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NOTE 

SYNTHESIS OF N,N-DIMETHYL[ 2-I 4C] MORPHOLINIUM CHLORIDE 
II 

Jan  Adamus, P i o t r  Paneth and rnadyskaw Reimschussel 
I n s t i t u t e  of Applied Rad ia t ion  Chemistry, Technical  
Univers i ty ,  90-924 E6di, Poland. 

SUMMARY 

N,N-dimethyl[2-’ 4C] morpholinium ch lo r ide  w a s  ob- 
t a ined  from [1-I4C] a c e t i c  a c i d  i n  f ive - s t ep  syn thes i s  
wi th  [2-’4C] morpholine as t h e  in te rmedia te .  

Key ?lords: Morpholine, N,N-dimethyZmorpholinium ch lo r ide ,  
l a b e l l i n g ,  Syn thes i s  of  growth r e t a r d a n t  

4C-ring 

INTRODUCTION 

N,N-dimethylmorpholinium ch lo r ide  (RW3) i s  a new growth r e t a r d a n t  

(1-3). Recent ly  i t s  s y n t h e s i s  has  been descr ibed  (4 ) .  I n  o rde r  t o  

s tudy  the  metabol ic  fa te  the  compound l a b e l l e d  wi th  I 4 C  i n  the  mor- 

pholinium r i n g  w a s  requi red .  The p repa ra t ion  of RW3-I4C appears  n o t  

t o  have been repor ted .  Accordingly, t h i s  paper desc r ibes  t h e  radio-  

chemical s y n t h e s i s  of RW3-I4C. It  was obtained wi th  o v e r a l l  y i e l d  

11% based on [1-14C]acetic a c i d  (OPiDI, Poland). 

DISCUSSION 

React ion  sequences f o r  t h e  syn thes i s  of RW3-14C employ morpholine 

l a b e l l e d  wi th  I4C i n  t h e  r i n g  as the precursor .  

There a r e  two procedures a v a i l a b l e  f o r  t he  chemical s y n t h e s i s  of  

morpholine. The f i r s t  one starts from e thylene ,  which i s  converted 

t o  b is - (2- iodoethyl )  e t h e r  (5). The l a t t e r  i s  then  allowed t o  r e a c t  

wi th  NH t o  g ive  morpholine. The o v e r a l l  y i e l d  based on e thylene  i s  

10% ( 6 ) .  The main disadvantages of t he  above procedure a re :  hard 

a c c e s s i b i l i t y  of  t he  I4C l a b e l l e d  e thylene  and low y i e l d  of the  

product . 

3 

0362-4803/82/020309-04$01.00 
0 1982 by John Wiley & Sons, Ltd. 

Received May 1 1 ,  1981 
Revised June 11, 1981 



310 J .  Adamus, P. Paneth and W. ReimschutseZ 

We u t i l i z e d  the a l t e r n a t i v e ,  four-step procedure with a c e t i c  acid 

as s t a r t i n g  m a t e r i a  (Scheme I). In  t h e  f i r s t  s t e p  e thy l  bromoaceta- 

t e  1 i s  generated. We found Keg1 r eac t ion  ( 7 )  t o  be b e t t e r  than 

Schweer's (8) ,  who used red phosphorus as the c a t a l y s t .  The contami- 

nation of 1 with forming phosphoric compounds (9 )  lowers the y i e l d  

of morpholine. I n  the next s t e p  1 r e a c t s  with glycine e thy l  e s t e r  i n  

the presence o f  NEt 

which i s  then reduced t o  bis-(  2-hydroxyethy1)amine 2 by I ; iA1H4 ( 8). 

The last  s t ep ,  cyc l i za t ion  proceeds i n  the presence of H2S04 a t  180- 

200 OC (10).  The use o f  H C 1  seems t o  be l e s s  convenient (11 ). 

A y i e l d  of morpholine based on a c e t i c  ac id  is about 20%. 

t o  give bis- [(carboxyethyl )methyllamine 2, 3 

B r 2 ,  (MeCO) 2O NH2CH 2COOE t , NEt 
MeCOOH BrCH2C@OEt - 

1 - 
H SO 

- HN (CH2CH20H)2 a mQ 
L i A 1 H 4  

-HN( CH2COOEt)  

- 2 - 3 4 
SCHEME I 

The r eac t ion ,  which l eads  t o  RW3 w a s  a modification of the Witek 

e t  al. synthesis  ( 4 ) .  This i s  the r eac t ion  of 4 with methyl chlo- 

r i d e  i n  the presence of a l k a l i e s  (Scheme 11). 

- 
- 4 + 2MeC1 + NaOH - M e 2 0  C1 + N a C l  + H 2 0  

2 
SCHENE I1 

For l a b e l l i n g  purposes we used M e C l  i n  l a r g e  excess. This allowed 

US t o  decrease the sca l e  of RW3-14C synthesis.  

EXPERIMENTAL 

The radiochemical pu r i ty  w a s  demonstrated by TLC ana lys i s ,  

which w a s  c a r r i ed  out on Kieselgel G p l a t e s  (Merck) using 

a c e t i c  acid/acetone/25% hydrochloric acid 85:10:5 (v:v) as develop- 

ing solvent  system. RF-values a r e  equal t o  0.47 and 0.29 f o r  com- 
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pounds 4 and 5, r e spec t ive ly .  Chromatograms (developing path 10 cm)  

were c u t  i n t o  p a r t s  of 0.5 crn width and these  p a r t s  were put  i n t o  

s c i n t i l l a t i o n  v i a l s .  Rad ioac t iv i ty  of substances adsorbed on s i l i c a -  

g e l  ( 1  2) w a s  determined i n  SL 30 (France)  l i q u i d  s c i n t i l l a t i o n  coun- 

t e r  u s ing  PPO-toluene ( 6 g / l )  as t h e  count ing medium. 

[2-’ 4C] morpholine, 4-’ 4C 

H2S04 (97%, 0.53 g )  w a s  add.ed dropwise t o  (2-hydroxy [2-14Clethyl 

(2-hydroxyethyl)amine, Z - l 4 C  (2.75 mmol; 41.9 IG3q/mmol; 95.M radio-  

chemical p u r i t y )  a t  0 OC. The s o l u t i o n  was heated a t  180 OC f o r  

5 h r s .  Sa tu ra t ed  s o l u t i o n  of NaOH ( 3  m l )  a t  -1 0 OC and then s o l i d  

NaOH (0.3 g ) w e r e  added. The product  w a s  ex t r ac t ed  wi th  e t h e r  

(4x1 m l ) .  E x t r a c t  w a s  d r i e d  (NaOH) and t h e  so lven t  w a s  evaporated. 

Freshly-cut  sodium metal ( 2 0  mg) w a s  added t o  t h e  r e s idue  which 

w a s  t hen  hea ted  t o  40 OC and f r eezed  ( l i q u i d  n i t rogen) .  After reduc- 

t i o n  of pressure  t o  5 mmHg v o l a t i l e  product w a s  d i s t i l l e d  o f f .  A 64% 

radiochemical  y i e l d  o f  4-I4C ( 1.77 mmol, 41.9 MBq/mmol ) w a s  recov- 

ered.  The radiochemical  p u r i t y  w a s  96.0%. 

N,N-dimethyl[2-I 4C] morpholinium ch lo r ide ,  RW3-I 4C, 3- I 4 c  

The sea led  g l a s s  ampul conta in ing  s o l u t i o n  of [2-I4C] morpholine 

(1.76 mmol) i n  e thanol  (1.5 m l ) ,  M e C l  ( 3  g )  and s a t u r a t e d  aq. NaOH 

( 8 0 ~ 1 )  w a s  kept  a t  room temperature  f o r  24 h r s .  A f t e r  t h a t  time 

the  ampul was opened, t h e  conten ts  w a s  f i l t e r e d  and the  so lven t  w a s  

evaporated. The r e s idue  w a s  c r i s t a l l i z e d  from acetone/ethanol  ( I  :I). 

A 60% radiochemical  y i e l d  of product  (1.07 mmol, 41.9 MBq/mmol) w a s  

recovered. The radiochemical  p u r i t y  w a s  99.5%. 
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