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ANTITUMOUR IMIDAZOTETRAZINONES: THE CRYSTAL AND MOLECULAR 
STRUCTURE OF MITOZOLOMIDE AND FIVE OF ITS ANALOGUES 

P. R. Lowe, C. H. Schwalbe, C. D. Whiston and M. F. G. Stevens, Pharmaceutical 
Sciences I n s t i t u t e ,  Aston Un ivers i ty ,  Aston Triangle, Birmingham 84 7ET. 

The novel anti tumour canpound m i t o z o l m i d e  ( I )  i s  a d e r i v a t i v e  of a new b i c y c l i c  
r i n g  system and entered Phase 1 c l i n i c a l  t r i a l  i n  1983. A l a r g e  number o f  
analogues have since been synthesised w i t h  varying subs t i tuents  a t  t he  N(3) and 
C(8) r i n g  pos i t ions ;  t h e  c r y s t a l  s t ruc tu re  of t he  t i t l e  compound has been 
repor ted  (Lowe e t  a l ,  1985) and t h i s  canmunication co r re la tes  s t r u c t u r a l  studies 
on more analogues. 
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It has been proposed (Stevens e t  a1 , 1984) t h a t  mitozolanide i s  a chemical ly- 
a c t i v a t e d  prodrug: a f t e r  ach iev ing  access t o  the  tumour c e l l s  nuc leoph i l i c  
a t tack  a t  C(4) i n i t i a t e s  cleavage of t he  C(4)-N(5) bond lead ing  t o  the  format ion 
of the  cy to tox i c  t r i azene  M C T I C  ( V I I )  which a l k y l a t e s  DNA. Experimental ly 
determined bond lengths and in te ra tomic  angles f o r  t he  s i x  s t ruc tu res  show the  
planar imidazotetrazinone moiety t o  be q u i t e  r e s i s t a n t  t o  change on modify ing 
t h e  subs t i tuents  a t  N(3) and C(8). An average of these bond lengths together 
w i t h  the  average charge d i s t r i b u t i o n  f o r  mitozolomide computed using an STO-3G 
ab i n i t i o  molecular o r b i t a l  c a l c u l a t i o n  i s  shown i n  the  Figure. -- 
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The C(4)-N(5) bond i s  t he  longes t  and presumably weakest i n  the  r i n g  system 
(Av = 1.395 A) and C(4) ( res idua l  charge +0.425) i s  e lec t ron  d e f i c i e n t  and thus 
open t o  nuc leoph i l i c  a t tack .  The r e s u l t s  of t h i s  study suggest t h a t  r ing-opening 
i s  poss ib le  fo r  a l l  t he  repor ted  s t ruc tu res .  However, t h i s  i s  no t  s u f f i c i e n t  
per f o r  anti tumour a c t i v i t y .  Whereas mitozolanide ( I )  and i t s  3-methyl 
analogue (11) d isp lay  po ten t  a c t i v i t y  aga ins t  a broad spectrum of mouse tumours - i n  v i v o  (e.g. L1210 and P388 leukaemias, TLX5 lymphoma, 816 melanana, M5076 
s a r c x  the  3-(2-methoxyethyl )-analogue (111) i s  i n a c t i v e  aga ins t  t h e  L1210 and 
TLX5 tumours. The 3-(2-chl oroethyl  ) -der iva t ives  w i t h  sulphonamide ( I V  and V )  
and sulphone subs t i tuents  (V I )  a t  C(8) a r e  equ i -ac t i ve  w i t h  mitozolomide i n  
L1210 and TLX5 tes ts .  
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