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R hod
t h i ü  and  ?โ.

I t s
4 -d e  to  t h i n ’ร' 
r h o d a n ic  o r

T h e :

o f rh o d a n im  
have  a  none; 
t i o n  o f c o r  
s i s  c f  5 -P h  
o f  a s  c y c l i  
p ro p o se d  fo:

t h i a z o l i d i '  โ 
'

CHAPTER I I

H is to ry

a r .in e  โ i j  i s  a  d e r i v a t i v e  o f 
c a rb o n y l  g ro u p  in  th e  2 and 4

t h i a z o l i d i n e ,  w ith  a  
p o s i t i o n s  r e s p e c t i v e l y

HIT’3 4 r
! J ]2c Gin L J

x" c -

me i s  2 - l h i o - 4 - t h ia
i t  i s M 0 0 0 m o n l

r h o d a n i n i c  a c i d ( 5 5 ) .

re  i s  c o n s id e r :  h ie  c o n fu s io n  c o n c e rn in g  th e  s t r u c t u r  
โ:: in  th e  e a r ly  l i t e r a t u r e .  I t  was f i r s t  th o u g h t  to  
y -c lic  fo rm u la ,  da-CHo-C0-SCî'( 5 6 ) .  H ow ever, r e c o g n i -  
วa p t o a c e t i c  a c id  a s  a  p r im a ry  p r o d u c t  o f th e  h y d ro ly  
ony 1 - 2 - p h e n y l im in o - 4 - T h i a z o l i l l in o n e  l e d  to  th e  c h o ic  
ว f o r m u l e r 5 and  hy a n a lo g y  a  c y c l i c  fo rm u la  j l l  3เ พโ - .  

L rh o d a n in e  in  1879 (57) 5 8 ) •

a r y iu g  tr .o  s u b s t i t u e n t s  i n  th e  2 p o s i t i o n  c f  4 -  
ne com pounds, a num ber o f  r e l a t e d  com pounds can  be

ท ]  .o b ta in e d
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0
HN--------c

00

A X = 0
B X = ร
c X = NR
D X NN:

Formula,  I I  A -  w here  X i s  oxygon -  i s  2 , 4 - T h i a z o l i d i n e d i o n e , w hich  
i s  f r e q u e n t l y  c a l l e d  " S e n f o l e s s i g s a u r e "  i n  t h e  e a r l y  German 
l i t e r a t u r e .  Formulae: I I  B -  where X i s  s u l f u r  -  i s  r h o d a n i n e .  
F o rm u la  I I  G -  w here  X i s  im ino  -  i s  p s e u d o t h i o h y d a n t c i n ,  and 
F o rm u la  I I  D -  w here  X i s  h y d r a z i n e  -  i s  t h e  4 -  Oxo -  2 -  T h i a z o -  
1 i r . - 2 - y l h y d r a z o n e s  o f  t h e  a l d e h y d e  o r  k e t o n e .  The p r e s e n c e  o f  a  
t h i a z c l e  r i n g  i n  a t a u t o m e r i c  forr.1 ! I l l  ; o f  2 , 4 - t h i a z o l i d i n e d i o n e  
i n  r h o d a n i n e  and  i n . p s e u d o t h i o h y d a n t c i n  i n d i c a t e d  a  c l o s e  
r e l a t i o n s h i p  i n  s t r u c t u r e  among t h e  t h r e e  s u b s t a n c e s ,  ( 5y ) .

..................... 1p  „  ^ 0H

CH,X' HX
CK

โ11J M

R h o d an in e  and i t s  d e r i v a t i v e s  can  be s y n th e s iz e d  by th e  
c y c l i z a t i o n  o f  a c y c l i c  com pounds o r  by i n t e r c o n v e r s i o n s  among 
a p p r o p r i a t e l y  s u b s t i t u t e d  t h i a z o l i d i n e  d e r i v a t i v e s .  I n  th e  c y c l i
z a t i o n  r e a c t i o n ,  th e  a c y c l i c  i n t c r m e d ia te ( w h ic h  i s  n o t  u s u a l l y
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i s o l a t e d )  i s  c i t h e r  t h e  s a l t  o r  t h e  e s t e r  o f  an  a p p r o p r i a t e l y  
s u b s t i t u t e d  a l k a n o i c  a c i d .  I n  g e n e r a l ,  sodium c h l o r o a c e t a t e ,  as  
ต 'ท # ( - h a l o a l k a n o i c  a c i d ,  r e a c t s  w i t h  ammonium d i t h i c c a r h a m a t e  to
g i v e  an a c y c l i c  i n t e r m e d i a t e  -  t h i o c a r b a m y l  t h i o g l y c c l i c  a c i d  o r
ช -  c a r  b O X y I] 1 e t  hy 1 d i t h  i  O c a r  ช r m a, t  e T h is  i n t e r m e d i a t e  can  be
made t o  c y c l i z e  a f t e r  t h e  a d d i t i o n  o f  a  s t r o n g  a c i d ,  s u c h  as h y d r o ­
c h l o r i c  a c i d ,  s u l f u r i c  a c i d  o r  a c e t i c  a c i d ,  a f t e r  w h ic h  t h e  s o l u t i o n  
m u s t  be k e p t  f o r  12 -  24 h o u r s  a t  room t e m p e r a t u r e  b e f o r e  the  r h o -  
d a n i n e  i s  p r o d u c e d .  The r e a c t i o n s  can  he shown as  f o l l o w s  ร

p p
NaOC-CHg-Cl + NH? -C-S-NH^ N aO ^  ^

H2N + NH Cl
■ ร - ^  2

โ i t )

T h i o c a r b a m y l t h i o g l y c o l i c  a c i d  o r  
s  -  c a r  b o xy ท] e t  hy 1 d i t  h i  O c a r  b a m a 10

พ HCl
/ 0H ,N--------C HN— — c

„ i  CH c CH0HS" ร ^ '  \ ร-' ' '  1

J u l i a n  and S t u r g i s  (6o )  have  r e p o r t e d  a  v a l u a b l e  m o d i f i c a t i o n  i n  
c o n n e c t i o n  w i t h  im provem en t  on t h i s  p r o c e d u r e .  U s in g  d i e t h y l  
c h l o r o m a l c n a t e  ; V i โ - .ร t h e  'X -  h a l o a l k a n o i c  a c i d  e s t e r ,  t h e  f i n a l
p r o d u c t  w i l l  depend  on t h e  t e m p e r a t u r e  o f  t h e  r e a c t i o n . At room
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t e m p e r a t u r e  o r  b e lo w ,  5 - c a r b e t h o x y  r l i o d a n i n e  j^VI J  i s  o b t a i n e d ,  
w h i l e  r e f l u x i n g  t h e  r e a c t i o n  m i x t u r e  c a u s e s  s a p o n i f i c a t i c n  and 
d e c a r b o x y l a t i o n ,  y i e l d i n g  r h o d a n i n e  ( 6 1 , 6 2 ) .

20 -25  . HN- VI

V 7

ร!!
c

/ C - 0 C2H5
nh4 + Cl -  ch

c - oc2h 5
' CH- ? “0C2H5

0 -8 0
0

f v )

I n  a d d i t i o n ,  t h e  c y c l i z a t i o n  o f  S - c a r b o x y m e t h y l  d i t h i c c a r -  
b a n a t e  t o  r h o d a n i n e  was fo u n d  t o  be a m o n o m o le cu la r  r e a c t i o n  and 
had  a v e l o c i t y  c o n s t a n t  o f  c = 0 .1 9  X 10 ^ w i t h  t h e  t im e  b e i n g  
m e a s u re d  i n  m i n u t e s  (63 )

F r u i t l e s s  e f f o r t s  have  b ee n  made to  b r i n g  a b o u t  r i n g  
c l o s u r e  b e tw e e n  t h e  n i t r o g e n  atom and t h e  c a r b o n  ''-tom i n  t h e  2 
p o s i t i o n .  N e i t h e r  t h e  2 - x a n t h a t e  [ " v u  AJ n o r  t h e  2 - t r i t h i o c a r ­
b o n a t e  f v n  B ] o f  a c e t a n i l i d e  can be c y c l i z e d  a s  r. r e s u l t  o f  
l o s i n g  e t h a n o l  o r  e t h a n e t h i o l  !

0 ร
c 6E -NH-C-CHg-S-C-X A ร X = o c 0H_ 2 5

B ร z  = SC2H5
c ร X = ÏÏH 2
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A lso  t h e  c y c l i z a t i o n  
d i t h i c c a r h  am a te  ! V11 
s u l f u r i c  a c i d  y i e l d e d  
r h o d a n i n e  and ammonia

o f  t h e  am ides  o f  s - ca rbo x ym eth y l'ร.c by h e a t i n g  t h e  compound w i t h  d i l u t e  /
r h o d a n i n e  and a n i l i n e  r a t h e r  t h a n  3 - p h e n y l
( 6 4 ) .

A d e r i v a t i v e  o f  r h o d a n i n e  can  a l s o  
m e r c a t t o a i l c a n o i c  a c i d  w i t h  i s o t h i o c y a n a t e ,

be p r o d u c e d  u s i n g  rj..-
V I I I ( 6 4 , 6 5 )  Î

c 6!! NCS + HSCHgCOOH 

f V II I  ร
9 C6K5"f■ c ^

I n  a v a r i a t i o n  o f  t h i s  m e thod ,  t h e  ' i s o t h i o c y a n a t e  i s  h e a t e d  w i t h  
an  a c e t i c  a c i d  s o l u t i o n  o f  m e t h y l t h i o c y a n o a c e t a t e  ^ IX J i n  t h e  
p r e s e n c e  o f  a  c a t a l y t i c  amount o f  l e a d  a c e t a t e ,  u n t i l  t h e  
e v o l u t i o n  o f  c a r b o n  d i o x i d e  f rom  t h e  d e c o m p o s i t i o n  o f  c y a n i c  a c i d  
i s  c o m p l e t e ,  g i v i n g  3 - s u b s t i i u t e d  r h o d a n i n e  j” X j ( 6 6 ),

CENTOS + NCSCHgCOOCH cv ? + HCNO
[ix] ■C^s ^CK2

C e r t a i n  3- s u b s t i t u t e d  r h o d a n i n e s  have  a l s o  been  p r e p a r e d  
u s i n g  t h e  r e a c t i o n  o f  d i (  a : \ - c a r b o x y l a l k y l )  t r i t h i o c a r b o n a t e s  ^ Xlj
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w i t h  p r i m a r y  am ines  ( 6 7 ) .  In  t h i s  c a s e ,  t h e  p r i m a r y  a m in e s
a t t a c k  t h e  c a r b o n  atom o f  t h e  t h i o n o  g r o u p  o f  d i - c a r b o x y m e t h y l -  
t r i t h i o c a r ' b o n a t e , and e l i m i n a t e  t h e  a n i o n  o f  m e r c a p t o a c e t i c  
a c i a .  The c y c l i z a  t i o n  o f  t h e  ธ - oarboxyme t h y 1 d i t h i o c a r b a m a t e  
t h e n  p r o d u c e s  t h e  d e s i r e d  p r o d u c t  5

ธC(SCH2C00E ) 0

fXI]
-3*

HO 0 
-  NH G *

I -------- >
ร O O

I n  a d d i t i o n ,  s e v e r a l  m e thods  a r e  a v a i l a b l e  f o r  t h e  
c o n v e r s i o n  o f  2 - s u b s t i t u t e d  4 - t h i a z o l i d i n o n e s  i n t o  compounds 
w i t h  o t h e r  s u b s t i t u t e d  g ro u p s  a t  t h e  2 - p o s i t i o n .  Thus 
c o r r e s p o n d i n g  r h o d a n i n e  was c o n v e r t e d  f rom  2 - i m i n o - 4 - t h i a z o l i -  
d i n o n e  when h e a t e d  f o r  6 h o u r s  a t  180°c w i t h  c a r b o n  d i s u l f i d e  
(63).

R h o d a n in e  has  a s o l u b i l i t y  o f  2 .2 5  gram p e r  l i t r e  a t  
25°c ( 6 3 ) .  The 3“UUs u b s t i t u t e d  r h o d a n i n e s  a r e  u s u a l l y  s o l i d ,  
b u t  t h e  a t t a c h m e n t  o f  an  a l k y l  g roup  t o  t h e  n i t r o g e n  a tom l o w e r s  
t h e  m e l t i n g  p o i n t .  P o lym orph i sm  o c c u r s  w i t h  3 - a m i n o r h o d a n i n e  
(6 9 )  • Cry;, t - ' l l o g r a p h i c  a n t a ,  d e n s i t y  and  i n d i c e s  o f  r e f r a c t i o n  
have  been r e p o r t e d  ( 7 0 ) .  The d i p o l e  moment o f  r h o d a n i n e  has  
be  f e l l  g i v e n  a s  2 .2 0  L p 71 ) y and  o f  3 - e t h y l  r h o d a n i n e  a s  1 . 7 5  D
( 7 2 ) .
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R h o d a n in e  i s  a  weak a c i d ,  t h e  i o n i z a t i o n  c o n s t a n t  b e i n g  
1 .6 9  X 10 0 a t  2 0°G ( 7 3 ) -  I n  a d d i t i o n ,  5 Î 5 - d i s u b s t i t u t e d
r h o d n n i n e s  show l i t t l e  d i f f e r e n c e  i n  t h e i r  v a l u e s  f o r  i o n i z a t i o n  
c o n s t a n t s  f rom  t h e  u n s u b s t i t u t e d  compounds.  The a c i d i t y  i s  
a t t r i b u t e d  t o  t h e  h y d ro g e n  atOil a t t a c h e d  t o  n i t r o g e n  (74 )*

S i n c e  r h o d a n i n e  has  an  a c t i v e  m e t h y l e n e  g r o u p  a t  5 
p o s i t i o n ,  i t  can  u n d e rg o  a id e d  c o n d e n s a t i o n  w i t h  t h e  c a r b o n y l  
g ro up  o f  an  a l d e h y d e  o r  k e to .n o , f o l l o w e d  p o s s i b l y  by l o s s  of  
w a t e r .  The p r o d u c t  i XII  ! o f  t h e  r e a c t i o n  c o n t a i n s  an  B -  
u n s a t u r a t e d  c a r b o n y l  g r o u p .

R ; -  G -  R ^ ---------=> R -  N *-------- ( f
_ c  c = c -  R + H20

H
T h is  r e a c t i o n  was f i r s t  o b s e r v e d  w i t h  r h o d a n i n e  and 

b e n z a l d e h y d e  o r  a c e t a l d e h y d e ,  u s i n g  s u l f u r i c  a c i d  a s  t h e  c o n d e n ­
s i n g  a g e n t  ( 7 3 ) • L a t e r ' ,  sodium h y d r o x i d e  i n  e t h a n o l i c  s o l u t i o n  
( 7 6 ) ,  sod ium e t h o x i d e  i n  e t h a n o l i c  s o l u t i o n  (7 7 )}  a n h y d r o u s  s o d i u  
a c e t a t e  i n  a c e t i c  a c i d  ( 6 0 ) ,  a n h y d r o u s  sodium a c e t a t e ,  a c e t i c  
a n h y d r i d e ,  and a c e t i c  a c i d  ( 7 0 ) ร ammonia and ammonium c h l o r i d e  i n  
e t h a n o l i c  s o l u t i o n  ( 7 9 } 8 0 > 0 1 ) i ammonium h y d r o x i d e  i n  e t h a n o l i c  
s o l u t i o n  ( 8 2 ) ,  d i e t h a n o l a m i n e  ( 8 3 )  and p i p e r i d i n e  ( 645 85 )

R - N -----



w ere u se d  a s  c o n d e n s in g  a g e n t s .

W i th  s u l f u r i c  a c i d  a s  t h e  c o n d e n s i n g  a g e n t ,  t h e  a l d e h y d e  
d i a c e t a t e  can  be  u s e d  i n s t e a d  o f  t h e  a l d e h y d e  ( 8 0 ) .  I n  a d d i t i o n

can  con d en se  w i t h  r h o d a n i n e ,  u s i n g  
a c e t i c  a n h y d r i d e  a s  t h e  c o n d e n s i n g  a g e n t ,  y i e l d i n g  5 - a l k o x y m e t h y  
l i n e  r h o d a n i n e  |^xivj(8c),

i l k o x y - o r t h o f o r n â t e s  f XI11

HN

8 CHr

,0

+ HC
( ch3co) 2o HN---------c พ>.0

M
5 ^  C \ q ^ - C  CHOR

H
Most a r o m a t i c  and h e t e r o c y c l i c  a l d e h y d e s  c o n d e n s e  w i t h  

r h o d a n i n e  r a d  p ro d u c e  a good y i e l d  ( 8 7 , 8 8 , 8 9 ) .  A l i p h a t i c  
a l d e h y d e s  c o n d e n s e  w i t h  r h o d a n i n e  a f t e r  b e i n g  r e f l u x e d  f o r  
s e v e r a l  h o u r s  i n  a c e t i c  a c i d  s o l u t i o n ( 64) , o r  by u s i n g  e i t h e r  
sod ium a c e t a t e  i n  a c e t i c  a c i d  o r  ammonium c h l o r i d e  and ammonia 
i n  e t h a n o l i c  s o l u t i o n ( 9 0 ) .  ^ - s u b s t i t u t e d  r h o d a n i n e s  i n  a n h y d r o u s  
sodium a c e t a t e  and a c e t i c  a n h y d r i d e  g i v e  t h e  d e s i r e d  p r o d u c t  b u t  
i t  i s  som e t im es  n e c e s s a r y  t o  h e a t  t h e  r e a g e n t s  i n  an  a u t o c l a v e
( 9 1 ) .

I f  t h e  a l d e h y d e  e x i s t s  p r e d o m i n a n t l y  i n  t h e  e n o l  fo rm ,  
i t s  sodium d e r i v a t i v e  j XVJ r e a c t s  w i t h  r h o d a n i n e  i n  p y r i d i n e  
s o l u t i o n  and  p r o d u c e s  t h e  t a u t o m e r  c f  t h e  a l d o l  -  c o n d e n s a t i o n  
p r o d u c t  ( 9 2 ) .
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A l k a l i n e  h y d r o l y s i s  of  5- n r y l i d o n e  r h o d a n i n e ,  t h e  c o n d en ­
s a t i o n  p r o d u c t  o f  r h o d a n i n e  and a l d e h y d e ,  g i v e  t h e  c o r r e s p o n d i n g  
j E - s u b s t i t n t s d - o C - r n o r c o o t o n c r y l i c  a c i d  w hich  can e x i s t  i n  two
t a u t o m e r i c  f o r m s ( 7 6 , 9 8 )

ร ^ 0- 3 - °  = CH' C6H5

Ba(OH),
a c i d

CgE -CH = C-COOH

Cr H -CB -C-C00E

C hem ica l  r e a c t i o n s  have  b ee n  u s e d  t o  p r o v e  t h e  e x i s t e n c e  
o f  t h e  two t a u t o m e r  fo rm s  ( 98) .  I n  a d d i t i o n ,  u l t r a v i o l e t  s p e c t r a  
show t h a t  t h e  e n e - t h i o l  s t r u c t u r e  i s  t h e  p r e d o m i n a n t  fo rm ( 99) .

R h o d an in e  and i t s  d e r i v a t i v e s  have  been  u s e d  f o r  v a r i o u s  
p u r p o s e s .  I n  q u a n t i t a t i v e  a n a l y s i s  t he y  have  been  u s e d  cas 
a n a l y t i c a l  r e a g e n t s ( 1 0 0 ,1 0 1 )  on a c c o u n t  o f  t h e i r  a b i l i t y  to  fo rm 
complex  w i t h  heavy  m e t a l s  s u c h  as s i l v e r ,  g o l d ,  c o p p e r ,  m ercu ry  
and p a l l  ad ii'.m.

The r e a c t i o n  w i t h  heavy  m e t a l s  h a s  b e e n  f o u n d  t o  r e s u l t  
i n  t h e  f o r m a t i o n  o f  a  complex  r a t h e r  t h a n  ร. s i m p l e  s a l t  f o r m a t i o n  
( 1 0 2 ) .  In. a d d i t i o n ,  r h o d a n i n e  d e r i v a t i v e s  w i t h  a l k y l  o r  a r y l  
g r o u p s  a t t a c h e d  t o  t h e  n i t r o g e n  do n o t  b i n d  s i l v e r  i o n s  a s  does  
r h o d a n i n e  i t s e l f  ( 1 0 3 ) ,  and i t  i s  t h o u g h t  t h a t  t h e  im ido  h yd ro g e n  
i s  t h e  one w hich  c a u s e s  t h i s  r e a c t i o n .  However,  s t u d i e s  on t h e  
c o m p l e x a t i o n  o f  r h o d a n i n e  and v a r i o u s  m e t a l s , w i t h  t h e  a s s i s t a n c e

000679
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o f  IR and NI®, i n d i c a t e d  t h a t  t h e  c o o r d i n a t i o n  t a k e s  xjla.ce v i a  t h e  
t h i o c a r b o n y l  g r o u p  o f  t h e  l i g a n d ,  and t h e  IR s p e c t r u m  o f  Cu ( 3 -  
a l l y l r h o c a n i n e )  Cl complex  s u g g e s t s  t h a t  t h e  c o p p e r  v a s  bonded  
t h r o u g h  t h e  t h i o c a r b o n y l  g ro u p  and t h e  o l e f i n i c  d o u b l e  bond  o f
t h e  l ig a nd .  (415 104)

A s p e c t r o p h o t o m e t r i c  p r o c e d u r e  u s i n g  5 “ ( p - d i m e t h y l a m i n o -  
b e n z y l i d e n e )  r h o d a n i n e  i s  a v a i l a b l e  f o r  t h e  q u a n t i t a t i v e  
d e t e r m i n a t i o n  o f  s i l v e r  i n  a  2 5 - m i .  sam ple  c o n t a i n i n g  2x10 ^ to  
2x 10 ^ m o le s  o f  s i l v e r  (10 5 )»  A s c o r b i c  a c i d  c a n  a l s o  be  d e t e r m i n e d  
w i t h  s u c h  d e r i v a t i v e s  i n  t h e  p r e s e n c e ' o f  c o p p e r  s u l f a t e  and  sodium 
p y r o p h o s p h a t e  ( 1 0 6 ) .

As r e g a r d s  t h e  b i o l o g i c a l  a c t i v i t y ,  c e r t a i n  3 - a r o y l  
a m i n o r h o d a n i n e s  a r e  e f f e c t i v e  i n  i n h i b i t i n g  t h e  i n  v i t r o  g ro w th  
o f  M i c r o b a c t e r i u m  t u b e r c u l o s i s  a t  a  c o n c e n t r a t i o n  o f  0 . 5  mg/ml .  
(1 0 7 )  ร and 3 , 5- d i m e t h y l - a n d  3 - e t h y l - 5- r o e t h y l r h o d a n i n c  hav e  been  
fo u n d  t o  be  b a c t e r i o s t a t i c  ( 1 0 8 ) .

R h o d an in e  i t s e l f  shows a n t i f u n g a l  a c t i v i t y  a g a i n s t  
A1 t e r n a r i a  t e n u i s  and B o t r y t i s  a l i i  ( 4 6 ) .  5 - s u b s t i t u t e d  r h o d a n -  
i n e s ,  e s p e c i a l l y  5 - ( p - c h l o r o b e n z y l i d e n e )  r h o d a n i n e  and 5“ ( 2 - 
t h i e n y l m e t h y l e n e )  r h o d a n i n e ,  have  been  p ro v e d  t o  b e  f u n g i s t a t i c  
and m i ldew  p r e v e n t i n g  a g e n t s  ( 4 6 ,  1 0 9 - 1 1 1 ) .  5 - ( p - d i m e t h y l a m i n o -
b e n z y l i d e n e )  r h o d a n i n e  i n h i b i t s  t h e  g ro w th  o f  t h e  fu n g u s  
N e u r o s p c r a  s i l a ph i l a  ( 1 1 2 ) .  R h o d a n in e  and t h o s e  o f  i t s  d e r i v a t i v e s  
w i t h  h y d r o g e n  a t t a c h e d  t o  n i t r o g e n  have  bee n  p a t e n t e d as อ,
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f u n g i c i d e  ( 1 1 3 ) .  D e r i v a t i v e s  w i t h  อ. h y d r o c a r b o n  r e s i d u e  a t t a c h e d  
t o  a n i t r o g e n  atom have  been  p a t e n t e d  b e c a u s e  o f  t h e i r  v a l u e  as
i n s e c t i c i d e s  and f u n  p i c i d e s ( 1 1 4 )•

C e r t a i n  3 - p h e n y l  r h o d a n i n e s  and t h e i r  d e r i v a t i v e s  have 
been  shown t o  have  อ weak b u t  d e m o n s t r a b l e  a n t i n a l a r i a l  a c t i v i t y  
a g a i n s t  P l a smodium b e r g h e i  (■'อ)). I n  a d d i t i o n ,  such  d e r i v a t i v e s  
i n c l u d i n g  3 - (  p - c n l o r o p h e n y l )  -ธ-ท)e t h y l  r h e d a n i n a  arid 3 - ( p -  
c h l o r o p h e n y l ) - 5 - o t h y l r h o d a n i n e  have  been  fo u nd  to  be e f f e c t i v e  
i n s e c t i c i d e s  and n e n a r o c i d e s ( 1 1 b ) , Hie sodium s a l t  o f  3 - p h e n y l -  
5 - ( o - s u l f o b e n s y l i d e n e ) r h o u .  .n in e  has  been  f o a n d  to  be an e f f e c t i v e  
m c t h i c i d e f l i e ) , and 3 - k c t h y l - 5 -  f ( p - n i t r o p h e n y l ) a z o j  r h o d a n i n e  
has  been  u s e d  as an  a n t h e l m i n t i c  a g e n t  ' ,49 ) .

I n  p h a r m a c o l o g i c a l  t e s t i n g ;  3 - ( p - A r y l e t h y l  r h o d a n i n e s  have  
b een  s y n t h e s i z e d  w i t h  t h e  e n p e c d a t i o n  t h a t  t h e  s i m i l a r i t y  o f  i t s  
s t r u c t u r e  t o  a d r e n a l i n e  m i g h t  p ro d u c e  u s e f u l  compounds.  However,  
t h e  compounds wore too  i n s o l u b l e  to  be  o f  p r a c t i c a l  u se  ( 1 1 7 ) .
5 , 5 - D i e t h y l  r h o d a n i n e  e x h i b i t e d  อ n a r c o t i c  a c t i o n  s l i g h t l y  
g r e a t e r  t a r n  t k t  o f  5-5  นi e t h v l b a r b i t u r i c  a c id  ( 1 1 8 ) ,  b u t  i t s  
t h e r a p e u t i c  v a l u e  i s  a l s o  r e s t r i c t e d  by i t s  s o l u b i l i t y .  3 - 0 ^ -  
m o t h y l - B - p h e n y l ) - e t h y l r h o b n i n e  f a s  been  found t o  e x h i b i t  
p s y c h o s t i m u l a t i n g  a c t i o n  ( 1 1 5 ) .

5 - (  '<L- T h i c n y  l i n e t h y l e n o ) rU o d a n in e  and 5-( 2 - p y r r o l y l m e t h y -  
l e n e )  r h o d a n i n e  have  been fcui.ri  t o  i n c r e a s e  b lood  g l u c o s e  i n  t h e  
C h a r l e s  H i v e r  r a t  ( 54)•
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As f a r  a s  t h e  a n t i v i r a l  e f f e c t  i s  c o n c e r n e d ,  some 
d e r i v a t i v e s  c f  r h o d a n i n e  have  t e e n  t e s t e d .  P i p e r o n y l i d e n e  
r n o d a n i n e  h a s  shown a c t i v i t y  a g a i n s t  C o lum bia  3K V i r u s  i n  mice 
(1 20) .  R h o d a n in e  has  been  fo u n d  t o  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  
EDHO 12 v i r u s  ( 3 c ) .  A c c o r d in g  t o  E g g e r ' s  r e p o r t ,  t h e r e  i s  95 i°  

i n h i b i t i o n  o f  t h e  v i r u s  g ro w th  i n  monkey k i d n e y  c e l l s  a t  1 7 yUg/m l . 
F u r t h e r m o r e  t h e  c e l l u l a r  RNÂ s y n t h e s i s  and m o r p h o l o g i c a l  
a p p e a r a n c e  a r e  a l s o  u n a f f e c t e d  a t  150 yUg/mi. However,  a l l  5 -  
รน๖รt i t u t e d  r h o d a n i n e s  have  b ee n  fo u nd  to  be i n a c t i v e ,  o r  o n l y  
s l i g h t l y  a c t i v e ,  and a r e  g e n e r a l l y  more t o x i c  t h a n  t h e  p a r e n t  
compound. I n  a d d i t i o n ,  H-J2-D g l u c o p y r a n o s y l - 5 - ( p - n i t r o b e n z y l i d e n e )  
r h o d a n i n e  hav e  been  shown to  hav e  d e f i n i t e  a n t i v i r a l  a c t i v i t y  
a g a i n s t  v e s i c u l a r  s t o m a t i t i s  v i r u s  g ro w th  by i n h i b i t i o n  o f  t h e  
v i r a l  RNA s y n t h e s i s  (54 )*

I n  g e n e r a l ,  t h e  r a t i o n a l e  f o r  t h e  d e s i g n  and s y n t h e s i s  
c f  a  d r u g  i s  p a t t e r n e d  on t h e  c h e m i c a l  s t r u c t u r e  o f  a  m e t a b o l i t e  
w h ich  p a r t i c i p a t e s  i n  t h e  t a r g e t - c e l l u l a r  a c t i v i t y .  As a n t i v i r a l  
a g e n t s ,  n u c l e o s i d e  a n a l o g u e s  h o l d  a  p r o m i n e n t  p o s i t i o n .  M oreover  
w h i l e  v i r u s e s  make e x t e n s i v e  u s e  o f  t h e  b i o s y n t h e t i c  m a c h i n e r y  o f  
t h e  h o s t  c e l l , t h e y  r e t a i n  some s p e c i f i c i t y  w i t h  r e s p e c t  t o  t h e  
f o r m a t i o n  o f  t h e i r  n u c l e i c  a c i d .  F o r  t h i s  r e a s o n , a t t e n t i o n  h as  
b een  g i v e n  t o  t h e  u s e  o f  g l y c o s i d e s  and  n u c l e o s i d e s  a s  a n t i v i r a l  
a g e n t s .  N i t r o g e n o u s  g l u e a s i d e  was f i r s t  made i n  1930 ,  when 
H i l b e r t  and  J o h n s o n  (1 2 1 )  s u c c e s s f u l l y  s y n t h e s i z e d  3 - g l u c o s i d o u r a -  
c i l  by t h e  i n t e r a c t i o n  o f  2 , 6 - d i m e t h o x y p y r i m i d i n e  and  a c e t o b r o m o -
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- g l u c o s e ,  and  p ro d u c e d  t h e  a c e t y l  d e r i v a t i v e .  A f t e r  h y d r o l y s i s  
u s i n g  an e t h a n o l i c  h y d r o c h l o r i c  a c i d  s o l u t i o n  t h e  d e s i r e d  
n u c l e o s i d e  was o b t a i n e d .  H i l b e r t  (1 2 2 )  f a i l e d  t o  p r e p a r e  
G l u c o s i d o c y t o s i n e  by a p p l y i n g  a  s i m i l a r  r e a c t i o n  t o  t h e  p r e p a r a ­
t i o n  o f  G l u c o s i d o u r a c i l . F i s c h e r  (1 2 3 )  a l s o  f a i l e d  i n  h i s  
a t t e m p t  t o  p r e p a r e  g l u c o s i d e s  o f  b o t h  u r a c i l  and c y t o s i n e  i n  h i s  
e x p e r i m e n t s  t o  t e s t  t h e  r e a c t i o n s  o f  t e t r a a c e t y l b r o m o g l u c o s e  on 
t h e  s i l v e r  s a l t  o f  t h e s e  two p y r i m i d i n e s .  R e c o g n i z i n g  t h e  l i m i t a ­
t i o n s  o f  s u c h  m e th o d s ,  a c e t o b r o m o g l u c o s e  was u s e d  f o r  making  n i t r o  
g en ous  g l u c o s i d e ,  s u g a r  i s o c y a n a t e s  and c o r r e s p o n d i n g  u r e a ร b e i n g  
u s e d  a s  s t a r t i n g  m a t e r i a l s .  F i s c h e r  u s e d  t e t r a a c e t y l g l u c o s e  
i s o c y a n a t e  and t h e  c o r r e s p o n d i n g  i s o t h i o c y a n n t o  i n  mak ing  t e t r a a c e  
t y l g l u c o s i d e  ( 1 2 3 ) .  H a r i n g  and J o h n s o n  ( 1 2 4 ) ,  u s i n g  F i s c h e r ' s
s u g a r  i s o c y a n a t e  p r o c e d u r e ,  p r e p a r e d  f o u r  new g l u c o s i d e  u r o i d e i
d - g l u c o s i d o t h i c h y d a n t o i c  a c i d  
dam t o  i n

XVIII , N - l - d - g l u c o s i d '  - 2 - t h i c h y -  
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