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SY NTHESI S OF THI T I  OM-LABELLED Il4IF'RAMINE A N D  DESIPRAMINE WITH H I G H  
SPECIFIC: ACTIVITIES 

L.A. Y A K O V L E V A .  J U  L .  KAMINSKI. L.P. SOSNOVA, H K KllDELIN 

V . G . K h l o p i n  Radium I n s t i t i ~ t ~ e .  S t  -€'et,ersbtirg. 194021 H t i s ~ j a  

SIUMMARY 
[ G -  "1 imipramine  and  [ C;- :+H l d e s i p r a m i  ne  w i  t,h s p n c i f  i c: 

a c t i v i t i e s  110-160 and 80-100 k C i  / m o l  I respe,::t,ively were 
8 yn the s i z e d by h i gh t. empe ra t II re s I-, I. i d  - p h  a s n $2 a t.a 3 y t. i c i so  tmpe 
exchange  w i t h  gaseous t , r i t , i um.  
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I NTROTtUCT I O N  

Imipramirie ( I  ) and d e s i p r a m i n e  (11) are w i d e l y  u s e d  i n  

practical medic ine  a s  power fu l  a n t i d e p r e s s a n t s .  T h e i r  t , r i t . i i u m -  

l a b e l l e d  a n a l o g s  a r e  used  as rad . io1  igarids i n  s e v n t n n i n  r e c e p t o r  

i n v e s t , i g a t , i o n e  a n d  i n  new p o t e n t i  a1 a n t i d e p r e s s a n t s  s c r e e n i n g  r 13. 

T r i t , i a t e d  imipramine  and desiprami-ne wit*h h i g h  spec i f ic  a c t j v i t . i e s  

( A s )  a re  needed  for these p u r p o s e s .  

I t  i s  lrnown t h a t .  t h e  l i q u i d - p h a s e  c a t a l y t i c  dnhnlogenat , ion  of 

3-chloroimipramin~?~rami1~~ on Fd/C i n  rlinxan is accompanied b y  i s n t o p e  

exchange  of h e n z y l - t y p e  hydrogen  at.ums i n  pos . i t . ions  10 and I1 . As 

a r e s u l t .  up t o  20X o f  the i n c o r p o r a t e d  a c t i v i t y  a p p e a r s  i n  t h e s e  

two ptJc7itions [ Z ] .  

[ 3H-jImipramine w i t h  A S  1. 5 Ci/mol was o b t a i n e d  by l i q u i d - p h a s e  

c a t a l y t i c  exchange  w i t h  g ~ s e o r i s  t,rit.i.um o n  Pt,Oa [ 3 1 .  An 
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.hange wit.h t r i t i u m - g a s  on Pdli i n  methanol  gave l a b e l l e d  

imipramine  and  d e s i p r a m i n e  wjith A S  14. Y aiid 4 4 .  9 k C i / m o l ,  

r e s y e c t . i v e l y  [ . I ] .  I n  djCJXan-Wat.eY mis t , u re  r 9 :  1 v / v )  bv a 

l i q u i d - p h a s e  i s o t o p e  exchange  wit,h 3 H a  o n  lO'$:, PdO/HaSC~4 l a b e l l e d  

d e s i p r a m i n e  was obt .a ined  w i t h  A S  67  kCli~'mo1 153 . T h i s  yruduet.  

was t.hen conver t ,ed  i n t o  [ ~ H ] i m i p r a m i n e  wit,h As 7 8  l<Ci / 'mo l .  by 

r e d  11 c t i ve m e t ,  h y 1 a t  i o n  w i t h  f C'I rma 1 de h y (S e a n d t r i t. i rim i n  ma t.h ano 1 

u s i n g  1OX FdOjBaS04 as c a t a l y s t . .  

The o b j e c t .  of t h e  p r e s e n t  work was t.r* d e v e l o p  a s i m p l e  

one-st .age method of t r i t i u m  incorp i i ra t . i r ,n  i n tm imipramine  and 

d e s i p r a m i n e  so a s  to o b t a j  n pr.oduct.a w i th  h i g h  A S  

METHODS 

The substrate  (10 ,m~ol ) i n  CH3C)H ( lml. ) w a s  added  t o  l O O - - ? O O  mg 

o f  c a t a l y s t .  The s o l v e n t .  was evaporat.ed o f f  and t h e  r e s i i l t . i ng  d r y  

m i x t u r e  CJf t h e  cat.al yst .  and s u b s t r a t e  exposed  tcr a t.ri- 

t i u m  a tmosphe re  at, a t , e rnpera ture  o f  betwemi 50 OC and 150 oC!. 

HPLC cm coliimnn f i l l e d  w i t h  L i c h r o s o r b  RF-18 (Merck) was used  

f o r  i s o l a t i o n  of t h e  l a b e l l e d  compounds. A m i x t u r e  of a c e t o n e -  

i a o p r o p a n o I . - w a t ~ r  ( 5 :  4: 1 v / v )  ~ c o n t a i n i n g  0 .  1% of t r i e t h y l a m i n e  

was used as  e l u e n t .  f o r  imip ramine  i s o l a t i o n ,  w h i l s t  an  e thano l . -  

water m i x t u r e  ( 95 : 5 v / v )  w i t h  a d d i t i o n  of 0 . 1 5 X  of t r i e t h y l a m i n e  

was u s e d  f o r  d e s i p r a m i n e .  

RESULTS A N D  DISCIlSSION 

To i n c o r p n r a t e  t . r i t i u m  label  in t , o  imip ramine  and d e s i p r a m i n e  w e  

used  t h e  s o l i d - p h a s e  c a t a l y t i c  i s o t m p e  exchange  met,hod which h a s  

been shown to he v e r y  e f f i c i e n t ,  for v a r i o u s  classes o f  o r g a n i c  

compounds C6-81. In exper iment . s  w i t h  s o l i d - p h a s e  isot,clpe exchange  

o f  imip ramine  w e  changed  t h e  n a t u r e  of c a t a l y s t s ,  t h e  s u b s t r a t x -  

c a t a l y s t  mole r a t i o ,  t h e  r e a c t i o n  t ,emperat.ure,  t h e  d u r a t i o n  of t h e  
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r u n  and t h e  pressure of +,ha prot,ium--t.r.i  t , . j u m  m ix t ,u ra .  5% Pd/FaC7(!4, 

5% PdO/Alall3 and 2% PdO./SiOz were in i . t . i a l3y  used as cn t . a lya t . s .  

The e x p e r i m e n t s  have  shown t ,hst .  unde r  t y p i c a l  c c i n t l i t j . o n s  (gas  

p r e s s u r e  1 a tm,  t.amperat.ure ltlC)--l50 *-*C\ a great  d e a l  of t r i t i u m  

e n t e r s  the imip ramine  m o l e c u l e  not.  by i s o t o p e  exchange  but. by 

hydrogena t i cm of the henzene  r i  i i g w  l e a d i n g  t o  c te~t r i . i c t , ion  of t h e  

molecu1.e. T h i s  was ref lected i r i  a sharp  f a l l  ( u p  t o  z e r o )  of t h e  

UV- ahso rp t . i on  of t h e  r e a c t .  i on mixt .ure  a n d  i n t h e  a p p e a r a n c e  of 

more t,han 6 peaks o f  u n i d e n t i f  j ed  ccrmpcrunds i n  t h e  r a d i o c h r o -  

matograms. 

A series of e x p e r i m e n t s  u s i n g  5% Pd,/BaSI:)4 and at. R gas 

p r e s s u r e  of 1 a t . m  w a s  c a r r i e d  o r i t .  i n  whjch t.he t,emperat.ure was 

d e c r e a s e d  from 100 t o  5 0  Q ( : .  I n  t h i s  case an  i n c r e a s e  o f  

[ 3 H ]  imiprami i i s  c m t . e n t ,  i n  the react icfn mix t i i r e  and a d e c r e a s e  

of i ts  A s  were o b s e r v e d  ~ . i .mu l t , nnenus ly .  

Hhodiiim cat,alyst’w t x r n e d  nut. t.o be more s e l e c t i v e  t h a n  

p a l l a d i u m  ones.  When t h e  r e a c t i o n  WRB c a r r i e d  csi.it on 5% Hh/Alz03 

at. 100-110 uC: over  1 h ,  t,he t r i t . i a t e d  imiprami.ne cnnt.ent i n  

t h e  r e a c t , i o n  m i x t u r e  was n e a r  4 O X .  Under  m i l d e r  c o n d i t , i o n s  ( u s i n g  

0 .  5% Hh/AlaOa) a n  even bet te r  inco rpopa t . i on  w a s  a c h i e v e d  

( u p  t o  70%). 

The optimum c o n d i t , i o n s  were found  t o  be: 10 pmol of imi.pramine 

and  100 mg o f  0.5X Rh/Alz03 c a t a l y s t , .  The mixt .ure ,  a f t e r  d r y i n g ,  

was exposed  to a t , r i t i u m  a tmosphere  a t  100-110 ol: and 0 . 5  atm 

f o r  1 h .  S i m i l a r  c o n d i t , i o n s  were used for d e s i p r a m i n e .  

I s o l a t i o n  of t,he l a b e l l e d  compounds I and I1 was pe r fo rmed  by 

HPLC. Both for imip ramine  and  f o r  d e s i p r a m i n e  f r a c t i o n a t i o n  of t h e  

1 . abe l l ed  subs t ance .  a c c o r d i n g  t,o t h e  extent. 0-f s u b s t i t u t i o n  was 

obse rved  OH t h e  uhromat ,ographic  column. For  [ 3H]imipramine 

t h e  f r a c t i o n s  were c o l l e c t e d  w i t h  A S  11O-16O ‘kCi/mol and  f o r  

[ 3Hldesiyiramine - w i t h  A s  80-1011 kCi/mol. The r a d i o c h e m i c a l  

p u r i t y  of all the f r a c t i o n s  w a s  more t h a n  95%. 
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aromatic  ring.;; and i n  p o s i t i o n s  10. 1 1  191, A JH-NMK spectrim 

obt,ai.riad. by us rsf the labelled defiipramin.: t;hi>ws t ha t  the t r i t i i i n i  

content, i n  the benzene r i n g s  I 2 B X i  and benzyl. grctnpf; I, 2 2 W  is less  

t h R n  j.n the met,hyl and, rr1e:thylene gt-mxps ad.iaceat, t,c, the e x o c y c l i c  

nit,rog:eri atom ( 52%)  . 

The i nves t iga t ion  h a s  shown that, ~7ol.id-phaiw i 

i:: a promising method for t-lie s y n t h e s i s  of t r i  t ium-label led 

p o l y a y c l i c  nit.r.ogen-cont.ai.rij.ny X n t , i d e p r e s s a n t s  . 
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