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For  pharmacokinetic and metabolism s t u d i e s  i n  

animals and humans, Go 1C213 was l a b e l l e d  wi th  carbon-14 

a t  t h e  2-posi t ion o f  t h e  5-ni t roimidazole  r i n g  system, 

i n  an  o v e r a l l  y i e l d  o f  22% s t a r t i n g  wi th  potassium[14C]- 

th iocyanate .  

a c t i v i t y  o f  4.65 pCi/mg o r  1.34 mCi/mmol. 

The l a b e l l e d  compound had a s p e c i f i c  
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INTRODUCTION 

Go 1C213,  l-Piethanesulphonyl-3-(l-methyl-5-nitro-lH- 
imidazol-2-yl)-2-imidazolidinone, is a novel  compound 1-4 

showing poten t  an t iaEoebic  and an t i t r i chomona l  a c t i v i t y  . 
I t  belongs t o  t h e  we l l  recognised  c l a s s  of 5-n i t ro imidazoles ,  

r ep resen ted  by met ronidazole ,  t i n i d a z o l e ,  o r n i d a z o l e  and 

secnidazole ,  bu t  d i f f e r s  from them i n  having methyl and 

methanesulphonyl imidazol idinone groups i n  p l ace  of 

s u b s t i t u t e d  e t h y l  and methyl r e s p e c t i v e l y ,  most commonly 

loca ted  a t  p o s i t i o n s  1 and 2 o f  t h e  5-ni t roimidazole  

nucleus.  

5-7 

8 Go 10213 I s  now undergoing advanced c l i n i c a l  t r ia ls  . 
For pharmacokinetic and metabolism s t u d i e s  i n  l a b o r a t o r y  

animals  and a l s o  i n  humans, it has  been l a b e l l e d  wi th  

carbon-1 4 a t  t h e  2-posi t ion of t h e  5-n i t ro imi  dazole r i n g  

system, a p o s i t i o n  considered t o  be m e t a b o l i c a l l y  s t a b l e  

i n  vivo. 

The l a b e l l i n g  was performed on a 8 mi l l imo les  s c a l e  

according t o  t h e  scheme o u t l i n e d  s t a r t i n g  w i t h  potassium 

p 4 C ]  th iocyanate .  
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Syn the t i c  Scheme i s  o u t l i n e d  below : 
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* 
p o s i t i o n  o f  14C l a b e l  

The e n t i x e s y n t h e t i c  sequence w a s  c a r r i e d  o u t ,  

s t a r t i n g  wi th  nonradioac t ive  potassium th iocyana te  (8 

mi l l imoles)  s e v e r a l  t imes ,  before  t h e  f i n a l  h o t  run ,  t o  

opt imise  t h e  y i e l d  and p u r i t y  a t  each s t ep .  

React ion o f  potassium [ 14c) t h iocyana te  wi th  N-methyl 

aminoacetaldehyde d i e t h y l a c e t a l  (1) , under a c i d i c  

cond i t ions  a f fo rded  l-methyl-~-14C]-imidaeole-2-thio1 (2) , 
which was converted t o  i t s  S-methylether (2) bfr methyla t ion  

wi th  u!ethyliodi.de under a l k a l i n e  cond i t ions  a t  O O C .  
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Extremely caut ious  n i t r a t i o n  of (2) with fuming n i t r i c  

ac id  a t  9C'C y i e lded  t h e  5-ni t roirr idazole  ( A ) .  
o f  ( A )  with  e t h e r e a l  monoperphthzlic ac id  gave t h e  

corresponding sulphone ( 5 ) .  
methanesulphonyl group i n  (2) was d i sp laced  smoothly 

wi th  t h e  anion generated from r e a c t i o n  o f  l-methane- 

sulphonyl-2-imidazolidinone (a) wi th  sodium hydr ide  in 

dimethyl  formamide t o  g e t  k-14C)Go 1C213 ( I ) ,  i n  an 

o v e r a l l  radiochemical  y i e l d  o f  22%. 

@xida t ion  

I n  t h e  subsequent s t e p ,  t h e  

EXPWIMENTAL 

Kelevant d a t a  from t h e  f i n a l  s y n t h e t i c  sequence us ing  

un labe l l ed  in t e rmed ia t e s  is g i  ven below. 

Compound No. Molr. w t .  m.p.'C Yie ld  

- 2 114 142* 9 596 
- 3 128 p a l e  brown o i l  97% 

- 4 173 88-90' 40.5% 

- 5 205 92-93O 9 5% 
- 6 164 190-1 92' Ref. 1 

- 7 289 186-1 87' 5 5-6 % 

Melt ing and b o i l i n g  p o i n t s  are uncorrec ted .  

Potassium p 4 C ]  t h iocyana te  (347 mg; s p e c i f i c  a c t i v i t y  

2.8 m C i / m o l ,  10 mCi) w a s  procured from Bhabha Atomic 

Research Centre ,  Trombay, Bonbay 40C 085, I N D I A .  

Nonradioactive potassium th iocyana te  w a s  of  AnalaR Grade. 

N-Nethylaminoacetaldehyde d i e t h y l  a c e t a l  w a s  purchased from 

Fluka AG, Buchs, Switzer land and d i s t i l l e d  before  u s e  

(bp  165OC/760 mm). 
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1 
Unlabel led  Go 1C217 w a s  synthes ized  i n t e r n a l l y  . 
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Go 10213 i s  a p a l e  yellow c r y s t a l l i n e  compound spa r ing ly  

so lub le  i n  water  ((1 mg/ml a t  R T ) ,  s o l u b l e  i n  w a r m  acetone 

and chloroform but  l e s s  so  i n  methanol. It  e x h i b i t s  8 

maximum a t  315 nm (e  9474) i n  =e thano l  s o l u t i o n .  It is 

stable  thermal ly  and t o  d i l u t e  acid and base. 

S i l i c a  g e l  (100-200 mesh) f o r  column chromatography and a l l  

o t h e r  chemicals ( r eagen t  grade)  were procured l o c a l l y .  

Rad ioac t iv i ty  measurements were made wi th  a Nuclear-Chicago, 

Mark I,  Liquid S c i n t i l l a t i o n  Counter,  o p e r a t i n g  a t  a 14C 

e f f i c i e n c y  o f  7576 us ing  e x t e r n a l  s t a n d a r d i s a t i o n .  

The S c i n t i l l a t o r  ( cock- t a i l )  conta ined  4 g EPO and 0.05 g 

WFOP per  l i t r e  of t o luene .  

Reversed i s o t o p e  d i l u t i o n  a n a l y s i s  was c a r r i e d  ou t  by 

mixing t h e  s o l u t i o n s  of  t h e  14C l a b e l l e d  compound and t h e  

c a r r i e r  (100-200 ng; a n a l y t i c a l l y  pure un labe l l ed  Go 1C213 ) 

i n  ace tone  (5-6 m l )  . The combined s o l u t i o n s  were concent rz ted  

t o  about  1 m l  and d i l u t e d  wi th  methanol ( 3  m l ) .  The 

c r y s t a l l i n e  m a t e r i a l  t h a t  s epa ra t ed  was f i l t e r e d ,  washed wi th  

a l i t t l e  methanol and d r i e d  i n  vacuo, 10Go, 1 h r .  The above 

procedure was repea ted  t h r i c e  and t h e  s p e c i f i c  a c t i v i t i e s  

of m a t e r i a l  from two success ive  c r y s t a l l i s a t i o n s  were 

determined. 5 mg o f  R I D A  samples were d i s so lved  i n  methanol 

( 5  m l )  and mixed wi th  c o c k t a i l  (15  ml) before  count ing.  

1 
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Radiometr ic  TLC: G l a s s p l a t e s  (20x20 cm) precoated wi th  

s i l i c a  g e l  F254 ( t l c  g rade )  (150 pm t h i c k n e s s )  were used. 

The development d i s t a n c e  i n  t h e  s o l v e n t  systems used w a s  

15 cm. Measurement of r a d i o a c t i v i t y  of  (1x1 cm) s e c t i o n 6  

of  t h e  radiochromatograms w a s  c a r r i e d  ou t  as suspens ions  

i n  a mixture  of methanol ( 5  m l )  and c o c k t a i l  (10 ml). 

l-Methyl- [2-14C]-imidazole-2-thiol (2) : A mixture o f  

~ o t a s s i u m  p 4 C ]  t h iocyana te  (347 mg; s p e c i f i c  a c t i v i t y  

2.8 m C i / m  mol, 10 m C i )  and i n a c t i v e  potassium th iocyana te  

(430 mg) , i sopropanol  ( P  m l )  * water  ( 2  m l )  and N-methyl 

aminoacetaldehyde d i e t h y l a c e t a l ,  1 (1.4 ml) w a s  t r e a t e d  

under vigorous s t i r r i n g  with 2N hydroch lo r i c  a c i d  (5.4 ml) 

added dropwise, and t h e  mixture  was s t i r r e d  under  r e f l u x  

for 9 h r s  i n  a n i t rogen  atmosphere over  sn o i l  bath.  The 

mixture  w a s  evaporated t o  dryness  c a u t i o u s l y ,  the r e s i d u e  

was ex t r ac t ed  thoroughly wi th  b o i l i n g  benzene (3x40 ml). 

The e x t r a c t  was f i l t e r e d  and t h e  so lven t  waa removed by 

r o t a r y  evapora t ion .  

Yield 0.9 g .  

The r e s i d u e  was d r i e d  to a f f o r d  (2). 

l-Methyl-2-methylthi0-[2-~ 4Cl-imidazole (2) : A Solu t ion  

o f  (2) ( C . 9  g )  i n  methanol (10  ml) was t r e a t e d  with sodium 

hydroxide (10N; 0.9 m l )  a t  0' with  s t i r r i n g ,  methyl i o d i d e  

(0.6 m l )  was added, t h e  s t i r r i n g  a t  i c e  tempera ture  w a s  

continued f o r  3 hrs and t h e  mixture  allowed t o  s t and  at  25'C 

i n  a n i t r o g e n  atmosphere ove rn igh t .  

w q s  used t o  hold t h e  n i t r o g e n  i n s i d e  t h e  f l a s k .  The mixture  

A mercury-seal a d a p t e r  
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was then  evaporated t o  dryness ,  t r a c e s  of methanol being 

e l imina ted  us ing  benzene. The r e s idue  w a s  ex t r ac t ed  with 

methylene ch lo r ide  (5C ml) , t h e  e x t r a c t  washed once wi th  

water  ( 5  ml) ,  d r i ed  over  anhydrous sodium su lpha te ,  

f i l t e r e d  and t h e  so lven t  evaporated t o  y i e l d  (2) as a 

viscous  o i l .  Yield 0.95 g.  

l-Nethyl-2-methylthio-5-ni tr0-[2-~~C]-imidazole (4) : 
To concentrated n i t r i c  ac id  (a  1.4;  2.5 m l )  heated and 

s t i r r e d  over  an o i l  bath i n  a n i t rogen  atmosphere, t h e  

foregoing  S-methylether, (2) ((3.9 g )  w a s  added wi th  

extreme caut ion  very s lowly a t  85-90'. After the  a d d i t i o n  

was completed temperature  o f  t h e  o i l  bath w a s  g radual ly  

r a i s e d  t o  1 0 0 - l l O ° C  and s t i r r i n g  i n  t h e  n i t rogen  atmosphere 

w a s  continued f o r  60 min. During t h i s  per iod  a l l  t h e  

n i t r o u s  furres inc luding  t h e  excess  o f  n i t r i c  ac id  were 

swept o f f  by t h e  n i t rogen  stream leav ing  behind a b r i g h t  

yel low c l e a r  s o l u t i o n  as a r e s idue .  After cool ing t o  

room temperature  (25OC) crushed i c e  ( 5  g )  was added, t h e  

pH ad jus t ed  t o  6-6.5 a t  O°C by c a r e f u l  a d d i t i o n  of  10N NaOH. 

Any excess  o f  a l k a l i  p resent  w a s  then  n e u t r a l i s e d  by t h e  

a d d i t i o n  of d r o p s  of  g l a c i a l  a c e t i c  a c i d  t o  kr ing  t h e  pH 

t o  6-6.5. The ye l lowish  susrens ion  was ex t r ac t ed  wi th  

methylene c h l o r i d e  and t h e  res idue  chroaatographed on 

s i l i c a - g e l  (25 g )  . Evaporation o f  chloroform.  e l u a t e s  

(100 m l )  a f forded  (0) a s  a c r y s t a l l i n e  s o l i d  (0.52 g ) .  
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t-Methyl-2-methanesuIphonyl-5-nitro-~2-’ 4C1 -imidazole (2) : 
A s o l u t i o n  of (A) (0.52 g )  i n  methylene c h l o r i d e  (15 ml) 

w a s  added dropwise t o  e t h e r e a l  monoperphthalic ac id  ( ConCn. 

1.05 m.moles/ml; 7 m l )  under s t i r r i n g ,  a t  C ° C .  Af t e r  t h e  

a d d i t i o n  o f  ( A )  was over ,  t h e  s t i r r i n g  a t  i c e  temperature  

w a s  continued f o r  2-3 h r s ,  t h e  ice-bath was removed, t h e  

mixture  s t i r r e d  a t  2 5 O C  f o r  1 h r  and then  under ref lux f o r  

1 h r .  Af te r  a l lowing it t o  s t and  ove rn igh t ,  t h e  p h t h a l i c  

a c i d  t h a t  had sepa ra t ed  was f i l t e r e d  o f f  and washed wi th  

niethylene ch lo r ide .  The combined f i l t r a t e s  and washings 

( t o t a l l i n g  5C m l )  were s t i r r e d  with Eaturated aqueous 

bicarbonate  (15  ml) a t  15OC f o r  1 h r .  The o rgan ic  l a y e r  

was separa ted  and t h e  aqueous l a y e r  ex t r ac t ed  once with 

methylene ch lo r ide  ( 2 5  m l )  . The pooled methylene ch lo r ide  

e x t r a c t s  were d r i e d  over anhydrous Na2S04, f i l t e r e d  and 

evaporated t o  dryness  t o  g ive  (2) as a viscous gum. 

Yield 0.60 g. 

1 -Nethanesulphonyl-3- ( 1 -met hyl-5-nitro-IH- k-’ ‘d -imidazol- 

2-yl)-2-imidazolidinone (-7) : [2-14C]- Go 10213 : To a 

susp ens ion o f  1 -met hanesulphongl- 2- imidazo 1 i d  i no ne (5) ( 42 5 mg ) 

i n  dimethylformamide ( 5  m l ) ,  s t i r r e d  i n  a dry  n i t rogen  

atmosphere, a t  OOC,  was added sodium hydride (5@ d i spe r s ion  

i n  o i l ,  140 mg) and t h e  mixture  s t i r r e d  f o r  45 min. To t h e  

g rey i sh  white  suspension o f  t h e  sodium s a l t  o f  (a) was added 

dropwise a t  O O C ,  a s o l u t i o n  of  t h e  sulphone (2) i n  dimethyl- 

fomamide (3 ml). The r e s u l t i n g  orange coloured suspension 

w a s  s t i r r e d  f o r  4 h r s .  a f te r  removing t h e  ice-bath.  Then 
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t h e  so lvent  was removed i n  vacuo, t h e  r e s i d u e  w a s  

r e e x t r a c t e d  w i t h  chloroform (3x30 ml) . The chloroform 

extract  w a s  concent ra ted  t o  ha l f  i t s  bulk and f i l t e r e d  

through a column o f  s i l i c a - g e l  (40 g )  e q u i l i b r a t e d  wi th  

t h e  same so lven t .  I n i t i a l  chloroform e l u a t e s  ( 1  50-200 ml) 

conta in ing  mostly impur i t i e s  (by TLC examination) were 

discarded.  Later chloroform e l u a t e s  (400 ml) conta in ing  

most ly  t h e  product (by TLC) were evaporated t o  dryness  t o  

y i e l d  a g l a s sy  r e s i d u e  which on t r i t u r a t i o n  wi th  a mixture 

of  acetone-methanol (1  : 3 ,  v/v, 20 ml) followed by 

concent ra t ion  t o  5 ml gave (1) as a c r y s t a l l i n e  material. 

Yie ld  0.47 g ;  s p e c i f i c  a c t i v i t y  4.65 pCi/mg; 2.18 m C i .  

(Radiochemical y i e l d  22%). 

determined by R I D A  and r ad iomet r i c  TLC as  descr ibed ear l ie r  
1 

was 2 9 % .  TLC comparisons with a u t h e n t i c  Go 10213 i n  

so lvent  systems (a, b) r e v e d e d  s i n g l e  s p o t s  o f  14C 

a c t i v i t y  corresponding t o  t h e  r e f e r e n c e  sample hzving 

Rf 0.7 and C.6 r e s p e c t i v e l y .  

Radiochemical p u r i t y  when 

a) CHC13 - Methanol (95:5, v/v) 

b) Hexane - ace tone  (50:5C, v/v) 

M.p. 186-187OCi mmp w i t h  a u t h e n t i c  Go 10213' 186-188'C 

and UV spectrum' (hma, Methanol, 315 nm) es t ab l i shed  t h e  

i d e n t i t y  of  2 with  t h e  un labe l l ed  compound'. 
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