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SUMMARY 

The a n t i p s y c h o t i c  drug, t h i o r i d a z i n e ,  d i f f e r s  from more 
c l a s s i c a l  a n t i p s y c h o t i c  drugs with r e spec t  t o  both some a t y p i c a l  
psychopharmacological c h a r a c t e r i s t i c s  and t o  t h e  c r i t i c a l  in- 
volvement of a c t i v e  me tabo l i t e s  i n  i t s  pharmacology. T r i t i um 
l a b e l l e d  t h i o r i d a z i n e  has been prepared i n  OUT l abora to ry  by 
palladium ca ta lyzed  r educ t ion  of an a r y l  brominated p recu r so r  
u s ing  carrier f r e e  t r i t i u m  gas i n  THF. The product is l a b e l l e d  
i n  t h e  3-posit ion of t h e  phenothiazine ring system and a 
s p e c i f i c  a c t i v i t y  of 12 Cilmmole was obtained. 

Key Words : t h i o r i d a z i n e ,  (2 )-10-[2-( 1-Methyl-2-pipetidiny1)ethyl) 
-2-(methylmercapto)phenothiazine, c a t a l y t i c  r educ t ion ,  
deuterium, t r i t i u m  

INTRODUCTION 

Like mst o t h e r  a n t i p s y c h o t i c  agen t s ,  t h e  phenothiazine,  t h i o r i d a z i n e  

(Mellaril@; lo-[ 2-( l-Methyl-2-piperidinyl)ethyl]-2-(methylmrcapto~phenothia- 

z i n e ) ,  probably exerts i ts  c l i n i c a l  ef f eces  p r i n c i p a l l y  v i a  blockade of dopamine 

r ecep to r s .  However, s e v e r a l  f a c t o r s  c o n t r i b u t e  t o  t h e  r a t h e r  i n t e r e s t i n g  pharma- 

cology of t h i s  drug. For one, t h i o r i d a z i n e  has long been known t o  produce r a t h e r  

a t y p i c a l  behav io ra l  e f f e c t s ,  i n  both animals and man, compared t o  some of t he  more 
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Figure  1 

c l a s s i c a l  ant idopaminergic  a n t i p s y c h o t i c  agen t s  such as ha lope r ido l  o r  chlorproma- 

z i n e  ( 1 , 2 , 3 , 4 ) .  The mechanisms behind these  a t y p i c a l  behav io ra l  e f f e c t s  have not 

been f u l l y  def i ned ,  a l though s e v e r a l  hypotheses have been proposed (5,6). 

Secondly,  t h i o r i d a z i n e ,  l i k e  nos t  phenothiazines  is ex tens ive ly  metabolized 

t o  both a c t i v e  and i n a c t i v e  compounds i n  animals and man. The s i d e  chain sulfox-  

ide and su l fone  me tabo l i t e s  i n  p a r t i c u l a r  have been r epor t ed  t o  be a c t i v e  as 
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a n t i p s y c h o t i c s  when adminis tered d i r e c t l y  (7 ,8 ,9) .  These two su l fox id ized  

me tabo l i t e s  a l s o  have been r epor t ed  t o  be more potent  antidopaminergic compounds 

than t h i o r i d a z i n e  in r ad lo l igand  binding s t u d i e s  (10,11,12,13).  Furthermore,  

t h e s e  two me tabo l i t e s  are more potent  antidopaminergic agents  in s t u d i e s  of 

dopamine and ace ty l cho l ine  release from perfused s t r i a t a l  s l i c e s  (14,151. The 

g r e a t e r  s e n s i t i v i t y  of d e t e c t i o n  methods f o r  r a d i o l a b e l l e d  compounds would al low 

us  t o  explore  t h e s e  a s p e c t s  of t h i o r i d a z i n e  pharmacology f u r t h e r .  Therefore ,  

t r i t i u m  l a b e l l e d  t h i o r i d a z i n e  was prepared. 

DISCUSSION 

Aryl l a b e l l i n g  of t h e  3-posi t ion of t h e  phenothiazine r i n g  system by 

bromination and subsequent r educ t ive  debromination with t r i t i u m  gas appeared t o  be 

a reasonable  approach f o r  ob ta in ing  t h e  l a b e l l e d  product.  Therefore ,  racemic 

t h i o r i d a z i n e  f r e e  base (J) (Figure 1) w a s  t r e a t e d  with one equ iva len t  of bromine 

in g l a c i a l  a c e t i c  ac id  a t  room temperature t o  a f f o r d  the  3-bromo d e r i v a t i v e  2 a s  

evidenced by 1H-NMR and mass s p e c t r a l  data.  Upon t reatment  of ,2 wi th  1.0 atm of 

deuterium gas in t h e  presence of t r i e thy lamine ,  5% Pd/C and THF, t h e  s u b s t r a t e  was 

r a p i d l y  debrominated t o  t h e  ex ten t  of approximately 40-50%. 

up t o  16 h e f f e c t e d  no f u r t h e r  progression probably due t o  c a t a l y s t  poisoning by 

d i v a l e n t  s u l f u r  i n  t h e  s u b s t r a t e ' s  s t r u c t u r e .  Mass s p e c t r a l  i nco rpora t ion  s t u d i e s  

on t h e  product ( 2 )  i n d i c a t e d  d0=52.54%, d1=39.12% and d2=8.34%. 

deuterium incorpora t ion  would p r e d i c t  a s p e c i f i c  a c t i v i t y  upon t r i t i a t i o n  of - 16 

Ci/mmole. Upon t r i t i a t i o n  using 5.0 C i  of c a r r i e r  f r e e  t r i t i u m  gas under s i m i l a r  

cond i t ions ,  296 m C i  of pure t r i t i a t e d  product ( _ 4 )  was obtained with a s p e c i f i c  

a c t i v i t y  of 12 Ci/mmole (32 mCifmg). 

Fu r the r  exposure f o r  

This  ex ten t  of 

EXPERIMENTAL PROCEDURES 

A l l  chemicals were used as obtained from the  nmnufacturer. Melting po in t s  
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were obtained on a MEL-TEMP melting point apparatus and are uncorrected. 

spectra were obtained on a JEOL FX-60 60 MHz FT spectrometer using CDC13 (TMS) as 

solvent. Radiopurity was determined using a Packard Radioscanner Model 7201. 

Tritium was counted using a Packard Tricarb Mlnaxi Liquid Scintillation Counter 

Model 4000 (external standard) with Scintiverse" (Fisher) counting solution. 

Silica gel plates (W) were used for TLC analysis. Elemental composition of novel 

compounds was determined by high resolution mass spectrometry using an AEI MS-902 

mass spectrometer. 

1H-NMR 

(f)-lO-[2-(l-Methyl-2-piperidinyl~ethyl]-2-(methylmercapto)-3-bromopheno- 

thiazine (2). 
added dropwise to a solution of 900 mg (2.43 mmol) of racemic thioridazine (1) 

base in 8.0 ml of glacial acetic acid with stirring at room temperature. A dark 

Bromine (428 mg, 2.68 mmol) i n  1.0 ml of glacial acetic acid was 

blue color appeared immediately as well as a precipitate. After 15 min. the 

volatiles were removed i n  vacuo and the dark blue residue was shaken between 

CH2C12 and saturated NaHC03. 

i n  vacuo to afford an amber colored solid. Recrystallization from acetone 

afforded 700 mg (64%) of product as amber colored crystals; mp = 133-136" 

mfe = 448.0643 (C21H25BrN2S2 requires 448.0644). 

6.75 (m, 5H, Ar3) 6.68 [ s ,  lH, ArH(l)], 3.90 (t, 2H,-CQ -N ), 2.75 (m,3H, 

The organic layer was dried (Na2S04) and evaporated 

-- 

lH-NMR (CDC13, TMS) 6 7.41- 

piperidinyl H ' s ) .  
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( 2  1-10- [ 2-( l-Methyl-2-piperidinyl)ethyl1-2-(me thy1mercapto)- [ 3-2H( n) ] 

A s o l u t i o n  of 80.3 mg (0.179) m o l )  of 2, and 250 p1 of pheno th iaz ine  ( 2 ) .  
t r i e t h y l a m i n e  in 3.0 m l  of d ry  THF was  s t i r r e d  in t h e  presence of 50 mg of 5% PdfC 

under 1.0 a t m  of deuterium gas f o r  4 h a t  room temperature .  

40 -50% conversion t o  t h e  h ighe r  Rf deu te ra t ed  product.  Longer r e a c t i o n  times d id  

no t  b e t t e r  t h e  e x t e n t  of r eac t ion .  The c a t a l y s t  was f i l t e r e d  o f f  through a Celite 

p i p e t  column and t h e  f i l t r a t e  evaporated in vacuo. The r e s i d u e  was shaken between 

CH2C12 and s a t u r a t e d  NaHC03, d r i e d  (Na2S04) and evaporated in vacuo t o  a f f o r d  29.8 

mg of a gum. 

Hex-EtOH-NH40H 60:30:10:1) a f fo rded  14.7 mg (22%) of pure product which was 

i d e n t i c a l  t o  a u t h e n t i c  t h i o r i d a z i n e  wi th  regard t o  Rf va lue  and lH-NMR spectrum 

(excep t  f o r  presence of deuterium). 

d1=39.12% and d2=8.34%. 

2H, -CH€lCH2N ), 2.76 (m, 3 H ,  -CH2C%N + 

p i p e r i d i n y l  K's ) .  

TLC i n d i c a t e d  about 

P u r i f i c a t i o n  on two 20 x 20 c m  x 0.25 mm s i l i c a  g e l  p l a t e s  (EtoAc- 

Mass s p e c t r a l  d a t a  i n d i c a t e d  d0=52.54%; 

lH-NMR (CDCL3, TMS) 6 7.40 - 6.72 (m, 5H, Arg5), 3.90 ( t ,  

), 2.12 - 1.20 (m, 8H, R 
H3C 

( 2  )-lo- [ 2-( 1-Methyl-2-piperindinyl ) e t h y l  1 -2-(methy1mercapto)- [ 3-3H(n) ] pheno- 

t h i a z i n e  (j). A s o l u t i o n  of 34 mg (0.075 mmol) of 2, and 100 p1 of t r i e thy lamine  

i n  1.0 ml of dry THF was s t i r r e d  a t  room temperature  f o r  4 h in t h e  presence of 30 

mg of 5% Pd/C under 5.0 C i  (0.086 mmol) of carrier f r e e  t r i t i u m  gas. The c a t a l y s t  

was f i l t e r e d  off through a Celite/Na2SOq p i p e t  column and t h e  f i l t r a t e  evaporated 

-- i n  vacuo. The r e s idue  was  shaken between CH2C12 and s a t u r a t e d  NaHC03, t h e  o rgan ic  

l a y e r  d r i e d  (Na2S04) and counted t o  a f f o r d  1,080 m C i  of crude product.  The so lven t  

was removed in vacuo and t h e  r e s i d u e  chromatographed on two 20 x 20 cm x 0.25 mm 

s i l i c a  g e l  p l a t e s  (EtoAC-Hex-EtOH-NH40H 60:30:10:1) u s i n g  t h i o r i d a z i n e  (1) and 

3-bromothioridazine (2) a s  r e fe rence  s tandards.  Removal of t h e  a p p r o p r i a t e  band, 
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e l u t i o n  with CH2C12 - MEOH ( 4 : l )  and evaporat ion of t h e  so lven t s  in vacuo a f fo rded  

296 m C i  (33% chemical y i e l d )  of product which was d i s so lved  and s t o r e d  i n  500 ml 

of abso lu te  e thanol .  TLC-radioscan ind ica t ed  > 99% radiochemical pu r i ty .  A 3.0 

ml a l i q u o t  of t h e  e thano l  s o l u t i o n  w a s  evaporated and t h e  r e s idue  d i s so lved  i n  10 

ml of methanol and examined on a Cary 15 W spectrometer  scanning from 320 nm t o  

250 nm. This procedure previously performed using a u t h e n t i c  un labe l l ed  

t h i o r l d a z i n e  ind ica t ed  hmX -264 nm and ~ = 2 . 9 6  x 104. 

l a b e l l e d  product was i d e n t i c a l  t o  t h a t  of t h e  a u t h e n t i c  t h i o r i d a z i n e  and ind ica t ed  

a y i e l d  of 9.22 mg and a s p e c i f i c  a c t i v i t y  of 12 Ci/mmol (32 mCi/mg). The e thano l  

s tock  s o l u t i o n  was s t o r e d  a t  4°C. 

The UV spectrum of t h e  
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