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THE SYNTHESIS OF TRITIATED METHOXAMINE WITH HIGH SPECIFIC ACTIVITY 

R. M. DeMarinis, A .  J. Villani, D. Brungard and J. Meier 
Research and Development Department, Smith Kline & French 
Laboratories, Philadelphia, Pa. 19101 

SUMMARY 

Tritiated methoxamine with a specific activity of 28.5 Ci/ 

mmol was prepared by iodination of methoxamine followed by 

catalytic tritiation. 

Key Words: Methoxamine, Tritiation 

INTRODUCTION 

Methoxamine' [ a -  (1-aminoethyl) -2,5-dimethoxybenzenmethanol] is an adrener- 

2 ' 3  While there are 1 receptor. gic agonist which is selective for the alpha 

available a number of radiolabelled ligands such as WB-4101 and prazosin 

which are selective antagonists at the alphal receptor, no radiolabelled 

agonists are available. 

an agonist ligand of high specific activity, we have synthesized tritiated 

methoxamine. This was carried out by iodination of methoxamine (1) with 
iodine in the presence of silver triflu~roacetate~ followed by catalytic 

tritiation in DMF. Aprotic DMF was necessary in order to minimize exchange 

and achieve maximum specific activity. The tritiated material was purified 

by HPLC and stored in aqueous solution at 4OC. Under these conditions, exten- 

sive exchange5 occurred, resulting in a drop of specific activity from 28.5 Ci/ 

mmol to 7 Ci/mmol (Table 1). The material was repurified and stored at a con- 

centration of 0.2 mCi/ml in 70% ethanol containing 1% ascorbic acid as a 

radical scavenger. These conditions greatly improve storage stability 

(Tab1.e 2). 

Since we wished to do binding studies which required 

0362-4803/82/020267-04$01.00 
0 1982 by John Wiley & Sons, Ltd. 

Received April 14,  1981 
Revised May 26 ,  1981 



268 R.M. DeMarinis et a l .  

O C H ~  OH 
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3 - 

Table 1. Stability of 2 in Watera’b’c 

-0”1’. 
I 

bcH3 . HC1 

2 - 

2) HC1 

a-storage temperature 4”C, b-concentration 37 mCi/ml, c-specific 

activity 28.5 Ci/mmol. 

Table 2. Stability of 2 in 70% Ethanola’b’c’d 

Elapsed time(days) Radiopurity(2) 

98.4-99.3 

98.7-99.4 

a-storage temperature 4OC, b-concentration 0.2 mCi/ml, c-1% 

ascorbic acid, d-specific activity 7.0 Ci/mmol. 

EXPERIMENTAL 

Mass spectra were run on a Hitachi-Perkin Elmer RMU 6E Spectrometer. 

Elemental analyses were done on a Perkin Elmer 240 CHN Analyzer. Radioactivi- 

ty measurements were obtained on a Searle Mark I11 (model 6880) scintillation 

counter and radiochromatographs were done on a Berthold TLC-Scanner (model 
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LB 2760).  T r i t i a t i o n  w a s  r u n  a t  New England Nuclear .  

4-Iodomethoxamine ( 2 ) .  I n t o  150 m l  of CH C 1  was suspended 1.48g (6 mmol) 2 2  

of methoxamine hydroch lo r ide  and 2.65g (12 mmol) o f  s i l v e r  t r i f l u o r o a c e t a t e .  

The m i x t u r e  w a s  s t i r r e d  under a rgon  a t  room tempera tu re  w h i l e  a s o l u t i o n  of 

2.0g (8 mmol) of i o d i n e  i n  40 m l  of CH2C12 w a s  added dropwise u n t i l  a p u r p l e  

c o l o r  p e r s i s t e d .  The p r e c i p i t a t e d  s o l i d s  were removed by f i l t r a t i o n  and t h e  

f i l t r a t e  evapora t ed .  The r e s i d u e  w a s  d i s s o l v e d  i n  100 m l  of 3N H C 1  and ex- 

t r a c t e d  w i t h  100 m l  of Et20 .  

a d j u s t e d  t o  pH 10 .5  wi th  10% NaOH and e x t r a c t e d  w i t h  t h r e e  100-ml p o r t i o n s  of 

E t 2 0 .  

e x c e s s  e t h e r e a l  H C 1 .  The r e s u l t i n g  ye l low p r e c i p i t a t e  w a s  removed by f i l t r a -  

t i o n ,  washed wi th  e t h e r  and d r i e d  t o  g i v e  1.2g of ye l low powder. 

z a t i o n  tw ice  from MeOH-Et 0 gave 835mg (37%) of p a l e  ye l low c r y s t a l s  mp 232- 

234". Anal. Calcd .  f o r  C11H161N0 * H C 1 :  C ,  35.6;  H ,  4 .59 ;  N ,  3.75. Found: 

C ,  35.49; H ,  4.55; N ,  3.73 M /e = 337. The compound was 98% pure  by HPLC 

a n a l y s e s .  A lOOmg sample was p u r i f i e d  by p r e p a r a t i v e  HPLC on an  A l t e x  

LiChrosorb  S i  100 column, l o p ,  l O m m  I . D .  The mobi le  phase w a s  a c e t o n i t r i l e /  

methanol/water/ammonium hydroxide ( 1 6 5 : 3 0 : 4 : 1 )  a t  a f low rate o f  4 

ml/min. 

The aqueous p o r t i o n  w a s  l a y e r e d  w i t h  f r e s h  E t  0 ,  2 

The combined e x t r a c t s  were d r i e d  over  sodium s u l f a t e  and t r e a t e d  wi th  

R e c r y s t a l l i -  

2 

3 
+ 

F i n a l  p u r i t y  w a s  g r e a t e r  t h a n  99%. 

'H Methoxamine (3 ) .  A sample of 15mg of 10% Pd/C was suspended i n  1 .0  

m l  of DMF and 20 C i  of t r i t i u m  g a s  w a s  added. The mix tu re  was s t i r r e d  f o r  30 

min. a t  room t empera tu re .  T h i s  s t e p  was r e p e a t e d  wi th  20 C i  of f r e s h  t r i t i u m  

gas .  A s o l u t i o n  of 37.4mg ( 0 . 1  mmol) of iodomethoxamine i n  2 m l  of DMF con- 

t a i n i n g  20mg of E t  N w a s  added. A f t e r  75 min. 2 . lml  of t r i t i u m  had been t aken  

up. 

vacuo us ing  methanol as  s o l v e n t .  

t h e  product  t aken  t o  d ryness  and a g a i n  t aken  up i n  l O m l  of methanol .  The 

methanol  was a g a i n  evapora t ed  t o  d ryness  and t h e  r e s i d u e  d i s s o l v e d  i n  2 m l  of 

mobi le  phase and p u r i f i e d  by HPLC under t h e  same c o n d i t i o n s  used t o  p u r i f y  4- 

iodomethoxamine. The s o l u t i o n  of c rude  'H methoxamine w a s  pu t  on t h e  column 

( lml  l o a d )  and t h e  major  peak c o l l e c t e d .  The r e t e n t i o n  t ime f o r  methoxamine 

w a s  approximate ly  1 4  minu tes .  The combined product  f r a c t i o n s  w e r e  evapora t ed  

under vacuum t o  d ryness .  The d ry  r e s i d u e  ( f r e e  of any ammonia) w a s  t r e a t e d  

3 

S t i r r i n g  w a s  cont inued  f o r  30 minutes  and l a b i l e  t r i t i u m  w a s  removed & 

The c a t a l y s t  was removed by f i l t r a t i o n  and 
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wi th  l m l  o f  2 N  i s o p r o p a n o l i c  hydrogen c h l o r i d e  and a g a i n  c o n c e n t r a t e d  t o  dry-  

nes s  under vacuum. The r e s i d u e  (hydroch lo r ide  s a l t )  was made up t o  a volume 

of 15ml wi th  s ter i le  w a t e r .  

mine hydroch lo r ide  s o l u t i o n  was 94% by TLC and 91% by HPLC-LSC. The s p e c i f i c  

a c t i v i t y  of t h e  s o l u t i o n  was 36.8mCi/ml f o r  a t o t a l  a c t i v i t y  o f  552mCi. The 

s o l u t i o n  had a c o n c e n t r a t i o n  of methoxamine of 0.32mg/ml and from t h i s ,  t h e  

molar s p e c i f i c  a c t i v i t y  w a s  c a l c u l a t e d  t o  be  28 .5  Ci/mmol. T h i s  material 

g r a d u a l l y  decomposed upon s t o r a g e  a s  shown i n  Tab le  1. I t  w a s  r e p u r i f i e d  by 

p r e p a r a t i v e  HPLC on an A l t e x  LiChrosorb  RP-18, 1 O u  column, l h m  I . D .  w i th  a 

mobile phase  c o n s i s t i n g  of 0.1M N a H  PO (pH 4 . 5 ) / m e t h a n o l / a c e t i c  a c i d  (70:30: 2 4  

1 0 )  a t  a f low rate  of 4mllmin. The p roduc t  peak was c o l l e c t e d  i n  approximate- 

l y  5ml of mobi le  phase  and made up t o  50ml w i t h  70% e t h a n o l  c o n t a i n i n g  1% 

a s c o r b i c  a c i d .  The r ad iochromatograph ic  p u r i t y  of t h e  m a t e r i a l  w a s  98.4- 

99.3% and had a s p e c i f i c  a c t i v i t y  of 0.2mCi/ml. 

y i e l d  was 28%and t h e  chemica l  c o n c e n t r a t i o n  was 0.0069mg/ml by HPLC a n a l y s i s .  

The molar s p e c i f i c  a c t i v i t y  w a s  c a l c u l a t e d  t o  b e  7Ci/mrnol. 

The r ad iochromatograph ic  p u r i t y  of the 'R methoxa- 

The o v e r a l l  r ad iochemica l  
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