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SUMMARY 

The preparations o f  nicotin[2'.4',S'-2H Ianilide, 

4'-Cl-nicotin[2' ,6'-2H2]anilide, 4I-X-nicotin [ar- - Hlanilide, 

[X = H-, CH5, C 1 -  o r  N O - I  and[6- 

3 
3 

14 3 C]nicotin[c- Hlanilide are described. 2 

KEY WORDS: Labelled nicotinanilides 

INTRODUCTION 

2 
Nicotinanilides are potent molluscicidesl which are non-toxic to fish . 

This selective biological activity is potentially o f  great importance and, 

as part o f  a programme o f  research undertaken to investigate rate o f  uptake, 

21  

tissue distribution, bioconcentration and metabolism, various labelled 

nicotinanilides and 4'-substituted nicotinanilides were prepared as described 

below. 
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RESULTS a n d  DISCUSSION 

S u b s t i t u t e d  a n i l i n e  h y d r o c h l o r i d e s  were f o u n d  t o  e x c h a n g e  w i t h  

d e u t e r i u m  o x i d e  a c c o r d i n g  t o  t h e  e x p e c t e d  a c i d  c a t a l y s e d  0.p- s u b s t i t u t i o n  

o a t t e r n  : 
3 

x X 

N02 
X = H (01, C1, CH3,  

4 The  k i n e t i c s  of t h e s e  r e a c t i o n s  were s t u d i e d  u s i n g  an n m r  t e c h n i q u e  

a n d  t h i s  t e c h n i q u e  was u s e d  t o  d e t e r m i n e  p r a c t i c a l  e q u i l i b r a t i o n  times f o r  

t h e  e x c h a n g e  r e a c t i o n s .  R e p e a t e d  e x c h a n g e s  y i e l d e d  [ 2 , 4 , 6 -  H la nil in^. = n d  

4 - c h l o r o [ 2 , 6 -  H 2 ] a n i l i n e  w i t h  d e u t e r i u m  

p o s i t i o n s .  Less t h a n  5% d e u t e r i u m  e x c h a n g e  o c c u r r e d  i n  t h e  3,5- p o s i t i o n .  

2 
3 

2 
c o n t e n t s  > 99% i n  t h e  s p e c i f i e d  

The same c o n d i t i o n s  were u s e d  t o  p r e p a r e  t r i t i a t e d  a n i l i n e s  i n  h i g h  

y i e l d s  from t r i t i a t e d  water o f  t h e  r e q u i r e d  s p e c i f i c  a c t i v i t y .  The  r e s u l t s  

are r e c o r d e d  i n  t a b l e  1. 
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Table 1 

23 

Specific Activities o f  4-substituted Anilines after Exchangea in 

THO (1 cm31 at 140'. 

Substituent Quantity THO Time Specific Activity 

[mmoll [Cil [hrl [mci mol-ll 

Observed Calculated 

b H 3.86 1 6 21.4 22.3 

2.07 1 5 12.3 15.9 N02 

CH3 3.40 1 10 14.9 15.6 

d c1 6.28 % 30 12 572 2, 770 

A = exchanged as the hydrochloride salts 

b = calculated for 3 exchangeable hydrogens atoms 

c = calculated for 2 exchangeable hydrogens atoms 

d = calculated for 4 exchangeable hydrogen 

e = platinum catalyst added 

In the case o f  the 4-chloroaniline we were attempting to prepare 

material o f  very high specific activity suitable for examination of 

biological specimens by high resolution electron microscope autoradiography. 

Consequently a platinum catalyst was added in the hope that it would promote 

additional exchange at the 3,5- positions but as table 1 shows this expectation 

was only partially realised. Experiments with deuterium oxide also showed 

that t h e  3,5- positions were reluctant to exchange even when platinum catalyst 

was present. 

Tritium or deuterium labelled nicotinanilides were prepared by acylating 

the labelled anilines with nicotinyl chloride either in dioxan/triethyl,in,ine 

solution or in refluxing pyridine; 
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+ S0C12 j 

I 
HC 1 qocl + 0 dioxan Et3N) ~ c O N H ~ x  

+ ZHCl 
HC1 X 

Specific activities, radiochemical yields and purities a r e  recorded in 

table 2 : 

Table 2 

Preparation o f  Tritiated Nicotinanilides 

4’-Substituent Radiochemical 

Yield 

1 % )  

Radiochemical 

Purity 

1%) 

a b 

H 45 97 > 9s 

55 98  > 9 s  N02 

68  98  > 9 5  CH3 

c1 47  9 9  > 9s 

a = reverse isotope dilution analysis I? 2%) 

b = radiochromatograph ( T L C I  scanning [i 5 % )  

14 
[6- C] Nicotinanilide was prepared from [6-14C] nicotinic acid using the 

same synthetic pathway in apparatus modified for manipulation o f  labelled 

compounds on a semi-micro scale. The doubly labelled [6- C]nicotin[~- H I  

ani lide was prepared by dilution o f  [S-14C] nicotinanilide with radiochemically 

14 3 
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3 
pu re  n i c o t i n  [E- H l a n i l i d e  f o l l o w e d  by r e c r y s t a l l i s a t i o n .  The s p e c i f i c  

a c t i v i t i e s  were r e s p e c t i v e l y  98.2 p C i  mmol mmol - I  

f o r  t r i t u r n  g i v i n g  an i s o t o p e  r a t i o  ( H/ C l  o f  4.6. The rad iochemica l  

p u r i t y  was > 95% by TLC scanning. 

-1 
f o r  14C and 411 V C i  

3 14 

EXPERIMENTAL 

I. M a t e r i a l s  

T r i t i a t e d  wa te r  and [6 -14C]n i co t i n i c  a c i d  were ob ta ined  f r o m  t h e  

Radiochemical  Centre,  Amersham, U.K. Oeuter ium ox ide  was purchased f rom 

Prochem [ B r i t i s h  Oxygen Co. Ltd. ,  London U . K . I .  O ther  reagen ts  and 

s o l v e n t s  were e i t h e r  'AnalaR' grade o r  p u r i f i e d  b e f o r e  use. 

11. A n a l y t i c a l  Methods 

( i l  

Apparatus and were c o r r e c t e d  f rom a c a l i b r a t i o n  curve, p repared by use 

o f  m i c r o - a n a l y t i c a l  reagen ts  (EDHI as s tandard  w i t h  m e l t i n g  p o i n t s  i n  t h e  

range 76' - 216'. 

M e l t i n g  p o i n t s  were measured u s i n g  a Gallenkamp M e l t i n g  P o i n t  

( i i l Mic roana lyseswere  per fc rmcd on a P e r k i n  E l m e r  Model 240 E l s n e n t a l  

Ana lyser .  

( i i i l  Spectroscopy: i n f r a r e d  I I R I  spec t ra  were recorded on a P e r k i n  Elmer 

Model 325 Spect rometer  and p r o t o n  n u c l e a r  magnet ic  resonance [NMRI s p e c t r a  

were measured on a P e r k i n  Elmer R12B 60 MHz Spect rometer  a t  a probe tempera ture  

o f  35O. 

[ i v l  T h i n  l a y e r  chromatography [TLCI:  p rog ress  o f  r e a c t i o n s  and p roduc t  

chemica l  p u r i t i e s  were determined u s i n g  a n a l y t i c a l  5 x 20 cm p l a t e s .  P l a t e s  

were precoa ted  w i t h  f l u o r e s c e n t  i n d i c a t o r  IX = 254 m m l .  V i s u a l i s a t i o n  o f  

m a t e r i a l  on t h e  p l a t e s  was by o b s e r v a t i o n  o f  t h e  p l a t e s  under UV l i g h t  a t  254 nm. 

max 
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[vl Radiochromatogram: scans of thin layer chromatograms were carried 

out on either a Panax RTLS-1A Radiochromatogram Scanner or a Packard Model 

F201 Radiochromatogram Scanner. 

[vil Radiochemical assay: was performed on a Philips Liquid Scintillation 

Analyser or a Packard Tricarb Model 3314 Liquid Scintillation Counter. In 

some cases where clear homogeneous counting samples could not be obtained 

the samples were burned in a Packard Sample Oxidiser model 305 prior to 

counting. Counting samples were dissolved in toluene or blended with 

toluene using ethanol. The scintillator was Butyl-PBO (0 .8%1 in all cases. 

Observed count rates were corrected for background count and counting 

efficiency. For tritium samples counting efficiencies were determined by 

the samples channels ratio method. F o r  carbon-14 samples, counting 

efficiencies were determined via an external standard channels ratio 

technique. Samples activities determined in this way were reproducible 

to f 2% (single label) or f 5% ( d o u b l e  label). 

111. Synthesis of Nicotinanilide and its Derivatives 

1. 3-Pyridinecarboxylic acid chloride-hydrochloride (Nicotinyl 

chloride-hydrochloride. Thionyl chloride 110 cm 1 was added dropwise 

to nicotinic acid (3.lg; 0.C25 moll contained in a 100 cm3 2 necked round 

bottomed flask. The suspension was stirred and dimethylfcrmanide 10.3 cm 1 

was added. After 20 rnin. all the acid had dissolved and the solution was 

refluxed for a further 1 hour. Stirring was continued overnight at room 

temperature during which time white crystals precipitated. The flask &as 

cooled in an ice bath for 1 hour and then the crystals were collected by 

force filtration through a sinter using nitrogen gas. The product was 

washed twice with cold benzene to remove the lzst traces of colour and then 

dried under vacuum. Yield 3.95g (88%); rnp 157-160' [lit. mp 155.5 - 156.51 . 

3 

3 

5 
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( F o u n d :  C ,40 .6 ;  H,3.0; N,7.8%. Calc.  f o r  C H C1 NO : C.40 .4 ;  H ,2 .8 ;  

N,7.9%1. 

6 5  2 

2. L a b e l l e d  a n i l i n e s  

2 (il [2 ,4 ,6 -  H ? ] A n i l i n e  

3 A n i l i n e  (1 cm ; 11 mmol)  was p i p e t t e d  i n t o  a sma l l  r e a c t i o n  v e s s e l .  

D e u t e r i u m  o x i d e  ( 2  cm , 99.8%1 a n d  c o n c e n t r a t e d  d e u t e r i u m  c h l o r i d e  s o l u t i o n  

(10 

e v a c u a t e d ,  s e a l e d  a n d  t h e n  i m m e r s e d  i n  a n  o i l  b a t h  a t  14OoC f o r  5 h o u r s .  

3 

3 m o l  OC1/100 m mol 0,Ol (1 cm I were t h e n  a d d e d .  The v e s s e l  was f r o z e n ,  

T h e  v e s s e l  was o p e n e d ,  t h e  d e u t e r i u m  o x i d e  d i s t i l l e d  off  a n d  a f r e s h  2 .5  cm3 

of  99 .8% d e u t e r i u m  o x i d e  a d d e d  f o l l o w e d  by s e a l i n g  a n d  h e a t i n g  a s  b e f o r e .  

After  s e v e r a l  e x c h a n g e s  t h e  vessel was o p e n e d  a n d  t h e  c o n t e n t s  w a s h e d  w i t h  

wa te r  i n t o  a s e p a r a t i n g  f u n n e l  c o n t a i n i n g  a q u e o u s  p o t a s s i u m  h y d r o x i d e  

s o l u t i o n  (10% w / v l  t o  g i v e  a p r e c i p i t a t e  o f  t h e  f r ee  

The  a n i l i n e  was e x t r a c t e d  i n t o  e t h e r ,  t h e n  b a c k  e x t r a c t e d  i n t o  d i l u t e  

h y d r o c h l o r . i c e  a c i d ,  r e - l i b e r a t e d  by f u r t h e r  a d d i t i o n  of K O H ,  e x t r a c t e d  

i n t o  e t h e r  a n d  d r i e d  o v e r  a n h y d r o u s  s o d i u m  s u l p h a t e .  

p r o c e d u r e  was a d o p t e d  t o  e n s u r e  r e p l a c e m e n t  o f  l a b i l e  d e u t e r i u m  on t h e  

n i t r o g e n  atom w i t h  p r o t i u r n  s i n c e  t h e  -NH2 p r o t o n s  were u s e d  as  i n t e r n a l  

s t a n d a r d  f o r  m e a s u r e m e n t s  o f  d e u t e r i u m  c o n t e n t  by  NMRI .  F i l t r a t i o n  a n d  

r e m o v a l  of t h e  e t h e r  y i e l d e d  c r u d e  d e u t e r a t e d  a n i l i n e  w h i c h  was n o t  p u r i f i e d  

f u r t h e r .  NMR a n d  I R  s p e c t r a  were u s e d  t o  e s t a b l i s h  i t s  p u r i t y .  

b a s e  a t  % pH 10. 

[The  d o u b l e  e x t r a c t i o n  

2 (ii) [ 4 - C h l o r o  2 ,6-  H , ] a n i l i n e  

Was p r e p a r e d  from 4 - c h l o r o a n i l i n e  by s i m i l a r  e x c h a n g e  r e a c t i o n s .  

3 
( i i i l  [a r -  - H l A n i l i n e  

A n i l i n e  h y d r o c h l o r i d e  (500 mg; 3 . 8 6  m m o l l  was p l a c e d  i n  a sma l l  r e a c t i o n  

v e s s e l 6  w h i c h  was t h e n  a t t a c h e d  t o  a vacuum m a n i f o l d  a n d  e v a c u a t e d .  
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3 
T r i t i a t e d  water  1 1  cm , 1 C i l  was d i s t i l l e d  in,  t h e  tube  sea led  and 

immersed i n  an o i l  b a t h  a t  140' f o r  6 hours .  

removed i n  vacua v i a  a b reak  s e a l  and t h e  h y d r o c h l o r i d e  t h e n  washed w i t h  

water  i n t o  a s e p a r a t i n g  f u n n e l  where i t  was washed s u c c e s s i v e l y  w i t h  a c i d  

and base as b e f o r e .  E x t r a c t i o n  w i t h  e the r ,  d r y i n g  and e v a p o r a t i o n  

3 
y i e l d e d  s l i g h t l y  d i s c o l o u r e d  [E- H l a n i l i n e  [lo0 mg; 230 p C i  m g - l ) .  

3 3 
[ i v l  4 -Ve thy l  [E- H l a n i l i n e  and 4 - n i t r o  [a r -  - H l a n i l i n e  

The t r i t i a t e d  wa te r  was 

Were prepared f rom 4-methy l -  o r  4 - n i t r o - a n i l i n e  e x a c t l y  as desc r ibed  

above. The 4 - n i t r o a n i l i n e  was i n s o l u b l e  a t  room tempera ture  b u t  comp le te l y  

s o l u b l e  a t  140'. 

3 
( v l  4 -Ch loro  ta r -  H l a n i l i n e  - 

P l a t i n u m  o x i d e  [197  mg) was added t o  t h e  s tandard  r e a c t i o n  vesse l ,  

covered w i t h  e t h a n o l  ( 3  cm 1 and reduced by a s t ream o f  hydrogen u n t i l  

a f i n e  b l a c k  suspension was produced [approx .  40 m i n l .  

3 

4 - C h l o r o a n i l i n e  h y d r o c h l o r i d e  (1.03g; 0.0062 moll was added t o  t h e  

c a t a l y s t .  The vesse l  was then  evacuated, t h e  e t h a n o l  d i s t i l l e d  ou t ,  and 

t r i t i a t e d  wa te r  [about  30 C i ;  1 cm I s t o r e d  under a mercury s e a l  on t h e  

l i n e  was d i s t i l l e d  i n .  A f t e r  degassing o f  t h e  r e a c t i o n  vesse l  [ 3  c y c l e s  

o f  f r e e z i n g  w i t h  l i q u i d  n i t rogen ,  evacua t ing  and warming t o  room tempera tu re )  

i t  was sea led  and immersed i n  an o i l  b a t h  a t  140' f o r  12 hours .  

3 

Again t h e  vesse l  was evacuated, t h e  break  s e a l  opened w i t h  a magnet ic  

b reake r  and t h e  t r i t i a t e d  wa te r  d i s t i l l e d  ou t  as be fo re .  E thano l  ( 3  x 3 m l l  

was d i s t i l l e d  i n  and t h e n o u t  t o  remove exchangeable t r i t i u m .  On t h e  t h i r d  

washing i t  was e q u i l i b r a t e d  a t  room tempera ture  o v e r n i g h t  b e f o r e  b e i n g  

d i s t i l l e d  o u t .  The vesse l  was then  opened and p roduc t  and c a t a l y s t  washed 

w i t h  wa te r  i n t o  a s i n t e r  beaker f r o m  wh ich  t h e  p roduc t  was f i l t e r e d .  The 

f i l t r a t e  was t r e a t e d  dropwise w i t h  a sodium carbonate  s o l u t i o n  u n t i l  t h e  

pH was a l k a l i n e  [ p h e n o l p h t h a l e i n  i n d i c a t o r  s o l u t i o n l .  The p roduc t  was 

e x t r a c t e d  i n t o  e t h e r  wh ich  was d r i e d  o v e r  sodium su lphate ,  f i l t e r e d  and 
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3 e v a p o r a t e d  t o  d r y n e s s  t o  y i e l d  c r u d e  4 - c h l o r o [ z -  H l a n i l i n e  ( 6 5 0  mg: 81%1. 

P u r i f i c a t i o n  was e f f e c t e d  by s u b l i m a t i o n .  [ S p e c i f i c  a c t i v i t y  1 0 . 5 0  r n C i  mg 1 .  

O f  t h i s ,  468 mg was d i l u t e d  w i t h  ca r r i e r  (609 mgl and  d i s s o l v e d  i n  e t h e r .  

A s t r e a m  of hydrogen  c h l o r i d e  u n d e r  n i t r o g e n  was b u b b l e d  i n  u n t i l  t h e  pH 

was a c i d i c  ( m e t h y l  o r a n g e  i n d i c a t o r ] .  T h e  p r e c i p i t a t e  was e x t r a c t e d  w i t h  

water.  After a n  h o u r  t h e  free b a s e  was r e c o v e r e d  a s  b e f o r e .  ( S p e c i f i c  

a c t i v i t y  2 .04  m C i  mg 1. T h i s  w a s h i n g  p r o c e d u r e  was r e p e a t e d  [ s p e c i f i c  

a c t i v i t y  1 .87  m C i  mg 1 .  A f o u r t h  w a s h i n g  g a v e  a f i n a l  s p e c i f i c  a c t i v i t y  

o f  1 . 9 5  m C i  mg . T h i s  m a t e r i a l  was n o t  f u r t h e r  p u r i f i e d .  

-1 

-1 

-1 

-1  

3. L a b e l l e d  N i c o t i n a n i l i d e s  

Two m o d i f i c a t i o n s  o f  t h e  same r e a c t i o n  scheme were u s e d  a s  d e s c r i b e d  

i n  t h e  e x a m p l e s  g i v e n  be low:  

P r o c e d u r e  1 

3 [ i l  4 ’ - C h l o r o n i c o t i n [ ~ -  H l a n i l i d e  

To a s o l u t i o n  o f  f r e s h l y  p r e p a r e d  n i c o t i n y l  c h l o r i d e - h y d r o c h l o r i d e  

(1 .56g:  0 . 0 9  mol l  i n  40 cm3 o f  d r y  d i o x a n  u n d e r  a n  a t m o s p h e r e  o f  n i t r o g e n  

was added  d r o p w i s e  a s o l u t i o n  o f  4 - c h l o r o [ ~ -  H l a n i l i n e  (429  mg; 1 . 9 5  r n C i  rng 

i n a c t i v e  4 - c h l o r o a n i l i n e  1300 mgl and  t r i e t h y l a m i n e  (1.76g: 0 . 0 1 7  m o l l  i n  

15 crn3 o f  d r y  d i o x a n .  

t e m p e r a t u r e .  T h i n  l a y e r  c h r o m a t o g r a p h y  o f  t h e  r e a c t i o n  m i x t u r e  a t  t h i s  

t i m e  i n d i c a t e d  t h e  p r e s e n c e  o f  some u n r e a c t e d  4 - c h l o r o a n i l i n e  and  s o  a 

f u r t h e r  0 . 5 g  o f  n i c o t i n y l  c h l o r i d e - h y d r o c h l o r i d e  was added  t o g e t h e r  w i t h  

0 .4  cm o f  t r i e t h y l a m i n e .  A f t e r  a f u r t h e r  2 0  m i n u t e s  s t i r r i n g ,  4 - c h l o r o a n i l i n e  

c o u l d  n o t  be d e t e c t e d  by TLC. T h e  e x c e s s  c h l o r i d e  and  t r i e t h y l a m i n e  

h y d r o c h l o r i d e  were f i l t e r e d  o f f  and  t h e  f i l t r a t e  c o n c e n t r a t e d  by r o t a r y  

e v a p o r a t i o n .  

3 -1 
1, 

The m i x t u r e  was s t i r r e d  f o r  2 h o u r s  a t  room 

3 

A column was d r y  packed  w i t h  s i l i c a  g e l  G60 [15Ogl and t h e  f i l t r a t e  

p r e a b s o r b e d  o n t o  i t .  E l u t i o n  s o l v e n t  was i n i t i a l l y  i n  t h e  r a t i o  
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diisopropyl ether-ethyl acetate(l5:51 and finally (during product elution) 

in the proportion 15:16. Eluted fractions [30  cm I were analysed using 

TLC and a radio elution curve obtained by liquid scintillation counting. 

Fractions 21-30 t rere combined, concentrated, dried to constant weight 

and assayed for tritium. Three recrystallisations from ethanol-water 

gave fine white needles of constant specific activity. Yield 694 mg 

(47%). Specific activity 6.36 x 10 pCi mg . 

3 

2 -1 

Chemical purity o f  the product was determined by thin layer chromatography 

using the following systems 

[a) silica g e l  GF : benzene-ethanol (85:151 

[b) silica g e l  GF : acetone-dioxan [50:501 

The spots were visualised by observation of the plate in UV light of 

wa\:elength 254 nm. 

Radiochemical purity was determined by 

(il Radioscanning of the above TLC plates, 

(iil Reverse  isotope dilution analysis : 4'-Chloronicotin[a1- Hlanilide 

(1.555 mg; 989 pCi1 was mixed in ethereal solution with carrier [230 mgl 

and dried to constant weight. The specific activity of a sample was 

determined (1017 dpm mg 1. Recrystallisations from ethanol-water to 

constant specific activity gave a value of 1027 dpm mg The 

radiochemical purity was thus 99.0%. 

3 

-1 

-1 

3 3 (iil Nicoxin[ar- - Hlanilide and 4'-methylnicotin[ar- - Hlanilide 

Were prepared by procedure 1. 

Procedure 2 

[iiil Nicotin [2 .4 ' ,6 -*H ] anilide 3 

3 Aniline-d3 labout 10 m o l l  was stirred with dry pyridine (4.5 cm I 

and freshly prepared nicotlnyl chloride-hydrochloride (2.62g; 14.7 mmol) 
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was added in portians. The mixture was refluxed for I f  hours, cooled 

31 

slowly and water (40 cmJl added, resulting in a white precipitate which 

was stirred overnight. The product was filtered and dried to give a 

crude yield of 1.94g. Recrystallisations from ethanol-water gave fine 

white needles mp 119.5-121’. (Found : C.71.3; H.5.2; N.13.5. Calc. 

for C H 0 N 0 : C,71.6: H,5.0; N,13.9%1. 1 2 7 3 2  

(ivl 4’-Chloronicotin [ Z ’  .51-2H,] anilide 

2 Prepsred from [2,6- H ]aniline using procedure 2. Recrystallised 2 

from ethanol-water to give white needles mp 170-170.5°. (Found : C,61.8; 

H*,3.95; N,12.5%. Calc. f o r  Cl2H7O2C1N20 : C,51.4; H*,3.8: N,11.9%1. 

3 (vl 4’-Nitronicotin[~- H]anilide 

Was prepared by procedure 2. 

14 3 (vil [6- C]Nicotin[z- Hlanilide 

Nicotinic acid [ 1 2 . 5  mg; 0.10 mmoll was dissolved in 1 cm3 of water and 
-1 

added to an ampoule containing [6-14C]nicotinic acid ( 5 0  pCi- 45 

and warmed to effect complete solution. This solution was transferred to 

a small reaction vessel which had a side arm in which a small sintered glass 

filter disc was fused.7 

of water and the reaction vessel connected to a vacuum line via the arm 

containing the sinter . T he water was distilled out. Thionyl chloride 

10.4 ml) was distilled in, the vessel removed from the vacuum line and 

refluxed for 14 hours during which time complete solution of the nicotinic 

acid was obtained. The vessel was again connected to the vacuum line and 

excess thionyl chloride distilled out. 

mmol I 

3 The ampoule was washed out with a further 1 cm 

A small ”spin-fin’’ stirrer was magnetically lowered into the vessel 

which was then clamped over a stirrer. A solution of aniline (0.109 m a l !  
n 

and triethylamine (0.241 

syringe fitted with a long polythene needle. Addition was complete after 

10 minutes and the suspension stirred for If hours. 

m m o l l  in dioxan ( 5  cmJ1 was added dropwise from a 
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Insoluble salts were filtered off by inverting the vessel and applying 

slight nitrogen pressure. The filtrate was collected in a 10 ml pear 

shaped flask which was evacuated and the dioxan distilled out. This gave 

a crude yield of 20 mg which was dissolved in 1 cm’ of acetone. 

( 2  yl) was chromatographed on silica ge1:benzene-ethanol ( 5 : l l  and showed 

three radioactive peaks on scanning, corresponding to nicotinic acid, 

nicotinanilide and an unknown product of high Rf  in the ratio 5.5:23.5:1. 

A sanple 

3 Nicotin[ar- - Hlanilide (120.6 VCi; 34 VCi mg-ll was added to the crude 

product above, together with carrier (31.0 mgl. 

A small column was packed wet with silica gel - Merck 7734 (log) 

and the acetone solution was slowly absorbed on it. The flask was 

washed with 1 cm3 of eluent, diisopropyl ether-ethyl acetate [50 :501.  

which was also absorbed. The column was then eluted and 36 x 6 cm 

fractions collected. On the basis o f  results f r o m  T L C a s  well as count 

3 

rates o f  fraction samples, numbers 15-35 were combined and solvent removed 

to yield slightly discoloured [6-14C]nicotin [K- Hlanilide. A sample was 

dissolved in acetone and run on a silica gel plate in benzene-ethanol [5:1)  

and radioscanned. Only one peak could be detected either by visualisation 

or by radioactivity. A sample was counted under dual label conditions 

on the Philips Liquid Scintillation Analyser. This gave a specific 

activity for I4C as 1.00 x 10 

4.60 x 10’ dpm rng 

3 

6 dpm m g - l  and a specific activity for 3H as 

-1 . 
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