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NOTE 

SYNTHESIS OF ['4C]PROPANE 

Desmond V. Dass, R. Wayne Mart in ,  A l l a n  L. Odell*, and Gregory 
Quinn 
Urey Radiochemical Laboratory, U n i v e r s i t y  o f  Auckland, P r i v a t e  
Bag, Auckland, New Zealand. 

SUMMARY 

14 [ Clpropane of h igh  chemical and radiochemical p u r i t y  has 
14 been prepared from [ Clacetone v i a  [1,3-14C]acetone semi- 

carbazone. 

14 14 14 Key Words: [ ClPropane, C ClAcetone, C CIAlkane, Acetone semicarbazone. 

INTRODUCTION 
Radiotracer techniques are being used i n  t h i s  l abo ra to ry  ( 1 )  t o  i n v e s t i g a t e  

reac t i on  pathways i n  the conversion o f  methanol t o  gasol ine over the z e o l i t e  

c a t a l y s t  H-ZSM-5 (Mobil  process). Such s tud ies  have requ i red  the product ion o f  

s p e c i f i c a l l y  l a b e l  l e d  ovgena tes  and hydrocarbons. We have p rev ious l y  repor ted 

the preparat ion o f  [methyl- Hlmethanol (2) .  The present comnunication o u t l i n e s  

a syn the t i c  method f o r  the product ion of [ This  i s  being used t o  

i nves t i ga te  the methy lat ion o f  propane t o  butanes by methanol over H-ZSM-5 as 

p a r t  o f  a study on the mechanism o f  hydrocarbon homologation on t h i s  c a t a l y s t .  

3 

14 Clpropane. 

A previous r e p o r t  ( 3 )  has o u t l i n e d  a rou te  t o  14C-label led n-heptane from the  

ketone us ing  a Wolff-Kishner type reduction. 

both s impler  and more s u i t a b l e  f o r  the preparat ion o f  a gaseous product. 

The method we descr ibe here i s  

14 
[ CIPropane was synthesised from [1,3-14C]acetone i n  a two s tep synthesis. 

[ I  ,3- Clacetone was converted t o  C1,3-14C1-acetone semicarbazone ( 4 )  and then 

decomposed us ing  a mod i f i ca t i on  o f  the Wolff-Kishner reac t i on  described by 

Huang-Minlon ( 5 ) .  

14 

I n  t h i s  m o d i f i c a t i o n  potassium hydroxide was used i n  p lace o f  
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m e t a l l i c  sodium and the r e a c t i o n  t ime was shortened. 

proceed i n  two steps: 

This  r e a c t i o n  i s  s a i d  t o  

..... 2 

(Ref 7) 

As the products o f  t h i s  synthes is  were t o  be swept d i r e c t l y  from the r e a c t i o n  

vessel ( i  .e. w i thou t  f u r t h e r  p u r i f i c a t i o n )  t o  an H-ZSM-5 c a t a l y t i c  convertor, i t  

was impor tant  t o  r e t a i n  any p o t e n t i a l  c a t a l y s t  poisons such as amines and/or 

ammonia i n  the reac t i on  tube. 

EXPERIMENTAL 

14 ( a )  C1,3- ClAcetone was suppl ied by Amersham I n t e r n a t i o n a l  p l c ,  England, i n  

a glass break-seal ampoule ( b o r o s i l i c a t e  g lass)  sealed under vacuum. 

samples contained 1 m C i  i n  2.4 mg. 

The 

14 ( b )  Synthesis o f  [1,3- ClAcetone Semicarbazone was performed i n  a pyrex 
14 glass man i fo ld  const ructed so t h a t  t he  [ 

the a d d i t i o n  o f  un labe l l ed  acetone (500 p1) before being vapour t r a n s f e r r e d  i n t o  

f o u r  break-seal ampoules (5 ml )  and sealed. 

Clacetone ( 3  p l )  cou ld  be d i l u t e d  by 

A s o l u t i o n  o f  semicarbazide hydrochlor ide (0.2 g, 0.0018 moles) and sodium 

acetate (0.23 g, 0.0023 moles) i n  water (1 ml )  was prepared, attached t o  a 

second glass manifold, and the  above acetone m ix tu re  (125 p1) vapour t rans fe r red  

i n t o  it. The reac t i on  mixture was sealed o f f  and al lowed t o  warm t o  room 

temperature, r e s u l t i n g  i n  the format ion o f  a white, c r y s t a l l i n e  p r e c i p i t a t e .  

The mixture was al lowed t o  stand f o r  

f i l t e r e d  o f f  and washed w i t h  c o l d  water (ca - 20 m l ) .  

14Clacetone semicarbazone was 50 % (0.1 9 ) .  

The product was d i sso l ved  i n  ethanol ( 4  m l )  f o r  ease o f  handling. 

12 hours before the c r y s t a l s  were 

The y i e l d  o f  [1,3- 

I t s  

a c t i v i t y  was determined by l i q u i d  s c i n t i l l a t i o n  count ing and found t o  be 

29.6 kBq/mg (0.8 wCi/mg). 

( c )  Synthesis o f  [1,3- ClPropane was c a r r i e d  o u t  by adding a 1500 p1 14 
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a1 i q u o t  o f  the C1 ,3-14Clacetone semicarbazone/ethanol s o l u t i o n  t o  200 mg 

12C-acetone semicarbazone and hea t ing  g e n t l y  over a waterbath t o  dryness. 

200 mg of powdered potassium hydroxide was loaded i n t o  a h o r i z o n t a l l y  placed 

r e a c t i o n  tube (10 m l  Pyrex) fo l l owed  by the  semicarbazone and a l lowed t o  mix. 

One end o f  t he  tube was sealed. 

by the  decomposition o f  amines, a small drop of syrupy phosphoric a c i d  was 

placed i n  t h i s  end o f  t he  tube, us ing  a m ic rop ipe t te ,  w i thou t  a l l o w i n g  i t  t o  

come i n t o  c o n t a c t  w i t h  the r e a c t i o n  mixture.  

p laced i n  a tube furnace i n  such a way t h a t  t he  drop o f  phosphoric a c i d  was 

ou ts ide  the furnace. The tube was heated t o  200 O C  f o r  15 minutes t o  e f f e c t  the 

conversion o f  t he  [ 1 ,3-14Clacetone semicarbazone t o  [l ,3-14Clpropane and a1 lowed 

t o  cool .  

To n e u t r a l i s e  any ammonia t h a t  may have formed 

The tube was evacuated, sealed and 

Analys is  o f  t he  r e a c t i o n  products was c a r r i e d  o u t  by sweeping the  contents o f  

the reac t i on  tube w i t h  he l ium (5 m l  m i n - l )  through a sample loop connected t o  a 

GLC equipped f o r  mass and r a d i o a c t i v i t y  measurement. The y i e l d  o f  propane from 

the acetone semicarbazone was 21.5 % and the s p e c i f i c  a c t i v i t y  was 1.21 x 

m C i  mmol-l. 

(0.8 % ) .  

The main hydrocarbon i m p u r i t i e s  were methane (0.5 X )  and ethane 

The radiochemical p u r i t y  was 98.3 %. 

CONCLUSION 

The method described above enabled the  safe handl ing and conversion o f  

14 14 C Clacetone i n t o  [ Clpropane. The h igh  chemical and radiochemical p u r i t y  o f  

the product made i t  s u i t a b l e  f o r  sweeping d i r e c t l y  from the reac t i on  tube i n t o  

the H-ZSM-5 c a t a l y t i c  conver tor  w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  

method should e a s i l y  be adopted t o  synthes is  o f  o the r  14C-label led a1 kanes o f  

h igh  p u r i t y ,  be ing  a p a r t i c u l a r l y  use fu l  method f o r  gaseous products. 

The semicarbazone 
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