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SUMMARY 

Deuterium ZabeZled 5-hydroqindole-3-acetic acid and 5- 
hydroxy-tryptmine have been sythesized by a modificution o f  the pro- 
cedure previously described by Ek and EIitkop ( 9 )  for the non- 
daterated analogues. 
exchange reaction and by reduction o i t h  lithium aluminium 
deuteride. 

The deuterium is introduced by a solvent 

The isotopic yield was > 99%. 

INTRODUCTION 

5-Hydroxytryptamine (5-HT) occurs as a transmitter substance 

in neurons of the central nervous system of mammals (1, 2 ) .  

The level of its main metabolite, 5-hydroxyindoleacetic acid 

(5-HIAA) has been shown to reflect functional activity of 

such 5-HT neurons ( 3 ) .  Predominantly fluorimetric methods have 

been used previously for the estimation of these compounds 

in brain tissue ( 4 ,  5). The development of mass fragmento- 

graphic methods with very high specificity and sensitivity 

for the estimation of 5-hydroxyindoles in body fluids ( 6 ,  7 ,  

8) necessitated the present synthesis of deuterium labelled 

5-HIAA and 5-HT for use as internal standards. 

DISCUSSION 

When the solvents in the second step of the synthesis described 

by Ek and Witkop (9) are exchanged with their deuterated 
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a n a l o g u e s ,  d i d e u t e r a t e d  5-benzyloxyindole-3-acetic a c i d  and 

5-ber1zyloxyindoie-3--acetamide are formed ( F i g .  1) . The re- 

f l u x i n g  t i m e  u sed  by Ek and Witkop ( 8 8  h )  w a s  p r o l o n g e d  t o  

170 h which i n c r e a s e d  t h e  i s o t o p i c  y i e l d  f rom 95% to  > 9 9 %  

( F i g .  2 )  and a l s o  i n c r e a s e d  the amount of a c i d  formed.  Re-  

c r y s t a l l i z a t i o n  o f  5-BIAA-d2 (111) from H 2 0  d i d  n o t  a f f e c t  

t h e  i s o t o p i c  y i e l d .  The i s o t o p i c  y i e l d  ( >  9 9 % )  i s  s u h s t a n -  

t i a l l y  h i g h e r  compared t o  a p r e v i o u s  syn tk , e s i s  o f  d i r l e u t e r o -  

5-AIAA ( 9 0 % )  ( 6 1 .  

EXPERIMENTAL 

5-Benzyloxygramine (11) 

The compound was p r e p a r e d  as  d e s c r i b e d  by Ek  and Witkop (9) 

frorr, 5 -benzy loxy indo le  ( F l u k a ) .  

5-Benzyloxyindole-3-  (2 -dz -ace tamide )  ( V )  

A s o l u t i o n  o f  2 . 6 0  g o f  5-benZylOXygrdmlne (11) and 2.32 g 

o f  sodium-cyanide 3 n 30 m l  of monodeu te roe thano l  ( i s o t o p i c  

y i e l d  > 9 9 % )  and 7.50 m l  deu te r ium-ox ide  ( i s o t o p i c  y i e l d  

> 99 .7%)  w d s  r e f l u x e d  f o r  170 h o u r s .  The s o l u t i o n  was d i -  

l u t e d  w i t h  water (200 m i ) .  The p r e c i p i t a t e  was f i l t e r e d  o f f  

and washed w i t h  wat i=r .  Drying y a w  1 . 2 2  g o f  a c o l o u r l e s s  

powder. R e c r y s t a l l i z a t i o n  from benzene-methanol  gave  ( V )  

w i t h  nip. 156-157’, r e p o r t e d  158O (11). 

- 

( x , ~ ‘  , B , B  ‘-dq-5-BenzyloxytryptAmine h y d r o c h l o r i d e  (VI) 

The c r u d e  amide (V) ( 0 . 3 1  g) w a s  r e f l u x e d  i n  e t h y l  e t h e r  

( 1 0 0  m l )  f o r  4 8  h r s  w i t h  l i t h i u m  aluminium d e u t e r i d e  ( 0 . 6  g )  

( i s o t o p i c  y i e l d  > 9 9 8 ) .  The amine was i s o l a t e d  a s  t h e  hydro-  

c h l o r i d e  (VI) (0 .32 g )  mp. 242-247, r e p o r t e d  265O 112) .  

- - -- ---I_ 
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a,a‘ ,8,8 ‘-d4-5-hydroxytryptamine picrate (VII) 

The hydrochloride (VI) (150 mg) was dissolved in ethanol 

(50 ml) and hydrogenated with 0.1 g 5% Pd/C for 3 hrs at 

atmospheric pressure. The amine was isolated as the picrate 

(VII), it melted at 107-11Z0, resolidified at 130-140°, and 

finally melted at 181-185O (9, 10, 11). 

5-Benzyioxyindole-3-(2-d2-acetic acid) (111) 

The filtrate from the synthesis of the amide (V) was dis- 

tilled in vacuo to remove the ethanol and acidified with 

concentrated hydrochloric acid. The crystals were filtered 

off. Drying gave 1.13 g of a colourless powder. Recrystalliza- 

tion from water, using charcoal, gave (111) with mp. 143-145O, 

reported 149.0-150.5° ( 9 ) .  

The NMR spectrum showed no peak at 6 3.7 (a-acid position). 

5-Hydroxyindole-3-(2-dz-acetic acid) (IV) 

The benzyloxyacid (111) (70 mg) was dissolved in ethylacetate 

(10 ml) and hydrogenated with 65-75 mg of 5% Pd/C for 1 hr 

at atmospheric pressure. The catalyst was filtered off and 

the ethylacetate was evaporated in vacuo. Mp. 158-160°, 

reported 166’ (9). 

ACKNOWLEDGEMENTS 

This investigation was supported by the Swedish Medical 

Research Council (14X-2381) and the Department of Health, 

Education and Welfare (MH-15755). 

REFERENCES 

1. Falck, D., Hillarp, N.-L%., Thieme, G. and Torp, A.J., 

Histochem. Cytochem. 2: 34% (1962). 



The Synthesis of 5-iqldro~gindoLe-3-(-2-02-acetic acid) 

2. Fuxe, K., Acta pnysiol. scand. 64, Suppl. 247 (1965). 
3. Aghajanian, G.K., Rosencrans, J.A. and Sheard, M.H., 

Science 156: 402 (1967). 
4. Udenfriend, S., Weissbach, H. and Brodie, B.B., in 

"Methods of bioctemical Analysis g " ,  Glick, D., Inter- 
science, N.Y., i958, pp. 95-130. 

5. Maickel, R.P. and Miller, F.P., Anal. Chem. 38: 1937 
(1966). 

6. Bertilsson, L., Atkinson Jr., A.J., Althaus, J.R., 

Harfast, A . ,  Lindgren, J.E. and Holmstedt, B., Anal. Chem. 

- 44: 1434 (1972). 

7 .  Karoun, F., Cattabeni, F., Costa, E . ,  Ruthven, C.R.J. and 

Sandler, M., Anal. Biochem. 41: 550 (1572). 
8.  Fri, C.-G., Wiesel, F.-A. and Sedvall, G . ,  Life Sci. 

- 14:2469 (1974). 

9. Ek, A. and Witkop, B., J. Amer. Chem. SOC. 76: 5579 

(1954). 

10. Rapport, M.M., J. Biol. Chem. 180: 961 (1949). 

11. Hamlin, K.E. and Fisher, F.E., J. Amer. Chem. Soc. 

73: 5007 (1951). - 
12. Speeter, M.E., Heinzeimann, R.V. and Wiesblal;, D.I., 

J. Amer. Chem. Soc. 2: 5514 (1951). 




