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ORGANIC PREPARATIONS AND PROCEDURES INT. ~ ( 1 ) .  55-58 (1981) 

PREPARATION OF 2-HYDROXYETHYLDIMETHYLAMINE ACYLIMIDES 

Robert J .  Small 

Ashland Chemical Company, Dublin, Ohio 43017 

Aminimides o f  the  general type I e x i s t  as b i p o l a r  ions which have 

0 CH3 

- 1  
II - I+ 

R-C-N-N-R' 

CH3 

I R,R' = a l k y l  

0 CH3 
1 - I+ 

R-C-N-N-CH2-CH-R' 
- 1  I 

CH3 OH 

I 1  R '  = H, CH20(CH2)3CH3 

i n t e r e s t i n g  proper t ies .  

f e c t s  aga ins t  microorganisms1 s 2  and p o t e n t i a l  su r fac tan t  p roper t ies .  

When c e r t a i n  a l k y l  epoxides are subs t i t u ted  f o r  R ' ,  the  2-hydroxy- 

a1 kylamine acyl imides (11) obtained have enhanced sur fac tan t  p roper t ies  

because o f  the p o s s i b i l i t y  f o r  i n t e r a c t i o n  between the negat ive ly  

charged n i t rogen  and the  hydroxyl group3. 

Many o f  these aminimides have germicidal  e f -  

kC02Me + Me2NNH2 + CH2CH-R" <700, I 1  + MeOH 
\I 
0 

As w i t h  most aminimides, t he  2-hydroxyalkylamine acyl imides (11) 

have shown i n t e r e s t i n g  c a t a l y t i c a l  p roper t ies  f o r  the  polymerizat ion of 

i socyanates t o  polyurethanes. 

a1 kylamine acyl  imide catalyzes the  polymerizat ion o f  isocyanates t o  

polyisocyanurate foams4, which are f i n d i n g  inc reas ing  uses i n  flame and 

smoke re ta rda t ion?.  

Under c e r t a i n  cond i t ions  the  2-hydroxy- 

Previous methods f o r  prepar ing the 2-hydroxyalkylamine acyl imides 

(11, R'=H and CH3) invo lved a one-step reac t i on  using isopropanol o r  

_ _  t-butanol as solvents w i t h  the  l i q u i d  reactants6. The alkene oxide was 
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SMALL 

added as a l i q u i d .  

the  temperature o f  t he  exothermic reac t ion .  

70° have a detr imental  e f f e c t  on the  aminimide. 

l i m i t s  the amount o f  product t h a t  can be prepared, and i t  was d i f f i c u l t  

t o  remove the f i n a l  t races o f  so lvent  dur ing  p u r i f i c a t i o n .  

the  use o f  l i q u i d  alkene oxides promotes the format ion o f  po lyg lyco ls  

which cannot be removed by vacuum s t r i p p i n g  o f  the product. 

cases the  f i n a l  aminimides were e i t h e r  viscous o i l s  o r  too  hydroscopic 

f o r  convenient r e c r y s t a l l i z a t i o n .  Several o f  the  2-hydroxyethylamine 

acyl imides made by the s o l v e n t / l i q u i d  ethylene oxide method gave poly-  

isocyanate ca ta l ys ts  w i t h  va r iab le  c a t a l y t i c  p roper t ies .  

A primary func t i on  o f  the  so lvent  was t o  moderate 

Reaction temperatures above 

The use o f  solvents 

I n  add i t ion ,  

I n  numerous 

The need t o  ob ta in  l a rge  q u a n t i t i e s  o f  2-hydroxyethylamine acy l -  

imide r a p i d l y  w i t h  low l e v e l s  o f  contamination from po lyg l yco l s  o r  

solvents,  f o r  the  study o f  t he  k i n e t i c s  o f  t r i m e r i z a t i o n  o f  phenyl iso- 

cyanate4, l e d  us t o  develop a new method t h a t  requ i res  no solvents.  The 

ethylene oxide i s  introduced as a gas i n t o  the  reac t i on  under a n i t rogen  

atmosphere, which no t  on l y  reduces the  p o t e n t i a l  f lannnab i l i t y  o f  

ethylene oxide bu t  a l so  prevents poss ib le  ox ida t i on  o f  the 1, l -d imethyl-  

hydrazi ne . 
L i q u i d  ethylene oxide was al lowed t o  d i s t i l l  a t  room temperature 

i n t o  the  reac t i on  s o l u t i o n  from a standard side-arm funnel .  Th is  addi-  

t i o n  method has the  added b e n e f i t  o f  prevent ing any po lyg lyco l  impur i -  

t i e s  t h a t  were present i n  the  commercial ethylene oxide from en te r ing  

the reac t ion .  It a lso  permits v i sua l  con t ro l  o f  the  quan t i t y  o f  

ethylene oxide added ins tead o f  r e l y i n g  on f l o w  meters, e tc .  The r a t e  

o f  ethylene oxide a d d i t i o n  can be increased by passing a stream o f  a i r  

around the  a d d i t i o n  funnel. Th is  combination o f  ethylene oxide a d d i t i o n  

w i t h  no so lvent  permi t ted  the  i s o l a t i o n  o f  dimethyl-2-hydroxyethylamine 
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PREPARATION OF 2-HYDROXYETBYLDIMETHYLAMINE ACYLIMIDES 

acetimide (R-CH3, R'=H) i n  a c r y s t a l l i n e  form f o r  the  f i r s t  time. 

TABLE. Dimethyl-2-Hydroxyethylamine Acyl imides (11, R '  = H) 

R 
24 mp IRQ (cm-l) 

'ID Color Y ie ld  Found L i t .  Found L i t .  

CH3(CH2)17e - wh i te  75 75-78.5' 75-87.5b 1570 1570b 

- wh i te  94 92.5-94 - 1575 1575' 
CH3 
HOCH2 1 .5059 orange 95 - - 1600 - 

- - - CH3CH2 ye l low 101 1590 - 
CH30CH2 ye1 1 ow 85 1610 - - - - 
(CH3)2NCH2 - ye1 1 ow 80 - - 1590 - 

- - - CH3(CH2)7 wh i te  91 1570 - 
- (CH2 14- whi te 68c 188 1570 - - - 
-( CH2 17- - ye l lowd 98 43-48 - 1580 - 

q a r b o n y l  group (neat). 'E. A. Sedor, P r i va te  Comnunication. 'Hydro- 
scopic mater ia l ;  some mater ia l  l oss  dur ing f i l t r a t i o n .  dForms crys- 
t a l s  on standing. eNMR(CDC13): 3.44 (6H, s,  CH3), 3.79-3.95(4HY M, 
CHz), 1.29. (34H, s, CH2) from i n t e r n a l  TMS. 

EXPERIMENTAL 

In f ra red  spectra were obtained as neat l i q u i d s  on a Perkin-Elmer 297 
spectrophotometer. Refractive ind ices  were determined w i t h  a Baslsch & 
Lomb Abbe Refractometer. Me l t ing  po in ts  were uncorrected. 

Dimethyl 2-Hydroxyethylamine Acetimide. Ethyl  acetate (273 g 3.1 mol) was 

placed i n  a 1 R., 3-neck round bottom f l a s k  f i t t e d  w i t h  a paddle s t i r r e r ,  

thennaneter, Dry I c e  condenser and a side-ann add i t i on  funnel under a 

n i t rogen atmosphere. 

r a p i d l y  a t  roan temperature w i t h  s t i r r i n g ,  

3.1 mol) was allowed t o  pass through the  reac t i on  via the  side-arm o f  the  

add i t i on  funnel. 

4.75 hrs, an I R  ana lys is  (comparison o f  t he  es te r  1740 an-' peak he igh t  

1 ,l-Dimethylhydrazine (186 g, 3.1 mol) was added 

Then ethylene oxide (136 g y  

A f t e r  3.75 hrs, t he  reac t i on  temperature was 51". A f t e r  
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versus the  aminimide 1575 cm-l peak) o f  the  s o l u t i o n  ind ica ted  t h a t  the  

reac t i on  was 95% complete. The pale ye l low s o l u t i o n  was s t r ipped using 

a water asp i ra to r  t o  remove the  by-product, ethanol .  The r e s u l t i n g  wh i te  

s o l i d  was mixed w i t h  50 m l  o f  to luene t o  remove the l a s t  t races  o f  ethan- 

o l  as the  azeotrope a t  4mn/55". A y i e l d  of 423 g (94%) o f  the  aminimide 

was obtained. A sample o f  the  aminimide r e c r y s t a l l i z e d  from toluene had 

a mp o f  92.5-94". 
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