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Hycanthone, a d r u g  used i n  t h e  t r e a t n e n t  of s c h i s t o s o m i a s i s  ( b i l h a r z i a )  i s  
mutagen ic ,  c a r c i n o g e n i c  and t e r a t o g e n i c  ( f o r  a r e v i e w ,  see Hartman 8 H u l b e r t ,  
1975) .  Presumably t h e  m o l e c u l a r  o r i g i n  o f  such u n d e s i r e d  g e n e t o t o x i c  effects  
i n v o l v e s  i n t e r a c t i o n  of t h e  d r u g  w i t h  DNA.  To unde r s t and  t h i s  i n t e r a c t i o n ,  and 
t o  f u r t h e r  our drug-des ign  s t u d i e s  aimed a t  f i n d i n g  safer a n t i s c h i s t o s o m a i  corn- 
pounds ( H u l b e r t ,  Bueding 8 Hartman, 19741,  w e  are examining t h e  non-covalent  
r e v e r s i b l e  b i n d i n g  o f  hycanthone and i t s  congene r s  t o  DNA.  

We r e p o r t  h e r e  t h a t  l u c a n t h o n e  ( I ) ,  hycanthone (11) an? t h e  benzo th iopyrano-  
i n d a z o l e  ana logues  I A - B ( I I I )  and IA-4(IV) b i n d  w i t h  ve ry  h igh  a f f i n i t y  t o d o u b l e -  
s t r a n d e d  DNA.  
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11: R=CE20H 

A d d i t i o n  of low d r u g  c o n c e n t r a t i o n s  t o  DNA s t a b i l i s e s  t h e  DNA a g a i n s t  h e a t  
d e n a t u r a t i o n .  The i n c r e a s e  i n  DNA m e l t i n g  t e m p e r a t u r e  measured a t  a number of 
d r u g  c o n c e n t r a t i o n s  allows t h e  d i s s o c i a t i o n  c o n s t a n t  (K of t h e  drug-DNAcomplex 
t o  be  de t e rmined .  D i f f e r e n t  b u t  complimentary expe r imen t s ,  i n  which changes i n  
t h e  U . V .  spec t rum o f  t h e  d r u g  a re  measured as DNA is added s t e p w i s e ,  a l so  g i v e  
v a l u e s  o f  K d .  
ments ,  c a r r i e d  o u t  i n  MOPS b u f f e r  ( l O m M 1  c o n t a i n i n g  NaCl(l00mM) a t  pH 7 . 2  and 
20': I n '  i s  t h e  number o f  moles d r u g  bound p e r  mole n u c l e o t i d e  ( c a l f  thymus DNA). 

Compound Kd (Molar)  n 

d 

The t a b l e  shows v a l u e s  from t h e s e  l a t t e r  s p e c t r o s c o p i c  e x p e r i -  

I 4 . 8  x 0.14 

I1 1 . 8  x 0 .09 

I11 1 . 6  x 0 . 4 5  

I V  8 . 1  x 0 .15 

No b i n d i n g  is  s e e n  when d e n a t u r e d  DNA i s  used ( a t  95'1, and t h i s  i n d i c a t e s  t h a t  
b i n d i n g  is by i n t e r c a l a t i o n .  S imple  monocycl ic  compounds o f  t h e  m i r i s a n  ser ies  
show o n l y  ve ry  weak a f f i n i t y  f o r  DNA.  

When t a k e n  w i t h  t h e  o b s e r v a t i o n  t h a t  hycanthone i s  a n  a l k y l a t i n g  a g e n t  (Miller E 
H u l b e r t ,  1976) ,  t h e s e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  s u g g e s t i o n  t h a t  c h e m i c a l  
c a r c i n o g e n s  have t h e  chemica l  c h a r a c t e r i s t i c s  e x p e c t e d  of compounds a c t i n g  as 
a f f i n i t y  l a b e l s  for  DNA ( H u l b e r t ,  1 9 7 5 ) .  
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