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For  a d d i t i o n a l  pharmacokinetic and metabolism Studies 

i n  l abo ra to ry  animals and i n  humans, Go 10213 was l a b e l l e d  

w i t h  carbon-I4 l o c a t e d  on the  carbony l  carbon atom o f  t he  

ethy leneurea ring (Ring B) o f  t h e  molecule 

2-14C)Co 10213 hav ing a s p e c i f i c  a c t i v i t y  o f  6-06 pCi/mg 

(1  075 mCi/mmol) uas synthes ised s t a r t i n g  wi th  [ 

urea i n  two steps. 

[ imidazol id inone-  

14 Clethy lene-  
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INTRODUCTION 

B. Anjaneyulu and K. Nagarajan 

Go 10213 (Satranidazole, C i b e m i dq is  a potent anti- 

amoebic/antitrichomonal agent exhibiting quite marked 

antianaerobic and antigiardial activities as It 

belongs to the well known 5-nitroimidazole class o f  compounds 

represented by metronidazole, tinidazolo, ornidazole, 

secnidazole, etce but structurally differs from them fn 

having a methanesulphonyl imidazolidinone moiety at position 

2 o f  the 5-nitroimidazole ring system, as shown in Figure 1. 
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Figure 1 : Structure o f  Go 10213 and some widely known 
5-nitroimidazole class o f  compounds. 
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Extens ive  metabolism s tud ies  i n  var ious  animal species 

and a l s o  i n  man6 w i t h  Ring A (nitr~imidazole)~~C-labelled 

Go 10213 had revealed the  fo rmat ion  o f  the  nonrad ioac t ive  

me tabo l i t e  methanesulphonylethyleneurea ( M S E U ) .  

7 

MSEU - R i n Q  A14C-Go 10213 

Unfor tunate ly ,  RSEU, be ing nonradioact ive,  was n o t  

amenable for q u a n t i t a t i o n  by i so tope  d i l u t i o n  ana lys i s  method 

in metabolism s tud ies  uith Ring A14C-Go 10213. 

was l a b e l l e d  w i t h  carbon-14 a t  the  Cp p o s i t i o n  of t he  

im idazo l id inone r i n g  for a d d i t i o n a l  metabolism s t u d i e s -  The 

s y n t h e t i c  scheme is o u t l i n e d  below. 

Hence Go 10213 

Syn the t i c  Scheme 

n ReSOpCl/Toluene 
1 1  re f lux ,  6 h 

HN+W 

0 

1 2 - 

1) NaOH/OflF, RT 

[ im ida t0 l id inona-2 '~C ]Go 10213 

* = p o s i t i o n  of' I4C l a b e l  
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0 I S  CUSS I ON 

B. Anjaneyulu and K. Nagarajan 

The s y n t h e s i s  of  [ i m i d a z o l i d i n ~ n e - Z - ~ ~ C ] G o  10213 (5) 
1 4  was c a r r i e d  o u t  i n  two s t e p s  s t a r t i n g  w i t h  [ C ] e t h y l e n e u r e a ,  

(1) 
H e a t i n g  (1) (11-55 m C i ,  6.1 mmol) w i t h  m e t h a n e s u l p h o n y l  

c h l o r i d e  i n  t o l u e n e  y i e l d e d  [ 14 C]methanesulphonylethyleneurea, 

[14C]PlSEU (2) h a v i n g  a s p e c i f i c  a c t i v i t y  o f  1 0 - 8 4  pCi/mg, 

(60%).  

by r e a c t i o n  w i t h  powdered sodium h y d r o x i d e  i n  d ime thy l fo rmamide  

on c o n d e n s a t i o n  w i t h  2lnethanesulphonyl-I-methyl-5-nitro- 

i m i d a z o l e  (2) a f f o r d e d  (9) h a v i n g  a s p e c i f i c  a c t i v i t y  o f  

6.06 pCi/mg, ( 8 0 % ) -  

The sodium s a l t ?  o f  (2) (3.56 m C i ,  2 mmol) p r e p a r e d  

8 

EXPERIPlENTAL 

m a t e r i a l s  and  methods  

m e l t i n g  and  b o i l i n g  p o i n t s  are  u n c o r r e c t e d .  

[ 14 C]Ethy leneurea ,  

m C i )  was o b t a i n e d  f r o m  I s o t o p e  D i v i s i o n ,  Bhabha Atomic 

R e s e a r c h  Centre, Trombay, Bombay 400 085, I n d i a .  A n a l y t i c a l l y  

p u r e  n o n r a d i o a c t i v e  e t h y l e n e u r e a  (m.p* 132.C) and  Go 10213 

m-p- 186-187.C were s y n t h e s i z e d  i n t e r n a l l y ’  

R e t h a n e s u l p h o n y l  c h l o r i d e ,  p u r c h a s e d  from F l u k a  AG, Buchs,  

S w i t z e r l a n d  was d i s t i l l e d ,  b - p -  160-162.C, and s t o r e d  i n  

s e a l e d  ampoules  (1 m l )  

(2-[ 1 4  C] imidazol id ine-2-one ,  328 mg, 1 1  -55 

t P l o d i f i c a t i o n  o f  s a l t  p r e p a r a t i o n  u s i n g  powdered sodium 
h y d r o x i d e  was more f a c i l e  and c o n v e n i e n t  as  compared t o  t h a t  
w i t h  sodium h y d r i d e ? ,  and  y i e l d s  o f  9 were a l s o  b e t t e r  
c o n s i s t e n t =  

and  
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Dimethylformamide (bop. 152OC) and to luene (bop. 1 1 O O C )  were 

d i s t i l l e d  and the  l a t t e r  was kep t  anhydrous by s t o r i n g  over 

s t r i p s  o f  m e t a l l i c  sodium- 

Sodium hydroxide, Pur iss,  E .  Merck, was powdered and d r i e d  

thoroughly  i n  vacuo a t  room temperature p r i o r  t o  use i n  

r e a c t i o n  

R a d i o a c t i v i t y  measurements were made on a Packard TRICARB 

(model 460 CD) L i q u i d  S c i n t i l l a t i o n  Counter, opera t ing  a t  a 

carbon-I4 e f f i c i e n c y  OP 94%, by t h e  channels r a t i o  method. 

The s c i n t i l l a t o r  ( c o c k t a i l )  conta ined 4 g PPO and 0-05 g 

POPOP per l i t r e  o f  toluene. 

Radiometric TLC and reversed i so tope  d i l u t i o n  ana lys i s  o f  

Go 10213 were  c a r r i e d  ou t  as descr ibed e a r l i e r  7 

Reversed i so tope  d i l u t i o n  ana lys i s  OP MSEU was performed by 

mix ing  the  s o l u t i o n s  o f  "C- label led and nonrad ioac t ive  

compounds i n  acetone and concent ra t ion  t o  induce c r y s t a l l i z a t i o n .  

l-Rethanesulphonyl-2-[14C]-2-imidazolidinone. methane- 

sulphonylethyleneurea. MSEU (2) 
14 14 c\ mix tu re  o f  [ Clethy leneurea (A),  2-[ C]-2-imidazolidinone, 

328 mg; s p e c i f i c  a c t i v i t y  2.75 mCi/mmol; 11-55 m C i ,  and non- 

r a d i o a c t i v e  ethyleneurea (200 mg), i n  anhydrous to luene (7 ml) 

was t r e a t e d  w i t h  f r e s h l y  d i s t i l l e d  methanesulphonylchloride 

(0-8 9) and then s t i r r e d  under r e f l u x  i n  an o i l  ba th  a t  115- 

1200C f o r  6 h r s  i n  an oxygen-free dry  n i t r o g e n  atmosphere, 

and a l lowed t o  s tand a t  r o o m  temperature overn igh t .  The 

lumps o f  c r y s t a l l i n e  product  were c a u t i o u s l y  broken up w i t h  a 

g lass  rod, t he  s o l i d  f i l t e r e d ,  washed w i t h  d ry  to luene and 

d r i e d  a t  100.C i n  vacuo for 30 m i n .  The crude product, 786 mg, 

upon r e c r y s t a l l i z a t i o n  f r o m  water (3  m l )  w i t h  c o o l i n g  i n  i c e  

a f fo rded  pure (2) (566 mg, s p e c i f i c  a c t i v i t y  10.84 pCi/mg). 
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Radiochemical purity was observed to be 7 99% as determined 
by 8 IDA and RTLC, Silica/CHC13 - NeOH (88:12 v/v), R,, 0.47- 

Dilution o f  the mother liquors (filtrate and washings) with 

nonfadioactive MSEU yielded a second sample o f  (2) 1-15 g ,  

having a specific activity o f  0 968 pCi/mg, the radiochemical 

yield being 60% 

9 

1-Methanesulphonyl-3-[Ilnethyl-5-nitro-1H-imidazo1-2-yl]-2- 

[ C )-2-imidazolidinone, [ imidazolid 2-'%]Go 10213, (4) 
T o  a solution of (2) (328 mg, 3-56 m C i )  in dimethyl- 

formamide (8 ml) was added powdered sodium hydroxide (100 mg) 

and the mixture stirred f o r  2 hrs at room temperature (250C). 

To the resulting greyish suspension o f  the sodium salt o f  (2) 
was added dropwise, under stirring, a solution of P-methane- 

sulphonyl-l-msthyl-5-nitro~midazole (3) (425 mg) in dimethyl- 
formamide (10 ml). The resulting orange-red reaction mixture 

was stirred f o r  another 20 hrs and evaporated to dryness 

-- vacuo below SOOC- The residue was stirred with water (10 m l )  

f o r  30 min; the solid filtered, washed with water (10 ml) and 

dried in vacuo to give crude ( A )  475 mg. 
in chloroform (35 ml) and the solution was adsorbed on a 

column o f  silica gel (100-200 mesh; 20 g; 1.8 cm i-do x 20 

cm-h) equilibrated with the same solvent- Initial chloroform 

eluates (150 m l )  containing mostly the impurities were 

discarded. Evaporation o f  later chloroform-methanol (99: l  

v/v; 300 m l )  eluates containing mostly ( A )  by TLC, yielded a 

glassy residue which on trituration with methanol (3 ml) gave 

a solid. The suspension was redissolved by addition of 

acetone (12 ml) and warming- The solution was filtered, 

diluted with methanol (15  ml), concentrated to 5 ml and 

cooled- The pale yellow crystals were filtered, washed with 

methanol (3 x 1 ml) and dried to give (i), (435 mg, specific 

14 

This was dissolved 
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a c t i v i t y ,  6.06 pCi/mg) 

and w a s h i n g s )  w i t h  n o n r a d i o a c t i v e  Go 10213’ a f f o r d e d  a s e c o n d  

s a m p l e  o f  (5) 312 mg, h a v i n g  a s p e c i f i c  a c t i v i t y  0173 pCi/mg, 

t h e  r a d i o c h e m i c a l  y i e l d  t h u s  b e i n g  80%. Radiochemica l  p u r i t y  

d e t e r m i n e d  a s  d e s c r i b e d  earlier’ was o b s e r v e d  t o  be  > 99%- 

D i l u t i o n  o f  mother  l i q u o r s  ( f i l t r a t e s  
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