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SUMMARY 

%Methyl -6- [3- (tr i f 1 uoromethyl ) phenyl 1- 1,2,4- t r iazo lo[4,3-  b ]  
py r idaz ine  ($), c u r r e n t l y  being evaluated as a p o t e n t i a l  anxio- 
l y t i c  agent was synthesized, l abe led  w i t h  carbon-14 i n  the 3- 
p o s i t i o n  o f  t he  t r i a z o l o  nucleus. 
i n  67% radiochemical y i e l d  w i t h  s p e c i f i c  a c t i v i t y  o f  13.5 
mCi/mmol and r a d i o p u r i t y  of grea te r  than 99%. The carbon-13 
labe led  compound was a l s o  synthesized fo r  absorpt ion and 
metabolism stud ies.  

The product  was obta ined 

Key Words : 3-Methyl -6- [3- (tr i f 1 uorome t h y l  ) p he n y l  ]- 1 ,2,4- tri azol  o[ 4,3- b] 
pyr idaz ine,  A n x i o l y t i c  Agent, Carbon-14, Carbon-13 

INTRODUCTION 

I n i  ti a1 screening has i n d i c a t e d  t h a t  3-Methyl-6- [3( tri f 1 uoromethy1)- 

phenyl]-l,2,4-triazolo[4,3-b]pyridazine (4) i s  a promis i  ng a n x i o l y t i c  agent. (1 1 

Considerable i n t e r e s t  has been generated due t o  t h e  g rea te r  separat ion between 

the  the rapeu t i c  dose and the dose induc ing  neuro log i ca l  d e f i c i t  ( a t a x i a  and 

motor i ncoo rd ina t i on )  w i t h  3 as compared t o  benzodi a z i  p ine reference agents. (2 )  

I n  order  t o  f a c i l i t a t e  the s tud ies  on body d i s t r i b u t i o n  and metabol ic  pathways, 

t he  synthes is  o f  a l abe led  drug was requi red.  

of a labe led  carbon in the t r i a z o l o  nucleus of  t he  molecule. 

This  was achieved by i n t r o d u c t i o n  

RESULTS AND DISCUSSION 

Several routes toward t h e  synthes is  o f  3-methyl-6-[3-trifluoromethyl)- 

phenyl ] - l ,2 ,4- t r i  azolo[4,3-b]pyridazi ne (A) have been repor ted.  ( 3 )  These methods 

r e q u i r e  an excess of acethydrazide which would n o t  be r e a d i l y  app l i cab le  t o  t h i s  
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i s o t o p i c  p r e p a r a t i o n .  

ace ty l -1 -14C-ch lo r i de  t o  p repare  t h e  l a b e l e d  in t .e rmed ia te  (3). 

these m o d i f i e d  procedures  r e p r e s e n t  a two- fo ld  improvement o v e r  r e p o r t e d  procedures .  

In a d d i t i o n  t o  improved y i e l d ,  e l i m i n a t i o n  of  unnecessary reagen ts  a l l o w e d  f o r  a 

s i m p l i f i c a t i o n  o f  method and r e d u c t i o n  i n  o v e r a l l  cos t .  

Cond i t i ons  were e s t a b l i s h e d  wh ich  f a c i l i t a t e d  optimum use o f  

Y i e l d s  o b t a i n e d  by 

The s y n t h e s i s  i s  a s t r a i g h t f o r w a r d  two-s tep  procedure  s t a r t i n g  w i t h  3 -ch lo ro-6-  

[3- ( t r i  f l  uoromethy l  I pheny l  I ~ y r i d a z i n e ( ~ ) ,  (1). 
p h e n y l ] p y r i d a ~ i n e ( ~ ) ,  (g), was o b t a i n e d  i n  84% y i e l d  from t h e  r e a c t i o n  o f  1 w i t h  

hyd raz i  ne hyd ra te .  

The 3-hydrazino-6-[3- ( t r i f l u o r o m e t h y 1 ) -  

The l a b e l  was i n t r o d u c e d  i n  t h e  l a s t  s t e p  by t h e  r e a c t i o n  o f  ace ty l - l - 14C c h l o r i d e  

w i t h  an excess o f  2 t o  g i v e  t h e  l a b e l e d  p r o d u c t  4 i n  67% rad iochemica l  y i e l d .  

s p e c i f i c  a c t i v i t y  was 48.4 vCi/mg (13.5 mCi/mmol) w i th  a rad iochemica l  p u r i t y  o f  

g r e a t e r  t h a n  99% as de termined by t h i n  l a y e r  chromatography. 

The 

The carbon-13 ana log  was p repared  i n  an i d e n t i c a l  manner, 

SYNTHETIC SCHEME 

EXPERIMEljTAL 

M e l t i n g  p o i n t s  were de termined on a Mel-Temp C a p i l l a r y  m e l t i n g  p o i n t  appa- 

r a t u s  and a r e  unco r rec ted .  

HA-100 spec t rometer .  

g e l  p recoa ted  p l a t e s .  

The NMR spec t rum was o b t a i n e d  w i t h  a Var ian  Model 

TLC’s were r u n  two d i m e n s i o n a l l y  on Brinkman F254 s i l i c a  

The p l a t e s  were deve loped u s i n g  e t h y l  ace ta te -methano l  
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( 9 : l )  f o r  one development and toluene-methanol (7:3) o r thogona l l y  f o r  the 

second development. 

r a d i o a c t i v e  areas were scraped and counted i n  1 cm segments us ing a Beckman LS- 

250 L i q u i d  S c i n t i l l a t i o n  Spectrometer. 

3-Hydrazi no-6- [3- (tri f 1 uoromethyl )phenyl ]pyr idaz ine 

R a d i o a c t i v i t y  was v i s u a l i z e d  by radioautography and the 

(2) 
To a r a p i d l y  s t i r r i n g  suspension o f  17.7 g (68.4 mmol) o f  3-chloro-6-[3- 

( t r i f l u o r o m e t h y l  )phenyl ]pyr idaz ine i n  190 mL o f  n-butanol was added dropwise 

34 mL (690 mmol) of 95% hydrazine hydrate. 

r e a c t i o n  m ix tu re  was heated a t  r e f l u x  w i t h  s t i r r i n g  f o r  18 h. 

so l ven t  was removed i n  vacuo and the  ge la t i nous  res idue suspended i n  900 mL o f  

water and s t i r r e d  v igo rous l y  f o r  0.5 h. 

a i r  dry. 

apparatus f o r  t h ree  days. 

m.p. 171°-1740;(5) I R  (KBr) 6.2211; 'HNMR (DMSO-d6) 6 3.56 (broad,H20), 4.46 

(broad,3H), 7.20 (d,lH; J = 8Hz), 7.66 (m, 2H), 8.02 (d, l H ,  J = 8Hz), 8.38 (m, 2H). 

Anal. Calcd. CllHgN4F .1/4 H20: 

On completion of the add i t i on ,  the 

On cool ing,  the 

The s o l i d  was f i l t e r e d  and al lowed t o  

The r e s u l t i n g  s o l i d  was t r e a t e d  w i t h  petroleum e the r  i n  a Soxhlet 

The e x t r a c t i o n  gave 14.7 g (84.3%) o f  t an  s o l i d ,  

C, 51.07%; H, 3.60%; N, 21.66%, F, 22.03% 

Found: C, 51.05%; H, 3.87%; N, 21.20%; F, 22.18% 

(KF=l. 01 %) 

3-Methyl -6- [3- (tr if l  uoromethyl )phenyl]-l,2,4-triazolo[4,3-blpyri dazi ne-3- 1% (4)  

To a s t i r r e d  suspension con ta in ing  5.68 g (22.3 mmol) o f  anhydrous 3-hydra- 

zino-6-[3-(trifluoromethyl)phenyl]pyridazine (2) i n  135 mL dioxane was added 

dropwise a s o l u t i o n  con ta in ing  871.5 mg (11.15 mmol) o f  acetyl-1-14C-chloride 

(New England Nuclear, s p e c i f i c  a c t i v i t y  13.5 mCi /mo l )  i n  20 mL dioxane over 0.5 h. 

The r e a c t i o n  m ix tu re  was heated a t  r e f l u x  f o r  8 h, cooled and the  3-hydrazino-6-[3- 

( t r i f l u o r o m e t h y l  )phenyl ]pyr idaz ine hydrochlor ide f i l t e r e d  from the mixture.  

f i l t r a t e  was evaporated t o  dryness i n  vacuo t o  a l i g h t  brown s o l i d .  

l i z a t i o n  from isopropanol gave 2.0666 g (66.6%) o f  2 as a l i g h t  brown s o l i d ,  

m.p. 190.5°-191.20(6). The s p e c i f i c  a c t i v i t y  was 48.4 uCi/mg. Chemical and 

radiochemical 

s i n g l e  spot  and r a d i o p u r i t y  was found t o  be g rea te r  than 99%. 

The 

Recrysta l -  

p u r i t y  by two dimensional t h i n  l a y e r  chromatography showed on ly  a 
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3-!iethy1-6-[3- ( t r i  f l u o r o m e t h y l  )phenyl]-l ,2,4-triazolo[4,3-b]pyridazine-&k (4 )  

To a s t i r r e d  suspens ion  c o n t a i n i n g  6.48 g (25.5 mmol) o f  2 i n  140 mL 

d ioxane was added dropwise  a s o l u t i o n  c o n t a i n i n g  1.00 g (12.7 mmol) o f  a c e t y l - l -  

13C-ch lo r ide  (Merck and Co., 90 atom % l 3C)  i n  20 mL d ioxane ove r  0.5 h.  

r e a c t i o n  m i x t u r e  was heated  a t  r e f l u x  f o r  8 h, coo led  and t h e  3-hydrazino-6-[3- 

( t r i f l u o r o m e t h y l  )pheny l ]py r idaz ine  h y d r o c h l o r i d e  was f i l t e r e d  f r o m  t h e  m i x t u r e .  

The f i l t r a t e  was evapora ted  t o  d ryness  i n  vacuo t o  g i v e  a l i g h t  brown s o l i d .  

R e c r y s t a l l i z a t i o n  f rom i sop ropano l  gave 2.59 g (73.1%) o f  g o l d  c r y s t a l s ,  m.p. 

194.4"-195.0"(6); m/e 279 (M'): 

3H,) 7.96 (m, 3H), 8.42 (m, 3H). 

The 

I R  (KBr )  6.4511; lHNMR (DMSO-d6/CC14) 6 2.80 (m, 

13CNMR shows an i n t e n s e  peak a t  146.56. 

C ,  56.13%; H, 3.26%; N, 20.14%; F, 20.49% Anal.  Calcd.  C13HgN4F3: 

Found: C, 55.82%; H, 3.37%; N, 20.18%; F, 20.50% 
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