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I N  T R O D U C  T I O N  

Labelled ace ty l  chloride was chosen to synthesise[13C, 2H4]melatonin 

from te t radeutera ted  methoxytryptamine. In o u r  p r e v b u s  w o r k  I ace ty lchbr ide  

was labelled with t h e  short-lived isotope carbon-11 to produce [llC]- 

melatonin and  [11C~6-fluoromelatonin f o r  Positron E m k s b n  Tomography (1, 

2 ) .  With minor adjustments, it w a s  possible to replace [l1C1 carbon dioxide 

by  [I3,] carbon dioxide. [13C1 n .m .r spec t ra  of t h e  titfie compound w a s  
performed, giving unequivocal data  ( 3 )  . 

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

5-Methoxy t ryptamine base and  melatonin were purchased from Sigma 

Chemical Co.  Ltd. P h t h a b y l  dichloride and 2,6-di-tert-butylpyndine were 
obtained from The Aldrich Chemical C o .  Ltd. and  were distilled under  

ni t rogen before use. Diethyl e t h e r  (Analar  Grade, B D H  Chemicals Ltd) w a s  
dr ied o v e r  sodium. A l l  o t h e r  solvents  were purchased from B D H  Chemicals Ltd. 
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or from F k o n s  Ltd. and  were e i t h e r  of Analar or HPLC grade.  Magnesium 

t u r n i n g s ,  from B D H  Chemicals Ltd, were k e p t  in  a n  o v e n  a t  120°C before  use.  

Nitrogen (oxygen-free) w a s  obtained from B O C  Ltd and  dr ied o v e r  magnesium 

p e r c h b r a t e ,  B D H  Chemicals Ltd. 

a t o m  % )  was obtained from Amersham International. 

Enriched potassium [ 13C] carbonate  (91 

Methylmagnesium bromide 

Methylmagnesium bromide (0.5 M )  i n  d ie thyl  e t h e r  w a s  f resh ly  prepared by  

t h e  technique descr ibed previously ( 4 ) .  

T e t r a d e u t e r a t e d  [13C 1 Melatonin 

sulfur ic  acid on  [13Clpotassium carbonate  ( 2  mg, 15 Pmoles). The g a s  was 
allowed to bubble  i n  200 P of f resh ly  prepared  methylmagnesium bromide (0.5 

M )  i n  e t h e r ,  carr ied with a f l o w  of nitrogen ( 5  m l / m i n ) .  A f t e r  2 minutes, t h e  

carbonation was quenched by  p h t h a b y l  dichloride (100 PI 0.7 tmol) p lus  

2,6-di-tert-butylpyridine (200 pl, 0.85 m m o l )  . The mixture was t h e n  heated 

with hot air to 80'C a n d  t h e  f l o w  of ni t rogen increased to 25 m u m i n  to 
distill off [13C1acetylcNoride ( b p  52°C) into cold dichbromethane (1 m l ,  
0°C ) containing te t radeutera ted  5-methoxytryptamine base (5mg , 26 Fmol) ( 5 ) .  

A f t e r  10 minutes of djstillation, t h e  resul t ing suspension was loaded 

through a f i l ter  ( A c r o d k e ,  Gelman Ltd)  to a silica column (30 cm x 0.7 c m  
i.d. : y-Porasil, Waters Associated ) eluted a t  4 ml/min  with dichloromethane 

containing a mixture of ethanol, w a t e r  and triethylamine (100:2:2, v:v:v). 

The eluant  was monitored f o r  absorbance a t  278 nm, and t h e  fraction havinq 

t h e  same retent ion t i m e  as reference melatonin ( 5  min 40 s)  was collected 

and evaporated to dryness .  The s ta r t ing  material in  excess, tetradeutero-5- 

methoxytryptamine e lu tes  later (retent ion time: 12 min) and  is recycled. The 

response of t h e  absorbance detected a t  278 nm was calibrated with known 

amounts of melatonin, i n  o r d e r  to calculate directly t h e  quant i t i t ies  

synthesised.  A typical  r u n  yields 300 p g  of t e t r a d e u t e r o k a r b o n y l  - 1 3 C  1 
melatonin (1.3 yrnol),i.e. a yield of 5% from t h e  s ta r t ing  amine a n d  8.6% 

from t h e  [13Clcarbon dioxide. TLC analysis  using silica plates (Carnlabs), 

eluted with ethylacetate  or chloroform:ethanol (9:11, v:v)  revea l  only one  

compound (Rf: 0.18 and  0.52), co-migrating with authent ic  melatonin sample. 

Carbon-13 enriched carbon dioxide (91 a t o m  % )  was generated by adding 
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