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PREPARATION OF TRITIUM LABELLED SYNTHANECINE A 

AND ITS BIS-N-ETHYLCARBAMATE 

A. Robin Mattocks 
Toxicology Unit, Medical Research Council Laboratories 
Woodmansterne Road, Carshalton, Surrey, SM5 4EF, England 

SUMMARY 
A procedure is described for incorporating tritium into 
the 3-CH2 side chain of synthanecine A, and preparing the 
carbamate, 2,3-bis-N-ethylcarbamoyloxymethyl-l-methy1-3- 
pyrroline, a hepatotoxic pyrrolizidine alkaloid analogue. 
The pyrrolizidine amino alcohol, retronecine, can be 
tritium labelled in a similar way. 

Keys words: Tritium, synthanecine A, pyrrolizidine, hepatotoxic, 

retronecine , N-ethylcarbamate . 

Synthanecine A (2,3-bishydroxymethyl-l-methyl-3-pyrroline) 

(1)l is a synthetic analogue of the amino alcohol moieties 

(necines) of many toxic pyrrolizidine ester alkaloids. Thus, 

some Q €  its esters, especially its bis-N-ethycarbamate (2,3-bis- 

N-ethylcarbamoyloxymethyl-1-methyl-3-pyrroline) (A)  have toxicity 
in animals qualitatively similar to that of hepatotoxic 

pyrrolizidine alkaloids such as monocrotaline2. 

distribution of tritium labelled synthanecine A 2,3-bis-N-ethyl 

carbamate has been studied in rats3, and compared with that of 

The 

ic alkaloid, 3H-retronecine bis-N-ethyl- the similar, seinisynthe 

carbamate4. 

For tritium labell 

the unstable 3-aldehyde 

4 79 

ng, pure synthanecine A1 was oxidized to 

(s), which was reduced back to the 
alcohol (2) using 3H-sodium borohydride3. The key step is the 

oxidation, which requires a specially prepared manganese 
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d i o x i d e 5 .  The p r o c e d u r e ,  of which a b r i e f  a c c o u n t  was g i v e n  

p r e v i o u s l y 3 ,  is h e r e  d e s c r i b e d  i n  d e t a i l .  The manganese d i o x i d e  

h a s  been improved by a d m i x t u r e  w i t h  an i n e r t  s u p p o r t  (Hyflo 

s u p a c e l )  . 
S y n t h a n e c i n e  A reacts  r a p i d l y  w i t h  e t h y l  i s o c y a n a t e  t o  g i v e  

t h e  b i s -N-e thy lca rbamate  (4) when t h e  b a s i c  c a t a l y s t  l r 4 - d i a z a -  

b i c y c l o - [ 2 , 2 , 2 ] o c t a n e  ( t r i m e t h y l e n e d i a m i n e )  is p r e s e n t .  Lengthy 

r e a c t i o n  t i m e s  l e a d  t o  t r o u b l e s o m e  i m p u r i t i e s ,  and s h o u l d  be 

a v o i d e d ;  t h i s  is i n  c o n t r a s t  w i t h  t h e  p r e p a r a t i o n  of r e t r o n e c i n e  

b i s -N-e thy lca rbamate ,  which r e q u i r e s  u p  t o  6 h o u r s  f o r  

c o m p l e t i o n 4 .  A f t e r  t h e  r e a c t i o n ,  t h e  c a t a l y s t  is e a s i l y  removed 

by s u b l i m a t i o n  unde r  r e d u c e d  p r e s s u r e .  The p r o d u c t  p u r i t y  is 

good,  be ing  s i m i l a r  to  t h a t  of t h e  s t a r t i n g  material;  however i f  

n e c e s s a r y  b o t h  s y n t h a n e c i n e  A and its b i s -N-e thy lca rbamate  c a n  be 

p u r i f i e d  v i a  t h e i r  c r y s t a l l i n e  p i c r o l o n a t e s l .  

I n  t h e  p r o c e d u r e  d e s c r i b e d  below, t h e  r a d i o a c t i v e  

s y n t h a n e c i n e  was d i l u t e d  w i t h  u n l a b e l l e d  mater ia l  a t  two s t a g e s  

s i n c e  a p r o d u c t  w i t h  l o w  s p e c i f i c  a c t i v i t y  was r e q u i r e d .  I f  

h i g h e r  a c t i v i t y  is r e q u i r e d ,  t h e  second  d i l u t i o n  c a n  be o m i t t e d  
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and t h e  f i r s t  r e d u c e d ;  however i f  t h e  amino a l c o h o l  is n o t  f i r s t  

d i l u t e d  b e f o r e  e x t r a c t i o n  from t h e  aqueous  r e a c t i o n  m i x t u r e ,  t h e  

y i e l d  o f  t r i t i a t e d  p r o d u c t  may be lower. 

The p r o c e d u r e  f o r  p r e p a r i n g  9 -3H- re t ronec ine  (2)  from 

r e t r o n e c i n e ,  p r e v i o u s l y  d e s c r i b e d  b r i e f  l y 4 ,  is e s s e n t i a l l y  t h e  

same as t h a t  f o r  3H-synthanec ine  A. 

N-e thy lca rbamates ,  o t h e r  p o t e n t i a l l y  t o x i c  esters o f  t h e  

t r i t i a t e d  amino a l c o h o l s  can  be p r e p a r e d  by s t a n d a r d  

m e t h ~ d s l , ~ , ~ .  

r e t r o n e c i n e  d i e s t e r s 8  now e n a b l e s  s p e c i f i c a l l y  l a b e l l e d  compounds 

c l o s e l y  s imi l a r  t o  n a t u r a l  p y r r o l i z i d i n e  a l k a l o i d s  t o  be made. 

As wel l  as t h e  

The a v a i l a b i l i t y  o f  a r o u t e  to  m a c r o c y c l i c  

EXPERIMENTAL 

Chemica l s ,  o f  a n a l y t i c a l  g r a d e  where a v a i l a b l e ,  were from 

BDH Chemica l s  Ltd or A l d r i c h  Chemical C o  L td .  T l c  w a s  as 

p r e v i o u s l y  d e ~ c r i b e d l , ~ ;  

Packa rd  7200 rad io-chromatogram s c a n n e r .  

Manganese d i o x i d e 5 .  To a s o l u t i o n  o f  manganese (11) s u l p h a t e  

( 8 . 5  g )  i n  water (100  m l ) ,  s t i r r e d  a t  0 "  (ice-water b a t h )  was 

added Hyf lo  s u p a c e l  ( 5  g )  ( J o h n s  M a n v i l l e  C o  L t d ) ,  t h e n ,  d u r i n g  2 

min, a s o l u t i o n  o f  p o t a s s i u m  pe rmangana te  ( 5  g )  i n  water (100  m l )  

a t  15-20°. A f t e r  b e i n g  s t i r r e d  a t  0-5O f o r  1 h ,  t h e  s o l i d s  were 

f i l t e r e d  o f f  (pump) and s u r p l u s  l i q u i d  p r e s s e d  o u t .  The r e s i d u e  

was re suspended  i n  water ( 1 0 0  m l ) ,  f i l t e r e d  and p r e s s e d  a s  

b e f o r e ,  t h e n  d r i e d  o v e r n i g h t  a t  approx .  1 2 O 0 ,  to  g i v e  d a r k  brown 

lumps  ( 1 2  g )  which had a m o d e r a t e l y  a c i d  r e a c t i o n  when 

m o i s t e n e d .  The p r o d u c t  r e t a i n e d  i t s  o x i d a t i v e  a c t i v i t y  f o r  a t  

least  a y e a r  when s t o r e d  i n  a c l o s e d  b o t t l e  a t  room t e m p e r a t u r e .  

3H-Synthanecine A (2). 
and H y f l o  s u p a c e l  ( 2 . 2  g )  w a s  f i n e l y  powdered, t h e n  s t i r r e d  a t  

room t e m p e r a t u r e  w i t h  a s o l u t i o n  of p u r e  s y n t h a n e c i n e  A1,7 ( 2 0 5  

r a d i o a c t i v i t y  was d e t e c t e d  u s i n g  a 

The above  m i x t u r e  o f  manganese d i o x i d e  
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mg) i n  c h l o r o f o r m  ( 2 7  m l ) .  The s o l u t i o n  was f i l t e r e d  (pump) and 

shaken  w i t h  2 l o t s  ( e a c h  6 m l )  o f  ice c o l d  c i t r a t e - p h o s p h a t e  

b u f f e r  ( 0 . 1  Y ) ,  2H 3.5 .  The 

twice w i t h  i t s  own volume of 

almost s a t u r a t e d  w i t h  K2CO3 

c h l o r o f o r m  ( 3  x 10 m l ) .  The 

d r i e d  (Na2S04)  and c o n c e n t r a  

combined aqueous  e x t r a c t  was washed 

butan-1-01 ,  t h e n  3 times w i t h  e t h e r ,  

ice  c o o l i n g ) ,  and e x t r a c t e d  w i t h  

combined c h l o r o f o r m  e x t r a c t s  were 

ed unde r  r educed  p r e s s u r e  to  g i v e  

t h e  3-a ldehyde  (2)  a s  a c o l o u r l e s s  gum ( 2 7  mg, 1 3 % )  ; 

NMX a s  p r e v i o u s l y  r e p o r t e d 5 .  

d i s s o l v e d  i n  w a t e r  (1 m l )  and  3H-sodium b o r o h y d r i d e  ( a p p r o x .  3 

mg, 2 1  m C i ;  Amersham I n t e r n a t i o n a l  L t d )  was added  a t  room 

t e m p e r a t u r e ,  m a i n l y  as s o l i d ,  t h e  r e m a i n d e r  b e i n g  washed i n  w i t h  

a E e w  d r o p s  of water. A f t e r  3 0  min a t  room t e m p e r a t u r e ,  

u n l a b e l l e d  sodium b o r o h y d r i d e  ( 7  mg i n  0.5 mg H20) w a s  added .  

A f t e r  a f u r t h e r  30 m i n t  u n l a b e l l e d  s y n t h a n e c i n e  A ( 1 0 0  mg) was 

d i s s o l v e d  i n  t h e  m i x t u r e ,  which was t h e n  s a t u r a t e d  w i t h  p o t a s s i u m  

c a r b o n a t e  ( c o o l i n g )  and e x t r a c t e d  w i t h  4 l o t s  o f  c h l o r o f o r m  (4 m l  

e a c h ) .  (Note t h a t  t h e  CHC13 is t h e  u p p e r  l a y e r ) .  The combined 

e x t r a c t s  were d r i e d  (Na2SO4) and c o n c e n t r a t e d ,  f i r s t  i n  a stream 

o f  d r y  N2 and t h e n  unde r  r e d u c e d  p r e s s u r e  t o  g i v e  a n  almost 

colourless  gum ( 1 1 4  mg, 9 0 %  c h e m i c a l  r e c o v e r y ;  13 .06  m C i ,  

app rox .  62% r a d i o c h e m i c a l  y i e l d ) ,  i d e n t i c a l  ( I R ,  NMR, t l c )  w i t h  

s y n t h a n e c i n e  A1. 

3H-Synthanec ine  A b i s -N-e thy lca rba rna te  (4). The above  3H- 

s y n t h a n e c i n e  A ( 3 1 . 0  mg, 3.55 m C i ) ,  u n l a b e l l e d  s y n t h a n e c i n e  A 

( 7 1 . 5  mg) and  1,4-diazabicyclo[2,2,2]octane ( 5  mg) were d i s s o l v e d  

i n  f r e s h l y  r e d i s t i l l e d  e t h y l  i s o c y a n a t e  (2.5 m l ) ,  and t h e  

s o l u t i o n  w a s  h e a t e d  unde r  r e f l u x  f o r  5 min. Excess  r e a g e n t  was 

removed i n  a stream o f  N2 and  t h e  r e s i d u e  d i s s o l v e d  i n  water ( 3  

m l ) .  The s o l u t i o n  was a c i d i f i e d  (HCl), washed w i t h  e t h y l  

a c e t a t e  (4 x 4 m l ) ,  b a s i f i e d  w i t h  ammonia s o l u t i o n  and e x t r a c t e d  

I R  and  'H- 

T h i s  u n s t a b l e  p r o d u c t  w a s  
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w i t h  e t h y l  a ce t a t e  ( 4  x 5 m l ) .  The combined  b a s i c  e x t r a c t s  were 

d r i e d  (Na2S04)  a n d  e v a p o r a t e d ,  f i r s t  i n  a stream o f  N 2 ,  t h e n  a t  

l o o o  u n d e r  r e d u c e d  p r e s s u r e ,  l e a v i n g  t h e  p r o d u c t  as a gum ( 1 8 0  

mg; 88%; 3.0 m C i ,  85% r a d i o c h e m i c a l  y i e l d ) ,  s p e c i f i c  a c t i v i t y  

4 .745 m C i / m m o l .  The lH-NMR and  I R  s p e c t r a  were i d e n t i c a l  w i t h  

t h o s e  d e s c r i b e d  f o r  u n l a b e l l e d  s y n t h a n e c i n e  A b i s - N - e t h y l -  

c a r b a r n a t e l ,  and t l c  g a v e  a s i n g l e  spot ,  c o i n c i d i n g  w i t h  a s i n g l e  

p e a k  o f  r a d i o a c t i v i t y  . 
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