration and 
inversely proportional to the DMA concentration. A more complex dependence on [DMA] was obtained for 
cumyl hydroperoxide (CH). A scheme was proposed and the effective initiation rate constants were determined 
in the range 52.5-90.3 ~ (TBH) and 80-110 ~ (CI-D. 

2. The empirical decomposition rate (Wp) for TBH and CH in DMA as the medium obeys the equation: 
Wp ~ [ROOH]03/2. For  TBH, Wp ~ [DMA] -1.5 when [DMA] > 7 mole/ l i ter .  Acceptors of alkyl radicals, like 
benzoquinone and 2,2,6,6-tetramethylpiperdin-l-oxyl,  effectively inhibit the empirical decomposition of hy- 
droperoxides. A scheme was proposed for the induced decomposition and the effective rate constants at 132 ~ 
were determined. 
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REACTION OF MONOETHANOLAMINE VINYL 

ETHER WITH ALDEHYDES 

M. F. Shostakovskii, B. U. Minbaev, 
I. V. Kirilyus, and O. A. Aimakov 

UDC 542.953.4:547.435:547.281:547.571 

The condensation of amino alcohols with aldehydes, which leads to oxazolidines, is well known [1], but 
information on the condensation of monoethanolamine vinyl ether is res t r ic ted to the statement made in [2] that 
the reaction products with acetaldehyde immediately turn to a tar  when fractionally distilled in vacuo. In 
order  to ascertain the behavior of monoethanolamine vinyl ether in nucleophilic addition reactions we deemed 
it of interest  to study its condensation with carbonyl compounds. The presence of a vinyl group in hydroxy- 
ethylamine made it possible to expect obtaining new derivatives of vinyl monomers. The lat ter  can have bio- 
logical activity as defoliants, herbicides, and plant growth stimulants by analogy with the condensation products 
of amino alcohols with furfural [3] and benzaldehydes [4]. 

In the present  paper it was shown on the example of reacting monoethanolamine vinyl ether with alde- 
hydes that the vinyl ethers of amino alcohols can be used successfully as the amino components for obtaining 
derivatives of hexahydro-l ,3,5-tr iazine and Schiff bases that eontainthe fragments of vinyl ethers in their  
composition. 

Chemical and Metallurgical Institute, Academy of Sciences of the Kazakh SSR, Karaganda. Translated 
from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 5, pp. 1217-1220, May, 1978. Original art icle 
submitted October 5, 1977. 
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RNH~ -:- WCHO - - ~  [RNHCHW] 

(1) (u)--(IV) L OH j 
(v) 

R = CH..CHzOCH--CHz 
P,' = H (IlL ary ! (III), furyl Or) 

RNHCHzNHR (VI) 

R 

N 

- - -  R--N N--R (VII) 

--~ RN------EH(R') (IX)--(XVII) 
RNHCH(R')NfIR (VIII) 

When monoethanolamine vinyl e ther  (MEAVE) is r eac ted  with p a r a f o r m  (II) the s to ich iomet r ic  amount 
of wa t e r  is l i be ra t ed  and the t r iv inyl  e ther  of 1 ,3 ,5- t r i s (hydroxyethyl )hexahydrot r iaz ine  (Vrr) is f o rme d  in 
91% yield.  Depending on the concentra t ion  of (II), the competing condensat ion of aminomethylol  (V) with 
another  MEAVE molecule ,  which leads to methylenediamine  (VI), p roceeds  in pa ra l l e l  with the main  d i r e c -  
tion. To suppres s  this s ide reac t ion  it is n e c e s s a r y  to use  an excess  of (II). The reac t ion  with benza ldehydes  
(Hi) and fu r fu ra l  (IV), taken in equ imola r  amounts ,  p roceeds  with the fo rmat ion  of the cor responding  vinyl 
e thers  of Schiff bases  in 81-96% yield. The fo rmat ion  of the amina l s  (VIII) of fur fura l  and benzaldehydes was 
not detected.  

The reac t ion  products  (VII), ( IX) -  (XIII), (XVII) (Table 1) a r e  v iscous  oily liquids that can be readi ly  
dist i l led in vacuo, whereas  (XIV)--(XVI) a r e  c rys ta l l ine .  They a re  readi ly  soluble in benzene,  acetone,  dioxane, 
alcohol,  ch loroform,  o r  e ther ,  and in wa te r  a r e  hydrolyzed to the s ta r t ing  products .  The molecu la r  re f rac t ion  
exal tat ions a r e  posi t ive,  which is explained by the p r e s e n c e  of conjugation of the r e lec t rons  of the a ro ma t i c  
r ing and the azomethine group. 

The s t r u c t u r e  of the obtained compounds was proved by catalyt ic  hydrogenation.  The amount  of absorbed  
H~ co r r e sponds  to the p r e s e n c e  of t h ree  double bonds in the (VII) molecule ,  and two double bonds in (IX). In 
addition, (XVHI) was obtained by counter  synthes is  s ta r t ing  with (XIX). 

(vii) 

R 

.Y 

H, ( ' ~  (If) 
R--N .N--R ~ NH~CH~CH2OC2H~ 

(XVIII) (XIX) 

H= 
(IX) -- C6HsCH2NHR 

{xx) 

R ~ CH._,CH20CH~CH~ 

The IR spec t r a  of all of the obtained compounds a re  in full a g r e e m e n t  with their  s t ruc ture .  The constants  
and e lementa l  ana lys is  data fo r  the vinyl e thers  of the Schiff ba se s  of hydroxyethylamines  (IX)-(XVI) a r e  given 
in Table  1. 

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

Monoethanolamine vinyl e ther  was obtained as descr ibed  in [5]. The !R spec t r a  we re  taken on a UR-20 
spec t ropho tome te r  as KBr  pel le ts  and as a m i c r o l a y e r .  

Tr iv inyl  E ther  of 1 ,3 ,5-Tr i s (hydroxye thy l )hexahydro t r iaz ine  (VII). A s t i r r ed  mixture  of 8.7 g of MEAVEt 
3.4 g of p a r a f o r m ,  and 60 ml of benzene was heated in a f lask  equipped with a wa te r  s e p a r a t o r  until the l i b e r a -  
tion of wa te r  ceased.  After  r em ova l  of the benzene the res idue  was vacuum-dis t i l l ed  to give (VII) in 91% yield,  
bp 165-167 ~ (3 mm); d42~ 1.0409; nD 2~ 1.4960. Found: C 60.13; H 8.78; N 13.84%. C15H2?N303. Calculated: 
C 60.60; H 9.09; N 14.14%. In f ra red  spec t rum (v, cm-1); 1205, 1620, 3025, 3120 (CH2= CHO); absorpt ion in the 
1570 and 3300-3500 c m  -1 regions  (NH) is absent.  

Tr ie thyt  E ther  of 1 ,3 ,5-Tr i s (hydroxye thy l )hexahydro t r iaz ine  (XVIII). a) Under the above descr ibed condi- 
t ions,  f r o m  8.9 g of e thoxyethylamine (XIX) and 3.4 g of p a r a f o r m  we obtained (XVIII) in 80% yield, bp 175-176 ~ 
(2.5 mm);  d42~ 0.9640; nD2~ 1.4630. Found: C 59.32; H 10.63; N 13.57%. C15H33N303. Calculated: C 59.40; 
H 10.89; N 13.86%. 
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b) The hydrogenat ion of 7.42 g of vinyl e ther  (VID was run in 30 ml  of ethanol using 1.0 g of ske le ta l  
Ni until sa tu ra t ion  was comple te .  The ethanol was dis t i l led off, and the res idue  was vacuum-dis t i l l ed  to give 
6.5 g of (XVIII), bp 167-168 ~ (2ram); d42~ 0.9660; nD 2~ 1.4615. 

Ethyl E ther  of N-(Hydroxyethyl )benzylamine  (XX). Under conditions s i m i l a r  to the preceding  e x p e r i -  
ment,  f rom 8.7 g of (IX) and 0.5 g of ske le ta l  Ni we obtained 6.5 g of ethyl e ther  (XX), bp 115-117 ~ (1.5 mm); 
d42~ 0.9653; nD 2~ 1.5075. 

Vinyl E ther  of N-(p-Ni t robenzyl idene)hydroxyethylamine  (XIV). A mix tu re  of 7.5 g of p -n i t r obenza lde -  
hyde and 4.3 g of MEAVE in 30 ml of ethanol was s t i r r e d  at 50-60 ~ fo r  3 h. After  r emova l  of the solvent  we 
obtained 10 g (91.3%) of vinyl e ther  (XIV), which was r ec ry s t a l l i z ed  f r o m  alcohol.  In f ra red  spec t rum (~, cm-1); 
1205, 1620, 3030, 3125 (CH2= CHO), 1640 (C= N), 700, 1518, 1580 (C6H5); absorp t ion  in the 3300-3500 cm -1 
region is absent .  

Hydro lys i s  of (XIV). A mix tu re  of 8.0 g of vinyl e ther  (XIV) and 25 ml  of wa te r  was shaken for  8 h. 
Af ter  the usual  workup we i so la ted  2.5 g of MEAVE [2] with bp 115-117 ~ and nD 2~ 1.4420, and 3.8 g of p - n i t r o -  
benzaldehyde with mp 105-106 ~ 

Vinyl E ther  of N-(Fur fury l idene)hydroxye thy lamine  (XVII). A mix ture  of 4.3 g of MEAVE, 4.8 g of 
f r e sh ly  dis t i l led fu r fura l ,  and 50 ml of toluene was heated in a f lask equipped with a wa te r  s e p a r a t o r  until the 
l ibera t ion of wa t e r  ceased .  Af ter  r e m o v a l  of the toluene the res idue  was vacuum-dis t i l l ed  to give 6.5 g of 
(XVII}, bp 110-112 ~ (5 mm);  d42~ 1.0045; nD 2~ 1.5330. Found: C 65.27; H 6.34; N 8.83%. CgHllNO 2. Calculated:  
C 65.45; H 6.66; N 9.09%. Compounds (IX)-(XIII) were  obtained in a s i m i l a r  manner  (see Table  1). 

C O N C L U S I O N S  

The t r iv inyl  e ther  of 1 ,3 ,5- t r i s (hydroxyethyl )hexahydrot r iaz ine  and some  vinyl e thers  of the Schiff bases  
of hydroxye thy lamines  w e r e  synthes ized by the condensation of monoethanolamine vinyl  e ther  with aliphatic 
and a r o m a t i c  a ldehydes.  
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