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SUMMARY 

3 The synthes is  of  L2- H2] -2-aminoethanesulfonate r2-%] - taur ine by t h e  reduc- 

The conversion t i o n  of cyanomethanesulfonic acid with t r i t i u m  %as is described. 

of [ ~ ~ H l - t a u r i n e  and i t s  I 4 C  and 35S i s o t o p i c  forms t o  2-aminoethanesulfinate 

(hypotarnine)  was accomplished by converting t a u r i n e  t o  its corresponding s u l -  

fonyl  ch lor ide  and reducing the  l a t te r  with m e t a l l i c  z inc.  

INTRODUCTION 

The metabolic o r i g i n ,  f a t e ,  and funct ion of t a u r i n e  has cur ren t ly  become a 

t o p i c  of in tense  i n t e r e s t  (1). 

y e t  t o  he c l e a r l y  es tab l i shed ,  thus r a d i o i s o t o p i c  forms o f  hypotaurine are use- 

f u l  f o r  such s t u d i e s .  

t h e  a l k a l i n e  oxidat ion of 35S-cystamine ( 2 ) .  

[2-3H21-2-aminoethanesulfonate ( [2-3H] - t a rn ine)  and [2-3H2] -aminoethanesulfinate 

( [2-3H2] -hypotaurine) which provides a product of  high s p e c i f i c  a c t i v i t y ,  by syn- 

t h e t i c  r o u t e s  h i t h e r t o  n o t  reported.  

chosen because w e  were a l s o  concerned with t h e  poss ib le  transamination of  both 

t a u r i n e  and hypotaurine by mammalian t i s s u e ,  followed by measuring t h e  rate of  

appearance of t r i t i a t e d  water a s  transamination proceeds ( 3 ) .  After  success-  

f u l l y  completing the  synthes is  of these  rad io lahe led  s u b s t r a t e s  as set  f o r t h  

below, w e  inves t iga ted . the  transamination of  both taur ine  and hypotaurine i n  

mammalian t i s s u e  and microorganisms. We observed s e v e r a l  micraor)ranisms capable 

of t ransaminat ing hoth s u b s t r a t e s .  However, only hypotaurine is transaminated by 

mammalian t i s s u e  (4 ) .  

The h iosynthes is  of t a u r i n e  from hypotaurine has 

The synthes is  of 35S-hypotaurine has  been reported f r o m  

We have developed a s y n t h e s i s  of  

This labeled p o s i t i o n  w a s  s p e c i f i c a l l y  
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3 
SYNTHESIS OF [2-3~?2] -2-AMIHOSULFONATE [2- H] -TAURINE 

C I - $ - C H ~ - $ - N H ~  - 
3H POC. 

0 
TAURINE 

H Y P 0 TAU R I N E 

Sodium s u l f i t e  ( 1 . 4  g) dissolved i n  1 2  m l  of water was allowed t o  react 

overnight with 0 . 8  g of c h l o r o a c e t o n i t r i l e  a t  steam bath temperature i n  a 

stoppered tube. 

m l  of  e thanol  and cool ing.  

and a f t e r  f i l t r a t i o n ,  240 mg of sodium cyanomethylsulfonate was obtained as 

white c r y s t a l s  from methanol-ether. 

C E N  = 2265 

A crude c r y s t a l l i n e  product w a s  obtained by t h e  addi t ion  of  70 

The res idue  was ex t rac ted  with 20 m l  of  ho t  methanol 

I n f r a r e d  spectrum CH:, = 2975Cm-1, 2935Cm-1, 

cm-1 , SO = 1280Cm-1, and 1060Cm-1 (KBr p e l l e t ) .  

The sodium cyanomethanesulfonate was converted t o  t a u r i n e  by t h e  following 

procedure: 75 mg of s u l f o n i t r i l e  dissolved i n  2.4 m l  of 1 K H C 1  was hydrogenated 

a t  20 p s i  pressure using 10% palladium/charcoal c a t a l y s t  f o r  3 h a t  room temper- 

a t u r e .  The c l e a r  f i l t r a t e  obtained from t h e  r e a c t i o n  mixture w a s  evaporated t o  

dryness and the  product r e c r y s t a l l i z e d  from water/methanol. 

product was i d e n t i f i e d  as t aur ine  by co-chromatography with an au thent ic  sample 

of taur ine  on s i l i c a  g e l  t h i n  l a y e r  chromatography with i sopropyl  a lcohol  

ammonia (8:l) as so lvent  and on AG-50 and Bio-Rex 5 ion exchanEe column chroma- 

tography. 

t a u r i n e .  The y i e l d  was 30%. T r i t i a t i o n  of sodium cyanomethanesulfonate was 

The c r y s t a l l i n e  

The i n f r a r e d  spectrum w a s  i d e n t i c a l  t o  t h a t  obtained with au thent ic  

car r ied  out by arrangement with N e w  England Nuclear using t h e  procedure described 

above. The s p e c i f i c  a c t i v i t y  of the  product t a u r i n e  was 13.7 C i / m m o l .  The 

mater ia l  obtained was p u r i f i e d  on a 1 5  c m  x 0.7 cm Bio-Rex 5 ion exchanKe r e s i n  
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column. 

was used for t h e  synthes is  o f  hypotaurine. 

The f r a c t i o n  e l u t i n g  with t h e  void volume contained the  t a u r i n e  and 

SYNTHESIS OF [2-3~r,] -HYPOTAURINE 

One microcurie of 2-aminoethane~ulfonate-2-~H was added t o  1.25 mg of 

t a u r i n e  i n  1 m l  of 1 

top  cap having a Teflon seal. The s o l u t i o n  was evaporated t o  dryness and 0.3 

m l  of a s o l u t i o n  containing 250 mg PCl5 and 250 mg AlCl3 d isso lved  i n  5 m l  of 

f r e s h l y  d i s t i l l e d  Poc13 was added. 

90 minutes i n  a cont ro l led  hea t ing  block. 

was evaporated under a gent le  stream of  dry n i t rogen .  

i n  2 m l  of dry methanol and 180-700 mg of powdered z inc  was added. 

was shaken f o r  a few min. and f i l t e r e d .  The methanol was evaporated; the  residue 

dissolved i n  1 m l  of  water  and placed on a 7 cm x 0.9 c m  AG50 ion exchange 

r e s i n  column. 

2 5 NIi4OH.  

t o p i c a l l y  labeled hypotaurine w e r e  a l s o  synthesized from t h e  corresponding 

labe led  t a u r i n e  precursors .  

vers ion o f  t a u r i n e  t o  hypotaurine and i n  t h i s  example 100 mCi/mmol s p e c i f i c  

a c t i v i t y .  

H C 1  i n  a 100 x 10 mm Pyrex t e s t  tube f i t t e d  with a screw 

The tube w a s  capped and heated a t  7OoC f o r  

The v o l a t i l e  excess POC13 and PCl5 

The res idue  was dissolved 

The mixture 

The c o l m  was washed with 14 m l  of  water followed by 14 m l  of 

The l a t t e r  contained a l l  of the hypotaurine. Both I 4 C  and 35S i so-  

The y i e l d  was c o n s i s t e n t l y  g r e a t e r  than 90% con- 

The hypotaurine thus obtained,  co-chromatographed i n  s e v e r a l  solvent  sys-  

tems on t h i n  l a y e r  chromatographic p l a t e s  ( c e l l u l o s e  ; n-butanol acetic acid 

water ( 4 : l : l )  and s i l ica  g e l ;  isopropyl  a lcohol  water ( 5 : l ) .  

graphed on c a t i o n  ion exchange r e s i n  columns with hypotaurine and w a s  oxidized 

as expected, t o  taur ine  under s u i t a b l e  oxidizing condi t ions ,  such as by t reatment  

with d i l u t e  hydrogen peroxide ( 5 ) .  
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