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SUMMARY 

Etomidate, (RI-(+l-ethyl l-ll-phenyZethylI-lH-inidazole-5- 
carboxylute, is a short-acting hypnotic. Tritim was introduced 
in the  ortho-position of the  phenyt-group by ca ta t y t i c  dehatogena- 
t i o n  of the  2-chtoro-analogue. 
(+) -me thy 1 1 - (1 -pheny le thy  1 I -1H-imidazo le-5-carboxy lu t e ,  was 

hydrolyzed t o  the corresponding carboxytic acid. The resotu- 
t i o n  i n t o  both enantiomers was carried out by successive s a l t  
formation wi th  (I?)-(+)- and (S)-(-)-a-methylbenzenemethanamine. 
Af te r  i s o h t i o n  of the  d ias t e reo i saer i c  sa l t s ,  both enantiomers 
were obtained by e s t e r i f i ca t ion  of the  s a t t s  i n  ethanol, 
saturated wi th  HCI-gas. 

The homologous t r i t i a t e d  methylester, 

Introduct ion 

E t o m i d a t e ,  (R) - (t) -e thyl  1 - (  1 -phenylethyl)-  IH-imidazole-5-carboxylate, 

i s  a potent ,  s h o r t - a c t i n g  n o n - b a r b i t u r a t e  hypnot ic  (1)  in  e x p e r i m e n t a l  a n i m a l s  

( 2 ,  3 )  and in  m a n  (4, 5). Only  the ( R ) - ( + ) - i s o m e r  p o s s e s s e s  hypnotic ac t iv i ty .  

the  (S)-(-)-compound being pharmacologica l ly  inac t ive  (6) .  In o r d e r  to get mo-  

r e  in format ion  about  the p h a r m a c o k i n e t i c s  of the e n a n t i o m e r s  of e tomidate  in 

a n i m a l s ,  i t  w a s  n e c e s s a r y  to synthes ize  both f o r m s  of the labe l led  d r u g .  

Out  of s e v e r a l  poss ib i l i t i es ,  the --position of the phenyl -group w a s  

chosen  a s  convenient  for  the t r i t i u m  labe l ,  

The  s y n t h e s i s  of r a c e r n i c  e tomidate  h a s  been  d e s c r i b e d  by Codefroi  e t  

a l .  (1). S t a r t i n g  from both e n a n t i o m e r s  of labe l led  a-methylbenzenemethanami- 

0 1975 by John k’iley & Sons, Ltd. 
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ne, it would be possible to obtain the corresponding i s o m e r s  of etomidate.  This 

procedure would r equ i r e  a t  l ea s t  s ix  "radioactive" steps.  

The resolution of labelled r acemic  etomidate,  using an  optically act ive 

acid,  proved difficult because of the weak basic propert ies  of the drug (pK = 

4.24).  Therefore ,  a m o r e  convenient method was worked out, which is outlined 

in Scheme A. This method is based on the resolution of the enantiomeric acid 

(III), obtained in  the hydrolysis of metomidate,  i. e. (?)-methyl 1 -(1 -phenylethyl) 

-lH-imidazole-5-carboxylate (II), followed by esterification of the resolved 

d i a s t e reomer i c  sal ts .  In o rde r  to obtain sufficient amounts of the labelled drug 

(with a suitable specif ic  activity) and to facil i tate the resolution step,  unlabel- 

led acid (111') was added to the tr i t iated racemic compound (III), a s  shown in 

Scheme B. The sa l t  formation was ca r r i ed  out using 0. 5 mole of the optically 

active base pe r  mole of the r acemic  acid. 

The (S)-(-)- isomer was isolated f r o m  the f i l t ra te  a f t e r  addition of one 

equivalent of ( S ) - (  - ) -  a -methylbenzenemethanamine. 

Scheme B 
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Exper imenta l  

ANALYTICAL PROCEDURES 

Radioactivity measu remen t s  

The specific activity of the labelled in te rmedia tes  and of etomidate was  

measu red  by liquid scinti l lat ion spec t romet ry  (Packa rd  T r i - C a r b  3380, equip- 

ped with a n  automatic activity ana lyse r  544). The radioactivity of the samples  

was  counted in 10  m l  of a sc in t i l l a tor  solution, containing 5 g of P P O  and 0. 1 g 

of d imethyl -POPOP in a 1 -1itre mixture  of toluene/ 2-propanol (8/2, v/v). 

Determination of the rad iochemica l  pur i ty  

For  th i s  purpose ,  the inve r se  isotope dilution technique was used .  To a 

known amount of radioactivity,  250 m g  of unlabelled etomidate sulphate was  

added. The solid was  dissolved in  hot 2-propanol.  Af t e r  addition of a smal l  

volume of diisopropylether,  etornidate sulphate c rys ta l l ized  on cooling. F u r -  

ther  purification was  per formed by repea ted  c rys ta l l iza t ions  f r o m  a 2 -propa- 

nol/diisopropylether mixture  (7/3, v/v) until the specific activity of the l a s t  

th ree  i so l a t e s  was constant. 

In addition to th i s  procedure ,  the pur i ty  was  tes ted  by thin-layer ch roma-  

tography. The labelled compounds, d i sso lved  in methanol (50 pg/50 p l ) ,  were  

chromatographed on s i l icage l  p la tes  (Merck  F 254) using a mixture  of chloro- 

form/2-butanone ( l / l ,  v/v) as a moving liquid. The radioactivity of the plates 

was scanned with a Berthold rad iochromatograrn  scanner  (LB 2723). 

Measurements  of specific rotation 

The specific rotation [ a )  of the compounds was  measu red  a t  589 n m  

and 25°C in a Pe rk in  E l m e r  141 po la r ime te r ,  using 10 -cm cells.  

SYNTHESIS 

Methyl 1 - il -(phenyl-2-t)ethy~-lH-imidazole-5-carboxylate ( 11 1 
To a solution of 0.2 mmole  (53 mg)  of 1 in dioxane (0. 8 m1)was added 

success ive ly  30 m g  of Pd/C (10%) and 0 . 2  m l  of a methanolic po tass ium hydro-  
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xide (1 N )  solution. Trit iation* of compound 1 was  per formed for  1 hour a t  

room tempera ture ,  using 50 Ci of t r i t ium gas.  Af te r  removal  of the ca ta lys t  

and evaporation of the organic  solvent, water  (4 ml) was added and the mixtu-  

r e  was ex t rac ted  four t imes  with a sma l l  volume of chloroform. About 820 mCi  

(88% of the total radioactivity p re sen t  in the mixture)  was ex t rac ted  into the 

chloroform. Af t e r  evaporation to d ryness ,  650 mg  of unlabelled metomidate 

hydrochloride (2 .4  mmole)  was  added and crys ta l l ized  f r o m  a 2-propanol/di-  

isopropylether mixture  (7/3,  v/v), yielding 598 mg  of H-metomidate hydro- 

chloride (11 ), with a specific activity of 339 mCi/mmole.  

3 

J?)-l-  -(Phenyl-2-t)ethyl] -lH-imidazole-5-carboxylic ac id  (111) 

To 598 m g  of 11 (2 .2  mmole) ,  dissolved in 2 m l  of water ,  was  added 

1 m l  of a 10 N sodium hydroxide solution and the mixture  was  warmed up  un-  

t i l  complete dissolution. Af te r  refluxing for  10 minutes,  the solution was  coo- 

led,  acidified with 0. 6 m l  of glacial  ace t i c  ac id  to pH 6 and the white prec ip i -  

tate was  collected and  dr ied ,  yielding 436 m g  (91 %) of 111, specific activity 

330 niCi/mmole.  

Resolution of ( t ) - l -  [j -(phenyl-2 -t)ethvd 

ac id  (111 ). (Scheme B) 

- l H  -imidazole-5-carboxylic 

To 21 6 m g  of 111 (1 mmole)  was  added 648 m g  ( 3  mmole)  of unlabelled 

(R) - ( t ) -1 - (1  -phenylethyl)-1H-imidazole-5-carboxylic ac id  ( 111 ) and the mix-  

tu re  was  dissolved in  3 m l  of hot 2-propanol. Af te r  cooling to about 50"C, 

0. 45 m l  (3 .  5 mmole)  of (R)-(+)-methylbenzenemethanamine, dissolved in 1 ml 

of 2-propanol,  was  added. Af t e r  dilution of the solution with 2 m l  of water  and 

cooling in an  ice  bath, the white prec ip i ta te  was  fi l tered off and washed twice 

with diisopropylether,  yielding 850  mg (71 %) of Iv, 

in water).  

405 

*This reac t ion  was  c a r r i e d  out a t  the I. R. E. (Mol, Belgium). 
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( R ) - ( t )  Ethyl 1 - fi -(phenyl-2-t)ethyJ -lH-imidazole-5-carboxvlate sulphate (v)  
3 (R) - (t) -etomidate - H - sulpha te  . 

In a three-necked flask of 50 ml, 850 mg  (2 .5  mmole )  of Iv was  suspended 
Y 

in 15  ml of absolute ethanol and the mix tu re  was  sa tura ted  with hydrogen chlo- 

r ide  gas ,  d r ied  over  concentrated su lphur ic  acid.  

warmed  up  in an  oil bath of 100°C and HC1 gas was  passed  through the solution 

The reaction mixture  was 

for  an  additional 7 hours .  Then the reac t ion  mixture  was cooled to room t em-  

pe ra tu re ,  the organic  solvent was  evaporated in vacua and the res idua l  oi l  was  

dissolved in 1 0  m l  of water .  Af t e r  adjusting the pH to 6 with sodium hydroxide 

(10 N)  solution, the mixture  was  ex t rac ted  with ch loroform.  The organic  l aye r  

was  fi l tered over  cotton wool, evaporated to d ryness ,  and  the res idue  was d i s -  

solved in 1 m l  of 2-propanol. The solution was then acidified with concentrated 

sulphuric ac id  and, a f t e r  addition of a few mi l l i l i t res  of diisopropylether,  (R)-  

(+)-etomida.te sulphate ( v )  crys ta l l ized  on cooling. Af te r  isolation and drying 

of the c rys t a l s  674 m g  (79%) of v was  obtained, [(PI i5 = .t 21. 6" ( C = l %  in 

methanol). The specific activity was 43 mCi /mmole  and the rad iochemica l  pu- 

r i t y  was m o r e  than 98%.  

1s) - (  - ) -E  thy1 1 - Kl -(phenyl-2 -t)ethyd -1 H -imidazole-5 -carboxylate n i t ra te .  

3 (S)-(-)-etomidate- H n i t ra te  . 
The f i l t ra te  of the resolution of 111 (cfr.  sup ra ) ,  containing (S)-(-)-I  - 

-(phenyl-2 -t)ethyd - 1H -imida zole-5-carboxylic ac id  ( VI ), was evaporated 

to d ryness  and diluted with 280 m g  (1. 3 mmole)  of the unlabelled (S)-(-)-acid.  

The mixture  was dissolved in hot 2-propanol and 218 mg (0.23 ml)  of ( S ) - ( - ) -  

methylbenzenemethanamine was  added. F u r t h e r  prepara t ion  of the (S) - ( - ) -enan-  

t iomer  was  analogous to the prepara t ion  descr ibed  for v . The compound was 

isolated a s  the n i t ra te  s a l t  (c rys ta l l iza t ion  f r o m  toluene),  yielding 225 m g  

( ~ 4 0 % )  of (S)-(-)-etornidate-?H n i t ra te .  The specific rotation of the n i t ra te  

* dr ied  for  3 days over  molecular  s ieve  4 8, (Merck) and magnes ium powder. 
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sa l t  was[a].g= -23 .  9 "  (C= 1 % in ethanol) and the specific activity was  

92 rnCi/mmole. The compound was  radiochemically pure  a s  tes ted  by thin- 

l aye r  chromatography and the inve r se  isotope dilution technique. 
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