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SUMMARY 

Synthesis of two quaternary pyridinium oximes [3H]2-PAM and 
[3H]HI-6 (18 and 22 Ci/mmole, respectively) was performed by using 
unlabelled 6-bromo 2-pyridine aldehyde (I) as a common starting 
material. The labelling was based on a catalytic ring-tritiation of 6- 
bromo 2-diethylketal pyridine followed by acid hydrolysis and reaction 
with hydroxylamine to yield 6-[3H]2-hydroxyiminomethyl pyridine (11). 

[ H]2-PAM was obtained by reacting I1 with methyliodide and [ HIHI- 

6 was prepared by alkylation of I1 with bischlorodimethylether followed 
by coupling to isonicotineamide. The radiochemical purity of [ H]2- 
PAM and [ HIHI-6 was 98% and at least 95%. respectively. 
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INTRODUCTION 

The monoquaternary pyridinium oximes were developed by Ginsburg 

and Wilson in the early fifties (1) as reactivators of inhibited 
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a c e t y l c h o l i n e s t c r a s e  (AChE).  I t  was assumed t h a t  t h e  oxime moiety 

a t t a c h e d  t o  a p o s i t i v e l y  charged methylpyridinium r i n g  would f i t  i n t o  

t h e  a n i o n i c  s i te  o f  AChE and d i s p l a c e  t h e  phosphoryl group which is  

b o u n d  c o v a l e n t l y  t o  t h e  e n z y m e .  I n d e e d ,  p y r i d i n i u m  2 - a l d o x i m e  

m e t h i o d i d e  (2-PAM, scheme 1 A )  was t h e  f i r s t  r a t i o n a l l y  developed 

r e a c t i v a t o r  o f  AChE which a l s o  d i s p l a y e d  a n t i d o t a l  a c t i v i t y  i n  v ivo  

a g a i n s t  po i son ing  by organophosphorus ( O P )  compounds ( 2 )  

Scheme 1 : Molecular s t r u c t u r e  o f  2-PAM and HI-6 

CONHZ 
I 

1 - 

A :  2-PAM B: HI-6 

2 - 

T h e  c o n c u r r e n t  a d m i n i s t r a t i o n  o f  2-PAM t o g e t h e r  w i t h  a t r o p i n e  t o  

v a r i o u s  l a b o r a t o r y  a n i m a l s  po i soned  by c e r t a i n  OP compounds p rov ides  

a n t i d o t a l  p r o t e c t i o n  ( 3 ) .  However,  c e r t a i n  OP compounds s u c h  as  

p i n a c o l y l  methyl phosphonofluoridate  (soman) may produce an i n h i b i t e d  

AChE i n t e r m e d i a t e  which could no t  be r e a c t i v a t e d  by oximes ( 4 ) .  The 

p r o c e s s  by which t h e  l e v e l  of  r e a c t i v a t a b l e  AChE i s  d e c r e a s e d  i s  

c a l l e d  a g i n g  and invo lves  d e a l k y l a t i o n  o f  t h e  p i n a c o l y l  group from t h e  

OP-AChE c o n j u g a t e  ( 5 ) .  Rap id  a g i n g  r e n d e r s  t h e  enzyme r e s i s t e n t  t o  

r e a c t i v a t i o n  by ox imes  and  t h e  e f f i c a c y  o f  t h e  a n t i d o t a l  t r ea tmen t  

f o l l o w i n g  soman i n t o x i c a t i o n  i s  t h e r e f o r e  l i m i t e d .  However, i t  was 

noted t h a t  HI-6 (Scheme lB) is t h e  most e f f i c i e n t  r e a c t i v a t o r  o f  non- 

aged soman-inhibi ted human AChE ( 6 ) .  Namely, b e f o r e  d e a l k y l a t i o n  occur s  

HI-6  r e a c t i v a t e s  t h e  i n h i b i t e d  human AChE a t  t h e  h i g h e s t  r a t e  compared 

t o  o t h e r  r e a c t i v a t o r s  ( 7 ) .  Neve r the l e s s ,  t h e  a n t i d o t a l  e f f i c a c y  o f  HI-6 
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(together with atropine) against soman poisoning may also be related to 

other pharmacological activities such as the inhibition of peripheral 

nicotinic and muscarinic receptors (8-10). 

The pharmacokinetics. bioavailability and tissue distribution of 

quaternary oximes may be monitored by the use of radioactively 

labelled compounds. In addition, the presence of minute levels of 

quaternary oximes in the brain is controversial since it was noted 

that such quaternary compounds could hardly cross the blood-brain 

barrier (11). Radiolabelled oximes may help to resolve this problem. 

Carbon-14 labelled 2-PAM and HI-6 were previously prepared and used for 

studying the pharmacokinetics, metabolic fate and whole-body 

autoradiography of these drugs (12.13). 

3 3 This report summarizes the synthesis of [ H]2-PAM and [ HIHI-6 

from the unlabelled precursor 6-bromo 2-pyridine aldehyde. 

We have developed a new synthetic procedure for the preparation of high 

specific activity (18-20 Ci/mmole) tritium labelled 2-PAM and HI-6. 

Such high specific activity may help to detect even low level of 

quaternary oximes in brain . Furthermore, tritium labelled quaternary 
oximes may also serve for binding of oximes to various receptors in 

vitro. Pharmacological data obtained with these radiolabelled oximes 

were published previously (14). 

RESULTS AND DISCUSSION 

The synthetic route for the preparation of [3H]-2-PAM and 

[ HIHI-6 consists of the preparation of ring tritiated 2-pyridine- 

aldoxime according to scheme 2 followed by either methylation with 

methyliodide (scheme 3) to C3H]-2-PAM or alkylation with 

bischlorodimethylether to produce [ H]-2-hydroxyiminomethyl 

pyridinium chloromethoxymethyl chloride which was reacted with 

isonicotinamide to produce [ HI-HI-6 (scheme 4). 

3 

3 

3 
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Scheme 2: Synthetic pathway of [ 3 HI-2-pyridine-aldoxime 

P d / C  

N H 2 0 H .  HC1 

Scheme 3: Synthetic pathway of r3H]-2 PAM 1 

C H 3  

6 1 - 

Scheme 4: Synthetic pathway of [3H]-HI-6 2 
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3 was e f f i c i e n t l y  reduced with t r i t i u m  gas i n  t h e  presence o f  Pd/C to  

{ 3 H ]  -2-pyridinemethyldiethylketal. P u r i f i c a t i o n  o f  t h i s  r e a c t i o n  

p r o d u c t  b y  c o l o u m n  c h r o m a t o g r a p h y  on  a l u m i n a  y i e l d e d  4 w i t h  a 

r a d i o c h e m i c a l  p u r i t y  greater than 99%. AcTd h y d r o l y s i s  o f  3 y i e l d e d  

t h e  a l d e h y d e  5 which was converted t o  t h e  oxime 6 by r e a c t i o n  wi th  

hydroxy lamine .  Compound 6 was produced with a high s p e c i f i c  a c t i v i t y  

of  18 C i / m m o l e  and a radiochemical  p u r i t y  > 95% . The r i n g  t r i t i a t e d  2- 

p y r i d i n e  a l d o x i m e  6 i s  a common key  p r e c u r s o r  f o r  t h e  s y n t h e s i s  of 

v a r i o u s  r a d i o l a b e l l e d  q u a t e r n a r y  p y r i d i n i u m  oximes.  The r e q u i r e d  

oxime c a n  b e  p r o d u c e d  from 6 by r e a c t i n g  i t  w i t h  t h e  a p p r o p r i a t e  

a l k y l a t i n g  a g e n t ,  a s  i l l u s t r a t e d  i n  schems 3 and 4 ,  f o r  t h e  s y n t h e s i s  

o f  2-PAM and HI -6 , r e spec t ive ly .  2-PAM was ob ta ined  by r e a c t i n g  5 with 

m e t h y l i o d i d e .  I t  w a s  o b t a i n e d  as a s o l i d  y e l l o w  compound. I t s  

radiochemical  p u r i t y  was >98% as determined by UV abso rp t ion  a t  336 nm. 

The a b s o r p t i o n  a t  336 nm o f  3.35.10-5M [ 3 H1-2-PAM s o l u t i o n  i n  0 . 1 N  

N a O H  i s  0.611 and s i n c e  t h e  molar absorbance o f  2-PAM under t h e  same 

c o n d i t i o n s  i s  1 . 8 5 . 1 0 4  M - l c m - l  t h e  v a l u e  o b t a i n e d  f o r  t h e  

a b s o r p t i o n  o f  [3H]-2-PAM corresponds to  98 i 1% radiochemical  p u r i t y .  

The s p e c i f i c  a c t i v i t y  was 18 C i / m o l e .  

3 The s y n t h e s i s  o f  [ H I - H I - 6  c o n s i s t s  o f  t h e  r e a c t i o n  o f  6 wi th  

1,l'- b i s c h l o r o d i m e t h y l e t h e r  t o  p r o d u c e  7 , which was ob ta ined  as a 

w h i t e  s o l i d  and a subsequent  r e a c t i o n s  o f  7 with i son ico t inamide  t o  

y i e l d  [ 3 H ] - H I - 6 .  The a b s o r p t i o n  a t  335 nm o f  5.10-4 s o l u t i o n  o f  

[ 3 H ] - H I - 6  i n  0 . 1  N N a O H  i s  0 . 4 7 6  and  s i n c e  t h e  molar absorbance o f  

p u r e  H I - 6  u n d e r  t h e  s a m e  c o n d i t i o n s  i s  1 . 1 3 . 1 0 4 M - l c m  , t h e  

c h e m i c a l  p u r i t y  o f  [ 3 H ] - H l - 6  i s  84.1 i l s .  T h i s  v a l u e  c o r r e s p o n d s  

v e r y  w e l l  w i t h  t h e  'H nmr' s p e c t r u m  o f  t h e  l a b e l l e d  compound which 

shows t h e  p r e s e n c e  o f  ca .  15% b i s  - i son ico t inamide  (1.1' - dimethyl  

e t h e r )  d i c h l o r i d e ,  8 .  However,  a c c o r d i n g  t o  o u r  s y n t h e t i c  r o u t e  

compound  8 c o u l d  n o t  b e  r a d i o l a b e l l e d  a t  a l l .  T h e r e f o r e ,  t h e  

r a d i o c h e m i c a l  p u r i t y  o f  [ 3 H ] - H I - 6  i s  > 95%. The r e a c t i v a t i o n  

p o t e n c y  o f  [ H I - H I - 6  was m e a s u r e d  w i t h  p u r i f i e d  e l e c t r i c  ee l  

- 1  

3 
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acetylcholines terase ( AChE) inhibited by diethylphosphorochlor idate  

(DEPC). The kinetic pattern obtained for reactivation of DEPC AChE by 

[3H]-HI-6 is practically identical to that of pure HI-6 (not shown). 

Compound 8 is indeed a reasonable by-product in this reaction 

according to the experimental conditions (see Experimental part). In 

the reaction to produce 7, two fold excess of 1,l' - 
bischlorodimethylether was used and probably 10% - 15% of the ether 
remained occluded in the solid even after repeated wash. In the 

following step to produce 2. excess of isonicotinamide was used to 

assure the completion of the reaction and it is conceivable that it 

reacted with the residual 1.1 ' - bischlorodimethylether to produce 8.  
8 is not radiolabelled and has no reactivation potency 

activity. Furtheremore. both oximes were diluted 1:lOO - l:25O by 

unlabelled oximes to yield a lower specific activity before injection 

to animals. Thus, the diluteu radioactive solution of HI-6 which was 

used f o r  the in vivo autoradiography (14) contains eventually only 

traces of the unlabelled by-product 8. 

Compound 

'H nmr spectrum of the labelled compound 2 shows also that the 

position of labelling is regiospecific based on the following nmr data. 

In the unlabelled compound, proton 6 of the pyridinealdoxime ring 

appears as a doublet at 9.05 ppm. and in the the tritiated compound 

this signal is significantly reduced to about 10-15% of its initial 

intensity in the unlabelled compound (not shown). 

EXPERIMENTAL 

Chemical and radiochemical purity measurments were determined by 

the following methods: 

1) Thin layer chromatography (TLC) on either silica gel (60-F-254) or 

alumina plates (60-F-254. neutral type E) from Merck. Visualization was 

carried out by UV lamp and radiation scanner LB-2722 (Berthold, FRG). 

2) Quantitative measurements of the concentration of the desired 

compound was performed by UV spectra, and comparison of the obtained 
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spectra to spectra of pure unlabelled standards . These measurements 
were carried out on a varian 200 double beam spectrophotometer. 

3) H nmr spectra were obtained by using a Brucker 250 MHz . 1 

Radioactivity measurments were made in a liquid scintillation 

spectrometer (Tri-Carl-460-C Packard). 

The synthesis of 6-Bromo-2-formylaldehyde was performed by modification 

of a procedure described previously for the preparation of 5-bromo-2- 

formyl aldehyde. The labelling with tritium gas and the consecutive 

synthetic steps with tritium labelled compounds were carried out at the 

Nuclear Research Center - Negev, Beer-Sheva. Israel. 

6 - bKxoo - 2 - picoline: 

6 - Amino 2-picoline (5Og) was dissolved in 150 ml of 48% HBr. The 
stirred solution was cooled to O'C and 34.5 g of N a N 0 2  in 62.5 ml of 

water were added dropwise, and the temperature was kept at O'C by 

adding ice. The cold diazonium salt was added dropwise into a 

suspension of 40 gr of CuBr in 32 ml of HBr warmed to 80'C. When the 

addition was complete the reaction mixture was cooled, basified with 

NaOH and steam distilled. The product was purified on a silica-gel 

column eluted with a mixture of ether hexane. 1:1 (l5g). 

6 - Bromo - 2 - picoline - N - oxide. 

To 7 . 7  gr.  of 6 - bromo - 2 - picoline in 50 ml of dichloromethane 

were added 10.2 gr of m - chloroperbenzoic acid in 100 ml of 

dichloromethane . 
After 24 hr the reaction mixture was filtered. A solution of saturated 

K2C03 was added and the product was extracted. This product was 

purified on a silica gel column eluted with ethylacetate. 

6 - Bromo - 2 - Pyridylmethanol acetate 

7 gr. of 6 - Bromo - 2 - picoline - N - oxide were added slowly 
with stirring to 100 ml of acetic anhydride at 100-12O'C. 
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A f t e r  t h e  e x o t h e r m i c  r e a c t i o n  subsided.  t h e  dark r e a c t i o n  mixture  was 

s t i r r e d  and r e f l u x e d  f o r  0 . 5  - 1.0 h r .  Ethanol was c a u t i o u s l y  added 

u n t i l 1  t h e  e x c e s s  o f  acetic anhydride was converted to  e t h y l  a c e t a t e  

and a c e t i c  a c i d .  The r e s u l t e d  s o l u t i o n  was cooled and n e u t r a l i z e d  with 

KHC03 s o l u t i o n .  The o r g a n i c  l a y e r  was e x t r a c t e d  w i t h  C H 2 C 1 2 .  The 

p r o d u c t  was a n a l y z e d  by TLC on s i l i c a  g e l  p l a t e s  h e x a n e  : C H 2 C 1 2  

1 : l  . 

6 - Bromo - 2 - pyridylmethanol .  

C o n c e n t r a t e d  HC1 (50 m l )  was added t o  t h e  6 - bromo - 2 - 

pyr idy l rne thano l  acetate ob ta ined  i n  t h e  p rev ious  s t e p  and r e f l u x e d  fo r  

1 h r .  The s o l u t i o n  was evaporated to  dryness  under reduced p r e s s u r e  t o  

g i v e  t h e  H C 1  s a l t  o f  6 - bromo - 2 - p y r i d y l m e t h a n o l .  I t  was 

n e u t r a l i z e d  w i t h  KHC03 s o l u t i o n  and t h e  p r o d u c t  was p u r i f i e d  by 

ch romatography  on a s i l i c a  g e l  column e l u t e d  with e t h e r :  hexane 1:l 

( 2 . 2  g r ) .  

6 - Bromo - 2 - formylpyridine.  

To a s o l u t i o n  of  2 .2  gr.  of  6 - bromo - 2 - pyridylmethanol  i n  20 

m l  o f  c h l o r o f o r m  were added 5 g r  o f  Mn02 and  t h e  r e a c t i o n  mixture  

2 
was s t i r r e d  and r e f l u x e d  for 1 2  h r .  F o l l o w i n g  f i l t r a t i o n  t h e  MnO 

c a k e  was e x t r a c t e d  s e v e r a l  times w i t h  b o i l i n g  c h l o r o f o r m  . The 

e x t r a c t s  were c o m b i n e d ,  d r i e d  ( N a 2 S 0  ) and t h e  c h l o r o f o r m  was 4 
evaporated to  y i e l d  6-bromo 2-formylpyridine (0.8 g r ) .  

6 - Bromo - 2 - f o r m y l d i e t h y l a c e t a l  3 

0 . 8  gr o f  6 - Bromo - 2 - fo rmylpyr id ine  were added t o  25 m l  of  

E t h a n o l / H C l  and t h e  s o l u t i o n  was l e f t  f o r  24 h r .  Then i t  was c a r e f u l l y  

n e u t r a l i z e d  w i t h  10 m l  o f  t r i e t h y l a m i n e .  f i l t e r e d  and concen t r a t ed  
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under  reduced pressure.  The o v e r a l l  y i e l d  of t h i s  reac t ion  was 0.9 g r  

o f  p r o d u c t .  I ts  p u r i t y  was checked by TLC on alumina p l a t e s  using a 

mixture of  10% isopropanol i n  hexane f o r  e l u t i o n  

C a t a l y t i c  Reduction of compound 3 

100 mg o f  2 were d i s s o l v e d  i n  2 m l  of te t rahydrofuran (THF) and 

0.25 m l  of t r ie thylamine.  To t h i s  so lu t ion  25 m l  of  Pd/C were added and 

hydrogen was added a t  atmospheric pressure u n t i l  no s t a r t i n g  meterial 

was l e f t  (according t o  TLC ana lys i s  n e u t r a l  alumina 2% 

isopropano1:hexane). The reac t ion  mixture w a s  f i l t e r e d  and t h e  c a t a l y s t  

was washed with THF. Evaporation of  so lvent  yielded 60 mg of  2 - formyl 

- p y r i d i n e d i e t h y l  acetal 4 , i d e n t i c a l  with the  product obtained by 

r e a c t i n g  2- formylpyridine with ethanol/HCl . 

Hydrolysis of 4 to 2 - formylpyridine and synthes is  of 

2 - pyr id ine  - aldoxime 

To 60 mg o f  2 - formylpyridinediethylacetal were added 1 m l  of 

HC1 2.5N and t h e  s o l u t i o n  was warmed 

Water was evaporated and the  product was neut ra l ized  with a s o l u t i o n  of 

K H C 0 3  . To t h e  n e u t r a l i z e d  p r o d u c t  1 m l  o f  a s o l u t i o n  o f  0 . 5  g r  

N H 2 0 H H C 1  i n  2 m l  water and 2 m l  NaOH 10% were added. The reac t ion  

m i x t u r e  w a s  warmed f o r  10 min. t o  60'C and when cooled t h e  product 

p r e c i p i t a t e d .  The oxime w a s  ex t rac ted  with d i e t h y l  e t h e r .  The e t h e r a l  

s o l u t i o n  was d r i e d  and evaporation of the  e t h e r  l e f t  20 mg of product. 

TLC w a s  performed on s i l i c a  gel e t h e r  : hexane. 1:l. 

t o  60 'C f o r  1 h r .  

Synthesis  of 2 - PAM. 1 

To 26  m g  o f  2 - p y r i d i n e  aldoxime i n  1 m l  of  a c e t o n i t r i l e  were 

added 0.5 m l  of methyl iod ide  and t h e  so lu t ion  was warmed t o  
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40'C f o r  4 h r  i n  a sea led  tube. After  cool ing t o  m m  temperature, 

2-PAM was p r e c i p i t a t e d ,  t h e  s o l v e n t  was removed and t h e  p r e c i p i t a t e  

w a s  washed severa l  times with e t h e r  and d r i e d  under reduced pressure t o  

y i e l d  50 m g  product. 

S y n t h e s i s  of 2-hydroxyiminomethyl-l-chloro~cthoxymethoxymethyl pyridinium 

chlor ide  7 

To 20  mg of 2 - p y r i d i n e  aldoxime 1 i n  0 . 5  m l  of  CHCl a t  40'C 

were added 0 . 1  m l  o f  a s o l u t i o n  o f  1 gr .  of C l C H 2 0 C H 2 C l  i n  4.2 m l  

o f  C H C l  ( c a .  20 mg o f  C 1 C H 2 0 C H 2 C 1 ) .  The r e a c t i o n  m i x t u r e  was 

s t i r r e d  for 5 h r  a t  40°C and then l e f t  overnight a t  r o o m  temperature. 

The s o l v e n t  was removed and t h e  p r o d u c t  ( w h i t e  s o l i d )  was washed 

s e v e r a l  t imes w i t h  e t h e r  a n d  d r i e d  under  reduced  p r e s s u r e  o v e r  

P 0 The y i e l d  was 40  mg. mp. 138 - 1 4 3 ' C  w i t h  decomposi t ion .  

'H nmr (D20) 6 ppm: g.O6(d. 1 H A r ) ;  8 . 7 ( s , l H ,  CH - NOH); 8 . 6 5 ( t .  

l H ,  A r ) ;  8 . 5 ( d .  l H ,  A r ) ;  8 . 0 8 ( t ,  lH, A r ) ;  6.32(s,2H.N-CH2-0); 

5.66(s, 2H, OCH2C1).  

3 

3 

2 5 '  

Synthesis  of HI - 6 

To a s o l u t i o n  of 40 mg of isonicotinamide i n  2 m l  of a c e t o n i t r i l e  

a t  50 - 60'C were added 40 mg of  2 and the  reac t ion  mixture was s t i r r e d  

for 12 h o u r s  a t  50 - 60'C. A f t e r  cool ing t h e  so lvent  was removed and 

t h e  s o l i d  was washed w i t h  a c e t o n e  and hexane.  C r y s t a l i z a t i o n  from 

i s o p r o p a n o l /  water y i e l d e d  4 0  m g  o f  p r o d u c t  mp. 145'-147'C. 

nmr: ' ~ ( ~ ~ 0 1  ppm: 9 . 2  ( d .  2H, A r ) ;  9 .05  ( d ,  1 H .  A r )  ; 8.68 (S t .  

3H. Ar) ;  8.49 ( d ,  l H ,  A r ) ;  8.47 (d .  2H, A r ) ;  8.14 ( t ,  1 H ,  A r ) ;  6.45 ( s .  

2H. N-CH20). 

Analysis C, H ,  N .  C 1  

T h e o r e t i c a l  C=44.68% ; H - 4.78%; N = 14.89%; C 1  = 18.61% experimental 

( -44.98%);  H = 4.94 ; N = 14.82 ; C 1  * 18.67% 
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Reduction of 3 with tritium 

synthes is  of [%] - 2 - pyridinefomyldiethylacetal 3 

6-Bromo-2- pyridylformyldiethylacetal (150  m g  0 . 6  mmole) was 

d i s s o l v e d  i n  1 m l  o f  dry THF and 0.5 m l  of  dry t r ie thylamine.  t o  t h i s  

w e  added 30 mg of 10% Pd/C and 50 c u r i e s  of t r i t i u m  gas. The reac t ion  

m i x t u r e  was s t i r r e d  f o r  90 min. a t  room temperature u n t i l  uptake of  

t r i t i u m  c e a s e d  (32  c u r i e s ) .  Labi le  tritium w a s  removed under reduced 

p r e s s u r e  as s o l v e n t .  15-20 m l  of  CH2C12 

were added ,  t h e  c a t a l y s t  was removed by f i l t r a t i o n  and t h e  so lvent  

removed a t  30 mmHg t o  y i e l d  crude r i n g  t r i t i a t e d  2 - 

( 3 0  m m H g )  u s i n g  methanol  

pyridylformyldiethylacetal ([ 3 H] - 3 ) .  
T h i s  p r o d u c t  was p u r i f i e d  on a s h o r t  column of alumina with 2% 

i s o p r o p a n o l  : hexane.  Af te r  evaporation of  t h e  solvent  5 c u r i e s  of 3 

were o b t a i n e d  with radiochemical p u r i t y  of  >99% as determined by TLC 

on a l u m i n a  p l a t e s  2% i s o p r o p a n o l  : hexane and r a d i o s c a n n i n g  t h e  

corresponding TLC p l a t e s .  

[3H] - 2 - Pyridinealdoxime 

3 1 m l  o f  H C 1  2 . 5  N was added t o  the  [ H] - 3 obtained previously 

and t h e  r e s u l t i n g  s o l u t i o n  was heated t o  60°C f o r  1.5 hr .  Then water 

w a s  evaporated under reduced pressure.  The residue was neut ra l ized  with 

10% KHCO and r e a c t e d  w i t h  1 m l  o f  a s o l u t i o n  containing 0 .5  g of 

NH20H.HC1 i n  2 m l  H20 

The r e a c t i o n  m i x t u r e  w a s  heated to 60'C f o r  10 min. Af te r  cool ing t h e  

product p r e c i p i t a t e d  and was ext rac ted  with e t h e r .  The e t h e r a l  s o l u t i o n  

was d r i e d  o v e r  Na2S04 and e v a p o r a t e d  t o  y i e l d  17 mg o f  p r o d u c t  

w i t h  t o t a l  a c t i v i t y  o f  2 . 5  Cur ies .  TLC ana lys i s  on s i l i c a - g e l  p l a t e s  

hexane:  e t h e r  (1:l) showed the  product to be i d e n t i c a l  with au thent ic  

u n l a b e l l e d  2 - pyridine-aldoxime. Radioscanning of  t h e  chromatographic 

p l a t e  showed t h e  product  t o  be 95% radio-pure. The s p e c i f i c  a c t i v i t y  

was 18 Cilmmole. 

3 
and 2 m l  10% NaOH. 
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C3H] - 2 - PAM 1 

r3H] - 2 - p y r i d i n e a l d o x i m e  (17 mg) were d i s s o l v e d  i n  1 ml of 

dry a c e t o n i t r i l e .  0.5 m l  of methyliodide was added and t h e  s o l u t i o n  was 

warmed t o  40°C f o r  4 h r .  t o  y i e l d  [3H] - 1 which was produced as a 

yel low p r e c i p i t a t e .  After  cool ing,  the  mother l i q u o r  was removed and 

t h e  s o l i d  w a s  washed s e v e r a l  times w i t h  e t h e r  u n t i l  no s t a r t i n g  

material could be detected by TLC and v i s u a l i z a t i o n  of  t h e  p l a t e s  by 

uv or r a d i o s c a n n i n g .  A f t e r  d r y i n g  20 mg o f  p r o d u c t  were obta ined  

having  a t o t a l  a c t i v i t y  o f  1 . 4  C u r i e s .  The radiochemical p u r i t y  was 

determined by uv s p e c t r a  and w a s  found 98%. The s p e c i f i c  a c t i v i t y  w a s  

18 Ci/mmole. 

Synthesis of [3H]- 5 
[ 3H]-2- p y r i d i n e a l d o x i m e  i e  t h e  s t a r t i n g  material which was 

s y n t h e s i z e d  by t h e  same sequence  o f  r e a c t i o n s  as described f o r  t h e  

s y n t h e s i s  o f  [ HI-2-  PAM. Reduct ion  o f  (3 )  156 mg (0.6 mmmole) 

y i e l d e d  a f t e r  p u r i f i c a t i o n  by column chromatography 105 mg of  5 (15 

C u r i e s ) .  H y d r o l y s i s  o f  3 t o  5 and oximation yielded 63 mg of  [ HI-6 
( 1 5  c u r i e s )  h a v i n g  s p e c i f i c  a c t i v i t y  o f  2 8  Ci /mmole .  The 

radiochemical p u r i t y  was >95% . 

3 

3 

3 Synthesis of [ HI- 7 
To 36 mg o f  [3H]-2- p y r i d i n e a l d o x i m e  i n  1 ml o f  a c e t o n i t r i l e  

0 . 4  m l  o f  a s o l u t i o n  of 1 g r  of 1.1 dichlorodimethyl e t h e r  i n  5 ml of 

C H C l  wsre added.  The r e a c t i o n  was l e f t  a t  40°C f o r  5 h r .  and then 

12 h r .  a t  room temperature. The product was obtained as a white s o l i d .  

The mother l i q u o r  was removed and the  p r e c i p i t a t e  w a s  washed severa l  

times with e t h e r .  Af te r  drying 

3 

77 m g  of  1 were obtained. 

Synthesis  of [ 3 HI- 2 

To 77 mg o f  [3H] - 7 i n  1 m l  o f  d r y  a c e t o n i t r i l e  a s o l u t i o n  of 77 

mg o f  i s o n i c o t i n a m i d e  i n  2 m l  a c e t o n i t r i l e  was added. The reac t ion  
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m i x t u r e  w a s  warmed a t  50 'C f o r  12 hr .  After  cool ing the  mother l i q u o r  

was removed and t h e  p r e c i p i t a t e  w a s  washed severa l  times with acetone 

and petroleum-ether. 

The p r o d u c t  w a s  r ecrys ta l lyzed  from water - isopropanol. 35 mg of  

HI-6 (1.8 C u r i e s )  were o b t a i n e d  as w h i t e  powder a f t e r  d r y i n g .  The 

chemica l  p u r i t y  was 853 as de termined  by uv and nmr and s p e c i f i c  

a c t i v i t y  was 22 Ci/mmole. 
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