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Summary

Al though  az i r i d i ny l  cyc lophosphazenes  have  a l ready  been  recogn i zed  as

cy tos ta t i c  agen ts  f o r  25  yea rs ,  va r i ous  aspec ts  o f  t h i s  b io log i ca l  ac t i v i t y

a r e  s t i 1 1  h a r d l y  u n d e r s t o o d .  T h j s  t h e s i s  d e s c r i b e s  a  s t u d y  o f  t h e  r e l a t i o n s

be tween  s t ruc tu re  and  cy tos ta t i c  ac t j v i t y  o f  t h i s  c l ass  o f  compounds .

The  gene ra l  i n t roduc t i on  g i ves  a  t r ea tmen t  on  az i r i d i ny l  cyc lo -

phosphazenes  aga ins t  t he  backg round  o f  o the r  cy tos ta t i c  agen ts  de r i ved  f rom

az i r i d i ne  (CTHONH) ,  e .g .  I h l o tepa  and  TEM.  These  compounds  a re  t o  be

c o n s i d e r e d  a s  c a p a b l e  o f  a l k y l a t l n g  c e r t a i n  b i o l o g i c a l  s u b s t r a t e s  u n d e r

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

a c t i o n  m e c h a n i s m s  a r e  s u m m a r i z e d  i n  r e l a t i o n  w i t h  t h e  c h e m i c a l  s t r u c t u r e .

C h a p t e r  I I  d e a l s  w i t h  t h e  b e h a v i o u r  o f  a z i r i d i n e  j n  s u b s t i t u t i o n

r e a c t i o n s  w i t h  ( N P C l 2 ) 3 .  f n e  v a n i o u s  s u b s t i t u t j o n  s t a g e s  s h o w  a  p a r t l y

gemina l  r eac t i on  pa t te rn ,  wh i ch  i s  ve ry  remarkab . l e  f o r  a  seconda ry  am ine .

F rom the  compar i son  w i th  t he  c l ose l y  re la ted  d ime thy ' l am ine  i t  appea rs  t ha t

the  s te reose lec t i v i t y  i n  co r respond ing  reac t i ons  can  be  l a rge l y  asc r i bed '

t o  t h e  s u b s t i t u e n t  s o l v a t i n g  e f f e c t  a s  d e f i n e d  b y  G o l d s c h m i d t .  4 1 1  p o s s i b l e

i s o m e r s  o f  t h e  r e s u l t i n g  p r o d u c t s  N r P r A z n C l O _ n  ( n  =  1 - 6 )  c o u l d  b e  i s o l a t e d ,

mos t l y  us ing  HPLC techn iques .  F rom these  compounds  de r i va t i ves  N rP rAznRU_n

( n  =  1 - 6 ;  R  =  p r i m a r y  o r  s e c o n d a r y  a m i n o ,  e t h y l g l y c i n a t o ,  1 - i m i d a z o l y l ,

a l k o x y ,  a r y l o x y ,  a r y i )  w e r e  a l s o  s y n t h e s i z e d  i n  o r d e r  t o  o b t a i n  a n a l o g o u s

compounds  fo r  t he  b io log i ca l  sc reen ing .  The  reve rse  rou te  l z l a  N rP rRnC lU_n

was  a . l so  emp loyed ,  d raw ing  spec ia l  a t t en t i on  t o  t he  sequence  i n  reac t i v i t y

o f  PAmCI  cen t res  i n  N rP ,AmnClO_n  (n  =  1 -3 i  Am =  Py r ,  P ip ,  l l o rph )  t owards

a z i r i d i n e :  P P y r C l  >  P P i p C l  >  P l l o r p h C 1 .

T h e  s u b s t i t u t i o n  p a t t e r n  o f  t h e  f i r s t  t h r e e  a z i r i d i n o l y s i s  s t e p s  o f

t h e  e i g h t - m e m b e r e d  r i n g  s y s t e m  ( N P C 1 2 ) a  i s  d e s c r i b e d  i n  C h a p t e r  I I I .  I n

t h i s  c a s e  a g a i n  p a r t l y  g e m i n a l  s u b s t i t u t i o n  t a k e s  p 1 a c e .  A  c o m p a r i s o n  w i t h

t h e  o b s e r v a t i o n s  d e s c r i b e d  i n  t l ' r e  p r e v i o u s  c h a p t e r  r e v e a l s  c l e a r  s i m i -
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. l a r i t i e s  
i n  t h e  s t e r e o s e l e c t i v i t y  o f  t h e  a z i r i d i n o l y s i s  o f  ( N P C 1 2 ) 3  a n O

( N P C 1 2 ) 4 .  F o r  t h e  f i r s t  t i m e  t h e  i s o l a t i o n  o f  c o m p l e t e  s e r i e s  o f  i s o m e r s

NOPOAzTCIU  and  NOPOAzTCIU  i s  rea l i zed  by  improved  (HPLC)  sepa ra t i on  t ech -

n iques .  The  conve rs ion  o f  NOPOAz 'C IU_n  i n to  NOPOAznAmU_n  (n  =  1 ,2 ;  Am =

NHMe,  NMer )  resu l t s  i n  compounds  w i th  poss ib l y  i n te res t i ng  cy tos ta t i c
propert i  es .

Chap te r  IV  p resen ts  a  su rvey  o f  t he  3 Ip - ,13C- ,  and  1H  N l ' tR  spec t ra  o f

t he  compounds  p repa red  and  dea l s  w i t h  t he  t r ends  p resen t  i n  t he  NMR pa r -

ame te rs .  The  ana l ys i s  o f  t he  N l4R  spec t ra  o f  t he  va r i ous  i somer i c  b i s - ,

t r i s - ,  and  te t rak i saz i r i d i ny l  de r i va t i ves  o f  bo th  t he  t r ime r  and  the

te t ramer  l eads  to  unamb iguous  s t ruc tu re  ass ignmen ts  .  f he  t uans  con fo rma t i on

of  two key compounds,  o iz .  t tans-NrPrAzrClO and I , t rans-3-NOPOAzrClU,  deter-

m ined  by  means  o f  X - ray  d i f f r ac t i on ,  i s i n  ag reemen t  w i t h  t he  NMR da ta .

T h e  i n v e s t i g a t i o n  o f  t h e  c y t o s t a t i c  a c t i v i t y  o f  t h e  a z i r i d i n y l  c y c l o -

phosphazenes  p repa red ,  desc r j bed  i n  Chap te r  V ,  shows  s im i l a r  r esu l t s  i n  two

d i f f e ren t  i n , s l t y ,o  sc reen ing  sys tems .  The  de te rm ina t i on  o f  t he  50% inh ib i -

t i o n  d o s e  ( I D 5 0 )  i n  1 1 2 1 0  m o u s e  l e u k a e m i a  c e l l s  a n d  o f  t h e  l o w e s t  a c t i v e

d o s e  ( L A D )  i n  1 5 1 7 8 Y  m o u s e  l y m p h o m a  c e l l s  g i v e s  i n s i g h t  i n t o  a c t i v a t i n g  a n d

deac t i va t i ng  s t ruc tu ra l  f ea tu res .  Apa r t  f r om the  p resence  o f  az i r i d i ny l

g roups ,  e lec t ron -dona t i ng  subs t i t uen ts  i n  t he  N -P  r i ng  sys tem appea r  t o  be

e s s e n t i a l  f o r  e f f e c t i v e  t u m o u r  g r o w t h  i n h i b i t i o n .  H y d r o l y t i c  i n s t a b i l  i t y

l e a d s  t o  l o s s  o f  a c t i v i t y .  F u r t h e r m o r e ,  t h e  r e s u l t s  i n d i c a t e  t h a t  t h e

number  o f  ac t i ve  cen t res  (=  PAz ,  o r  PAzR)  i n  t he  mo lecu le ,  r equ i red  to

a t ta in  a  h igh  cy tos ta t i c  ac t i v i t y ,  shou ld  be  a t  l eas t  two .  f n  u t i uo  t he

compounds  a re  a l so  ac t i ve ,  r e fe r r i ng  t o  t he  chemothe rapeu t i c  e f f ec t  o f  a

se lec ted  number  o f  compounds  aga ins t  l eukaemia  11210  i n  m ice .  Th i s  i s  ex -

p ressed  as  t he  ra t . i o  o f  t he  l i f e - span  o f  t r ea ted  Dersus  un t rea ted  ( con t ro l )

a n i m a l s  ( =  T / C  % ) .  F i n a l  l y ,  t h e  s t r u c t u r e - a c t i v i t y  r e l a t i o n s  o b s e r V e d  a r e

worked  ou t  i n to  p roposa l s  f o r  f u r t he r  s tud ies .
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