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CHAPTER I  

I n t r o d u c t i o n

7 /

The p r e s e n t  s t a t e  o f  t h e  a r t  o f  a n t i v i r a l  c h e m o th e r a p y  i s  
s i m i l a r  i n  many ways t o  t h a t  o f  a n t i b a c t e r i a l  c h e m o th e ra p y  i n  t h e  
l a t e  1 9 5 0 s .  W i th  o n ly  one o r  two d r u g s  i n  c u r r e n t  u s e  and a g r e a t  
d e a l  o f  r e s e a r c h  b e i n g  done  t o  f i n d  more e f f e c t i v e  a g e n t s .  I n  
f a c t ,  a n t i v i r a l  c h e m o th e ra p y  has  now been  i n  e x i s t e n c e  f o r  more 
t h a n  a  d e c a d e ,  y e t  one c o u l d  s a y  t h a t  w h e r e a s  t h e  p ro b le m  o f  t h e  
t r e a t m e n t  o f  b a c t e r i a l  i n f e c t i o n  h as  b ee n  v i r t u a l l y  s o l v e d ,  t h e  
s p e c i f i c  t r e a t m e n t  o f  v i r u s  d i s e a s e s  i s  s t i l l  e m b r y o n i c ,

A v i r u s  i s  so much s i m p l e r  i n  i t s  c o n s t i t u t i o n  t h a n  a 
b a c t e r i u m  t h a t  many o f  t h e  p o i n t s  o f  a t t a c k  on t h e  l a t t e r  a r c  j u s t  
n o t  p o s s i b l e  w i t h  t h e  f o r m e r .  A v i r u s  l a c k s  a  muramic  a c i d  t y p e  
c e l l  w a l l  and t h e  enzymes a s s o c i a t e d  w i t h  s u c h  a s t r u c t u r e ,  and 
c o n s i s t s  o n l y  o f  a s i n g l e  n u c l e i c  a c i d  m o l e c u l e  c i t h e r  r i b o n u c l e i c  
(RNA. ) c r  d e o x y r i b o n u c l e i c  (Dl'TA.), p r o t e c t e d  f rom  e x t e r n a l  a t t a c k  
by a p r e t o i n  c o a t .

I n  o r d e r  t o  c o v e r  a l l  t h e  p o s s i b i l i t i e s  o f  i n f l u e n z i n g  
v i r u s  i n f e c t i o n s  o r  t h e i r  s e q u e l a e ,  the- t e rm  " a n t i v i r a l  a g e n t "  has  
b e e n  c o m p r e h e n s i v e l y  d e f i n e d  a s , " a  s u b s t a n c e  o t h e r  t h a n  a  v i r u s ,  
a  v i r u s  c o n t a i n i n g ,  a  v a c c i n e  o r  a  s p e c i f i c  a n t i b o d y ,  w h ich  can 
p r o d u c e  e i t h e r  a p r o t e c t i v e  o r  t h e r a p e u t i c  e f f e c t  t o  t h e  c l e a r ,  
d e t e c t a b l e  a d v a n t a g e  o f  t h e  v i r u s  i n f e c t e d  h o s t .
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Any m a t e r i a l  t h a t  can  s i g n i f i c a n t l y  en h a n c e  a n t i b o d y  f o r m a t i o n ,
impr ove an  t  i b  ody ac t i v i t y , im prove  non - s p e c i f i c  r e s i s t a n c e . s p eed
c o n v a l e s c e n c e  or d ep r e s s  รymtoms would a l s o  be  c o n s i d e r e d  ar1

a n t i v i r a l  a g e n t . de ะ] p i t s  t he f a c t  t h a t s u c h  an a g e n t  l ias no d i r e c
a c t i o n  on t h e  i n v a s i o n ,  s y n t h e s i s  o r  m i g r a t i o n  o f  t h e  v i r u s ,  ( l )  
H o s t  w o r k e r s  i n  t h e  f i e l d  would  r e s t r i c t  t h e m s e l v e s  t o  t h e  f i r s t  
s e n t e n c e  o f  t h i s  d e f i n i t i o n ,  b u t  t h e y  would  n o t  deny  t h a t  t h e  
d r u g s  w h ic h  would e n h a n c e  any  o f  t h e  f i v e  f a c t o r s  i n  t h e  s e c o n d  
s e n t e n c e  may be  v e r y  u s e f u l  i n  t h e  t h e r a p y  o f  v i r u s  d i s e a s e s .

T h e r e  have  b ee n  s e v e r a l  g e n e r a l  r e v i e w s  o f  a n t i v i r a l  
c h e m o t h e r a p y ( 1 -  2 2 ) .  More s p e c i a l i z e d  r e v i e w s  have  a l s o  
a p p e a r e d  on c o n t r o l l i n g  v i r a l  i n f e c t i o n s  by means o f  v a c c i n e s  
( 23 ) and i n t e r f e r o n  (24  -  30) ; t h e  mechanism o f  v i r a l  m u l t i p ­
l i c a t i o n  and inode o f  a c t i o n  o f  a n t i v i r a l  a g e n t s  (3 1 )5  t h e  
p h a rm a c o lo g y  o f  v i r u s e s  e s p e c i a l l y  on s i t e s  o f  i n h i b i t i o n  by 
a n t i v i r a l  a g e n t s  ( 3 2 ) ,  t h e  p r e v e n t i o n  and  t r e a t m e n t  o f  i n f l u e n z a  
( 3 3 ) ,  and t h e  e v a l u a t i o n  o f  a n t i v i r a l  d r u g s  i n  v o l u n t e e r s ( 34) • 
A n t i v i r a l  s u b s t a n c e s  o f  b o t h  m i c r o b i a l  and  s y n t h e t i c  o r i g i n  have  
been  r e v i e w e d  by Thompson (5 )  and  Swallow ( 3 5 )-  Two c o n f e r e n c e s  
w ere  h e l d e d  by t h e  New York Academy o f  S c i e n c e s  i n  D e c e m b er ,1964
(3 6 )  and J u n e ,  1969 ( 3 7 ) .

R h o d a n in e  ( 2 -T 'h io -4 - T h i a s o l i d i n o n e )  h a s  shown some 
a n t i v i r a l  p r o p e r t i e s .  E g g e r s  and  h i s  c o - w o r k e r s  hav e  fo u n d  t h a t  
r h o d a n i n e  i n h i b i t  t h e  m u l t i p l i c a t i o n  o f  ECHO 12 v i r u s , one of
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th e  e n t e r i c  RITA v ir u s e s ,  w hich  has been  found to  p re v en t v i r a l  
p r o te in  c o a t s y n t h e s is  ( 3 8 ) .  A ls o ,  in  v a r io u s  o th e r  v ir u s e s ,  
h y d r o ly s is  p ro d u c ts  o f  rhcd an ir.e  d e r i v a t i v e s ,  C xi-m erca p toa cry lic  
a c id s  and t h e ir  d i s u l f i d e s ,  a,ct a s  i n h ib i t o r s  o f  n eu ra m in id a ses  
(3 9 )  enzym es w hich  are  in v o lv e d  w ith  th e  e n tr y  and r e l e a s e  o f  
v ir u s  p a r t i c l e s  in  th e  h o s t  c e l l s  ( 4 0 ) .  R hodanine and i t s  
d e r i v a t i v e s  a l s o  have th e  a b i l i t y  to  form a com plex w ith  ir o n  and 
o th e r  m e ta ls  ( 4 1 ) .  T his e n a b le s  th e rh od a n in e  to  i n h i b i t  th e  
r ib o n u c le o s id e  d ip h o sp h a te  r e d u c ta s e  enzyme sy stem , w hich  r e q u ir e s  
ir o n  as a c o f a c t o r ,  and th ereb y  i n h i b i t  th e s y n t h e s i s  o f  DNA(4 2 ) « 
Such i n h ib i t i o n  a p p a r e n t ly  s e r v e s  as th e  b a s i s  o f  a n t i v i r a l  a c t i ­
v i t i e s  .

Ir_ a d d i t i o n ,  R h o d an in e  and i t s  d e r i v a t i v e s  h av e  a l s o  
e x h i b i t e d  a n t i b a c t e r i a l  (4 3 )9  a n t i t u b e r c u l a r  (4 4 )»  a n t i m a l a r i a l  
(45.) » a n t i f u n g a l  (46 )5  i n s e c t i c i d a l  and  p e s t i c i d a l  ( 4 7 )»  and  a n t i -  
p a r a s i t i c  a c t i v i t i e s  ( 4 8 ) .  N i t r o d a n ,  3 - n ie t h y l - 5 - p - n i t r o p h e n y l a z o -  
rh o d a n in e  h as  b een  u se d  a s  an a n t h e l m i n t i c  a g e n t  (4 9 )*

T h ou sands o f  com pounds, i n c l u d i n g  n o n - g ly c o s y la te d  
rh o d a n in e  d e r i v a t i v e s ,  h av e  b ee n  e v a lu a te d  f o r  a n t i v i r a l  a c t i v i t y  
(5 0 )»  find i t  h a s  b een  fo u n d  t h a t  a l l  s u b s ta n c e s  w h ich  a r e  a c t i v e  
a g a a n s t  v i r u s e s  in  c e l l  c u l t u r e  a r e  t o x ic  to  th e  c e l l ,  i f  th e  
c o n c e n t r a t i o n  i s  s u f f i c i e n t l y  h ig h .  H ow ever, Foye and h i s  c o w o rk e r 
( 5 1 , 5 2 )  hav e  shown t h a t  th e  g lu c o s e  m o ie ty  d e c r e a s e s  th e  t o x i c i t y  
o f  some a n t i t u b e r c u l a r  a g e n t s .  S in c e  th e  b a s i c  a n t i v i r a l  a c t i o n
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o f rh o d a n in e  may a c t  a s  an  a n a lo g u e  o f  a  p u r in e  b a s e  i n  n u c l e i c  
s y n t h e s i s ,  and  th u s  g lu o o s y l a t e d  d e r i v a t i v e  may be m ore e f f e c t i v e  
i n h i b i t o r s .

The f i r s t  few  g ly c o s y l a te d  rh o d a n in e s  w ere  made by B ognar 
and  W ie n ia w sk i ( 53) ร who p r e p a r e d  th e  N - t e t r a a c e t y l - g l u c o s y l  
d e r i v a t i v e s  o f  th e  5 - i s o p r o p y l i d e n e , 5 - h e n z y l id e n e  and  5- 0U ) is y l i -  
d en e  r h o d a n in e s .  A lth o u g h  th e y  w ere u n a b le  to  rem ove th e  a c e t y l  
g ro u p  w i th o u t  d e c o m p o s i t io n ,  th e y  w ere  a b le  to  show t h a t  th e  s u g a r  
m o ie ty  was a t t a c h e d  to  th e  n i t r o g e n  atom  o f th e  r h o d a n in e .  N e v e r­
t h e l e s s ,  Foye and T o v iv ic h  ( 54) h av e  made a  s e r i e s  o f N - ( 2 ,3 ,4 » 6 -  
t e t r a - O - a c e ty l - B - D - g l u c o p y r a n o s y l ) - 5 - a r a l k y l i d e n e  r h o d a n in e s  and  
th e  a c e t y l  g ro u p s  w ere rem oved to  g iv e  N -p - D - g lu c o p y ra n o s y l -5 -  
a r a l k y l i d e n e  r h o d a n in e s ,  w i th o u t  c le a v a g e  o f  th e  rh o d a n in e  r i n g ,  
by means o f  a c id  h y d r o l y s i s .  A lk a l in e  h y d r o ly s i s  w i th  ammonia 
i n  m e th a n o l r e s u l te d ,  i n  c le a v a g e  to  N- g lu c o s y 1 t h i o u r e a , p r o v id in g  
f u r t h e r  e v id e n c e  f o r  K - g ly c o s id e  f o r m a t io n .  They a l s o  r e p o r t e d  
t h a t  N - p - D - g 'lu c o p y r a n c s y l - 5 - ( 4 - n i t r o b o n z y l id e n e )  rh o d a n in e  showed 
a n t i v i r a l  a c t i v i t y  by i n h i b i t i n g  v i r a l  PITA s y n t h e s i s .

The p r e s e n t  w ork r e p o r t s  an  a t t e m p t  to  s y n t h e s i z e  some 
I T - p - D -g lu c o p y ra n o s y l -5 -a ry lm e th y le n e  r h o d a n in e s  a s  p o t e n t i a l  
a n t i v i r a l  a g e n t s .  The schem e o f  s y n t h e s i s  c an  be d raw n a s  f o l lo w s
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1 . P r e p a r a t i o n  o f 5 -a ry lm o th y lo n e  rh o d a n in et i o n  of 5-'
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2. P r e p a r a t i o n  o f  A c e to b ro m o g lu co se

. P r e p a r t io n .  o f  N-(, 2 5 ;>, /  ,6 - to tm - 0 - a c e ty l - J 3 .- D - g lu c o p y r a n o s y l - ) .
[) -  a r y l  m e t  h y 1 en e r  h od an in s
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4 . P r e p a r a t i o n  o f  N - g l u e  o p y r a n o s y l - 5- a r y  line th y  1 one rh o d a n im
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