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SUMMARY 

Through t h e  use  of an o-(o-iodobenzoyl) ecgonine d e r i v a t i v e  
(2), t r i t i u m  l a b e l l e d  0-benzovl ecgonine has  been prepared,  
by c a t a l y t i c  hydrogenolysis ,  i n  s u f f i c i e n t l y  high s p e c i f i c  
a c t i v i t y  f o r  use i n  radioimmunoassay s t u d i e s  f o r  coca ine  
me tabo l i t e s .  The e a s e  o f  conve r t ing  0-benzoyl ecgonine t o  
coca ine  a l s o  makes t h i s  l a b e l l e d  s u b s t r a t e  p o t e n t i a l l y  u s e f u l  
in metabolism s t u d i e s  of t h e  la t ter ,  

Key words : 0-genzoyl e c g o ~ i n e - ~ H ,  0-Benzoyl ecgonine-2H, 0- (o-iodoben- 
zoyl  ecgonine- H ,  0-(0-iodobenzoyl) ecgonine.  

For t h e  development of a radioimunoassay(’)for biotransformed coca ine  

(L), a s u i t a b l y  l a b e l l e d  m e t a b o l i t e  was r equ i r ed .  

r ega rd ing  t h e  b io t r ans fo rma t ion  of 1, i t  i s  b e l i e v e d l Y 2 ) t h a t  t h e  h y d r o l y s i s  

While l i t t l e  is known 

produc t ,  0-benzoyl ecgonine (z), is t h e  major u r i n a r y  metabol i te .  

connect ion,  we r e p o r t  t h e  p r e p a r a t i o n  of s p e c i f i c a l l y  t r i t i a t e d  1. of 

s u f f i c i e n t l y  high a c t i v i t y  f o r  use i n  r ad io imunoassay  s t u d i e s .  I n  addi- 

t i o n ,  s i n c e  2 i s  e a s i l y  converted t o  I, t h e  p o s i t i o n  of t h e  l a b e l  as w e l l  

as t h e  l e v e l  of r a d i o a c t i v i t y  i n  t h i s  d e r i v a t i v e  should make i t  u s e f u i 2 ) i n  

s t u d i e s  of t h e  metabolism of 1. 

In t h i s  

- 
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tH3 COOCH3 tH3 COOH 

H o - f i a  0 - M 0 - K )  0 

1, cocaine - 2 ,  0-benzoyl ecgonine - 

While s e v e r a l  l i t e r a t u r e  r e f e r e n c e s  (3’ ’5 ’descr ibe t h e  t r a c e r  level tri- 

tium l a b e l l i n g  (and I 4 C  

dent  f o r  t h e  high l e v e l  l a b e l l i n g  o f  t h i s  s u b s t r a t e  o r  even a t r a c e r  l e v e l  

l a b e l l i n g  of its m e t a b o l i t e  (2). Two r e f e r e n c e s  d e s c r i b i n g  t h e  random ex- 

change of 1 (Wilzbach3 and a c i d  catalyzed-exchange ) r e p o r t  s p e c i f i c  ac- 

t i v i t i e s  o f  3.6 pCi/mg and 630 pCi/mg, r e s p e c t i v e l y .  Benzoyl l a b e l l e d  1 

has been prepared5)by t h e  condensat ion o f  t r i t i u m  l a b e l l e d  benzoyl c h l o r i d e  

wi th  methyl ecgonine,  though t h i s  w a s  accomplished i n  even lower s p e c i f i c  

a c t i v i t y  (0.539 pCi/mg). 

pared w i t h  a s p e c i f i c  a c t i v i t y  of 311 pCi/mg. A method f o r  t h e  s t a b l e  

l a b e l l i n g  (deuterium) o f  1 and 2 has  been reported‘’&ut is  n o t  adap tab le  t o  

r ad io - l abe l l i ng .  

o f  cocaine i t s e l f ,  t h e r e  is no prece- 

4 

Methyl ester l a b e l l e d  cocaine h a s  a l s o  been pre- 
(8) 

(3,4) Seve ra l  a t t empt s  t o  improve upon t h e s e  gene ra l  exchange techniques 

(us ing  deuterium) f a i l e d  t o  gene ra t e  2 w i t h  any reasonably h igh  i s o t o p e  

inco rpora t ion .  It was appa ren t  t h a t  any h igh  s p e c i f i c  a c t i v i t y  s y n t h e s i s  

would r e q u i r e  a s u i t a b l e  p recu r so r  i n t o  which gaseous t r i t i u m  could b e  

introduced by c a t a l y t i c  reduct ion.  

t h e  aryl- iodo d e r i v a t i v e  2. 

For t h i s  r eason ,  we decided t o  p repa re  

CondensatioA’O’of ecgonine (4J w i t h  
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o-iodobenzoic anhydride (5) - (prepared by standard procedures) gave 2. 
Hydrogenolysis of 3 with deuterium (using 10% palladium on carbon in 

methanol) gave 5 (mass spectrum: d Reduction 

of 3 with tritium gas gave 

m o l  (20.8 mCi/mg). 

- 

= 6 . 3 % ,  dl = 93.7%). 

having a specific activity of 6.01 Ci/ - 

3 - 5 - 4 - 

Pd/C, MeOH, Et3N 

T2 (D2) 

y 3  

L*o-cQ I1 
O R  

2a, R=D 
2b, R=T 
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General. - Melting poin ts  were determined wi th  a Thomas-Hoover capi l -  

Spec t ra  were recorded on s tandard  in- l a r y  apparatus and a r e  uncorrected.  

struments by t h e  s t a f f  of the  Phys ica l  Chemistry Department and micro- 

analyses  were performed by the Microchemical Laboratory,  both of Hoffmann- 

La Roche Inc.  Radiochemical p u r i t y  was determined on thin- layer  chroma- 

tograms with a Packard Model 7201 Radiochromatogram Scanner System and 

r a d i o a c t i v i t y  w a s  measured by t h e  l i q u i d  s c i n t i l l a t i o n  technique with a 

Packard Tr icarb  Model 2010 spectrometer .  

o-Iodobenzoic anhydride (5). Thionyl c h l o r i d e  (3.6 g,  2.2 m l ,  30 mmol) 

was slowly added t o  a s o l u t i o n  of o-iodobenzoic a c i d  (4.96 g, 20 mmol) i n  

50 m l  of dry benzene. 

t u r e  (allowing a few m l  t o  b o i l  o f f )  and then allowed t o  cool .  A solu- 

t i o n  of 0-iodobenzoic a c i d  (4.96 g,  20 mmol) i n  pyr id ine  (6 m l )  w a s  then 

slowly added. 

reac t ion  mixture was poured onto i c e  and washed (twice) w i t h  d i l u t e  hydro- 

c h l o r i c  ac id ,  twice wi th  s a t u r a t e d  sodium bicarbonate  s o l u t i o n ,  and f i n a l l y  

with br ine .  Af te r  being d r i e d  (MgSO ) and concentrated i n  vacuo, the  crude 

residue (9.5 g) c r y s t a l l i z e d  on s tanding.  R e c r y s t a l l i z a t i o n  from e t h e r  

The s o l u t i o n  was b r i e f l y  brought t o  r e f l u x  tempera- 

A f t e r  b r i e f l y  h e a t i n g  the  s o l u t i o n  t o  r e f l u x  again,  t h e  e n t i r e  

4 

yielded 6.5 g of & mp 74.5-75.5"; i r  1798, 1737 cm-l, coupled anhydride; 

nmr 6 7.23 and 7.47 (4H, t r i p l e t s ,  J = ~ H z ,  meta aromatics)  ,7.98 and 8.08 

(4H, doublets ,  J = 5Hz, or tho  a romat ics ) ;  mass spectrum 315 (M - I ) .  + 

A n a l .  Calc. f o r  Cl4HgI2O3: C ,  35.18; H,  1.68; I, 53.10. Found: C, 

35.40; H, 1.69; I, 53.07. 
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0-(0-iodobenzoyl) ecgonine (2). 

and 5 (956 mg, 2 mmol) i n  aqueous ace tone  (1.5 m l  H 2 0  + 4.5 m l  a ce tone )  

was s t i r r e d  f o r  4 days a t  room temperature .  Evaporat ion o f  t h e  s o l v e n t  

vacuo and p u r i f i c a t i o n  of t h e  r e s i d u e  by p r e p a r a t i v e  t h i n  l a y e r  chroma- 

tography ( s i l i c a  g e l ,  2 mm; e t h y l  a c e t a t e ,  a c e t i c  a c i d ,  water, 4:4:1) 

gave 166 mg (40%) of 3, mp 198-202" (decomp); i r  1727 cm-I ( e s t e r  car- 

bonyl) , 1600 cm-' (carboxyl  carbonyl) ,  750 cm-' (o r tho  d i s u b s t i t u t e d  aro-  

ma t i c ) ;  nmr 6 2.1-2.7 (6H, complex, methylenes) ,  2.73 (3H, s,  N-Cl13), 3.96 

(ZH, broad, bridgehead hydrogens),  5.46 (lH, doublet  of t r i p l e t s ,  J = 3.5 

and 6.5 Hz,-CIJO-), 7.24 and 7.45 (2H, t r i p l e t s ,  J = 5Hz, meta a romat i c s ) ,  

7.99 and 8.08 (2H, doub le t s ,  J = 5H2, o r t h o  a romat i c s ) ;  mass spectrum 

415 (M'). 

0-Benzoyl ecgonine- H (3). 0-(0-iodobenzoy1)ecgonine (3 ,  1 5  mg, 0.036 mmol) 

and t r i e t h y l a m i n e  (4.9 u l ,  3.64 mg, 0.036 mmol) were d i s s o l v e d  i n  0.5 ml of 

d ry  methanol i n  a system having a c a p a c i t y  of 3.5 ml. 

carbon c a t a l y s t  (5 mg) was added. A f t e r  evacua t ion ,  approximately 2 Curies  

of c a r r i e r  f r e e  t r i t i u m  gas were admit ted (0.036 mmol, about  0.73 ml) and 

t h e  system w a s  f i r s t  i s o l a t e d ,  then s t i r r e d  a t  room temperature  1 h r .  Any 

unreacted t r i t i u m  gas was then removed and 1 m l  of  methanol w a s  added. The 

c a t a l y s t  w a s  f i l t e r e d  o f f  and t h e  f i l t r a t e  concen t r a t ed  t o  dryness  i n  vacuo. 

Four such concen t r a t ions  ( t o  remove l a b i l e  a c t i v i t y ) ,  from 1 m l  o f  methanol 

each,  gave a wh i t e  r e s i d u e  which was p u r i f i e d  by p r e p a r a t i v e  t h i n  l a y e r  

chromatography ( s i l i c a  g e l ,  2 mm, 5% ammonium hydroxide i n  methanol).  4.1 mg 

(85.27 mCi) of 2 were i s o l a t e d  having a s p e c i f i c  a c t i v i t y  o f  20.80 nlCi/mg 

A s o l u t i o n  of ecgonine (185 mg, 1 mmol) 

3 
- 

10% Pal ladium on 
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(6.01 Ci/mmol) and a radiochemical  p u r i t y  of > 99% ( t l c :  s i l i c a  g e l ;  

methanol).  

A similar experiment,  c a r r i e d  o u t  w i t h  deuterium gas,  gave &which  

(mass spectrum and nmr). contained 93.7% dl and 6.3% d 
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