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A b s t r a c t  - Expans ion  g rowth  o f  c o t y l e d o n  i n  l i g h t  and d a r k  i n  

p r e s e n c e  o f  some s - t r i a z o l o  s y s t e m s  w i t h  c o n d e n s e d  t h i a z o  l e  

m o i e t y  e x h i b i t s  some k i n e t i n  r e s p o n s e .  P r e s e n c e  o f  c o m p e n s a t o r y  

g r o u p s  -CH3 and -NO h e l p e d  i n  c o t y l e d o r  e x p a n s i o n .  O t h e r w i s e  
2 

e l e c t r o n  d o n a t i n g  g r o u p  a t  3 - p o s i t i o n  i s  h a v i n q  i n h i b i t o r y  

e f f e c t .  S l l f h y d r y l  g r o u p  i n  t r i a z c l e  m o i e t y  showed p h o t o  

s e n s i t i v e  e f f e c t .  D i s s o c i a t i o n  o f  m e r c a p t o  compound i n t o  t h e  

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

INTRODUCTION 

I t  was t h o u g h t  f o r  some y e a r s  t h a t  K i n e t i n  a l o r e  c a n  s t i m u l z t e  c e l l  d i v i s i o n .  

1 L a t e r  o n ,  i t  was r e p o r t e d  by M i l l e r  t h a t  s u b s t i t u t i o n  of b e n z e n e  n u c l e u s  f o r  t h e  

2 f u r a n  i n  k i n e t i n  g i v e s  a compound more  e f f e c t i v e  t h a n  k i n e t i n .  S t r o n g  r e p o r t e d  

t h a t  m e t h y l  and o c t y l  d e r i v z t i v e s  were c o m p l e t e l y  i n a c t i v e .  I t  w a s  l a t e r  o n  shown 

by W r a i s h i 3  t h a t  b o t h  s u b s t a n c e s  had k i n e t i n  l i k e  a c t i v i t y  and h y d r a z i n o  and 

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

e f f e c t s  o f  k i n e t i n .  Even b e n z o t h i a z o l y l  a x y a c e t i c  a c i d  i s  e q u a l l y  e f f e c t i v e  a s  

4 K i n e t i n  . E x t e n s i v e  work h a s  b e e n  done  by ~ a l o r a ~ 2 ~ ' ~ "  e t  a 1  o n  t h e  e f f e c t  o f  

k i n e t i n  i n  t h e  e x p a r s i o n  o f  c o t y l e d o r s  o f  w m p k i n s .  T h i s  h a s  p rompted  u s  t o  

s t u d y  t h e  e f f e c t  of. s - t r i a z n l e  s y s t e m  w i t h  h e n z o t h i a z o l e  m o i e t y  r s  s u b s t a n c e s  

w i t i t  t h e  k i n e t i n  l i k e  a c t i v i t y .  I n  o u r  l a b o r a t o r y  ,we h s v e  s y n t h e s i z e d  some new 

s - t r i a ~ o l o b e n z c t h i a z o l e  and s - t r i  a z o l o n a p h t h o t h i a z o l e  d e r i v a t i v e s  w i t h  t h e  

i n t e r e s t  t o  know t h e i r  c h e m i s t r y  and  b i o l o g i c a l  e c t i v i t y .  With  2 v i e w  t o  s t u d y  

t h e  k i n e t i n i c  e f f e c t  o f  t h e s e  pewly s y n t h e s i z e d  s u b s t a n c e s ,  t h e  compounds w e r e  

s u b j e c t e d  f o r  k i n e t i n  b i o a s s a y  w i t h  20 ppm. s o l u t i o n  a l o n g w i t h  c o n t r o l  and 

k i n e t i n  a s  s t a n d a r d .  



Pumpkin s e e d s  w e r e  g e r m i n a t e d  i n  d a r k  a t  28Oc + 2Oc. Seeds  w e r e  s o a k e d  i n  w a t e r  - 
f o r  5  hours .  The c o t y l e d o n s  from t h r e e  s e e d l i n g s  were  c a r e f u l l y  removed and were  

e x c i s e d  u n d e r  g r e e n  s a f e  lamp and  k e p t  i n  p e t r i - d i s h e s  ( 1 0  cm d i a m e t e r )  c o n t a i n i n g  

1 5  m l  o f  e a c h  t r e a t m e n t  o f  20 ppm d i l u t i o n s .  

One s e t  o f  t h e  p e t r i - d i s h e s  ,war, k e p t  i n  d a r k  and an i d e n t i c a l  s e t  w a s  k e p t  i n  t h e  

f l u o r e s c e n t  t u b e  l i g h t .  The g r o w t h  measurement s  w e r e  made a f t e r  7 2  h r s  o f  

i n c u b a t i o n .  TABLE I i n c l u d e s  t h e  n a t u r e  o f  t h e  compound, e x p a n s i o n  o f  c o t y l e d o n s  

i n  f l u o r e s c e n t  l i g h t  and da rk  t r e a t m e n t s .  

The m o l e c u l a r  c o n d u c t a n c e  o f  t h e  d i f f e r e n t  s o l u t i o n s  a f t e r  24  h o u r s  o f  t h e  

r e s p e c t i v e  t r e a t m e n t s  w e r e  d e t e r m i n e d  by a m l y i n c l  t h e  fo rmula  

f i  = KV 

where  )I = nwlecu l a r  c o n d u c t i v i t y  

V = volume i n  m l .  which c o n t a i n s  1 grn mol. o f  s o l u t e  

K = s p e c i f i c  c o n d u c t a n c e .  

CL = c o n t r o l .  l i g h t  t r e a t m e n t  

KL = k i n e t i n , l i g h t t r e a t m e n t  

TIL = 3-Mercapto-7-nitro-s-triazolo(3,4-~)henzothiazole 

T3L = 3-Hercapto-5,7-dimethyl-s-triazolo(3,4-~)henzothiazole 

T5L = 3-Mercapto-s-triazolo(5,4-~)nzphtho(2.1-~)thiazole 

EFFECT OF SOM: FIISSD s-TRIAZOLO SYSTEMS ON THE EXPANSION OF COTYLE'Xlhi 

The compounds w i t h  -NO2 g r o u p  a t  7 t h  p o s i t i o n  h a v i n g  -SH, -Oii a t  3 p o s i t i o n  a r e  

found t o  b e  a c t i v e  i n  t h e  l i g h t  a s  w e l l  a s  d a r k  t r e a t m e n t .  P r e s e n c e  o f  -CH 
3 

g r o u p  a t  3 p o s i t i c n  b e h a v e s  l i k e  k i n e t i n .  

I n  p l a c e  o f  n i t r o h e n z  s y s t c m  i f  x y l o  s y s t e m  i s  c o n s i d e r e d ,  5 m e r c a p t o - 5 , 7 - d i m e t h y l -  

s-tri azolo(3,4-b)benzothiazole t r e a t m e n t  i s  found t o  be  more a c t i v e  t h a n  k i n e t i n .  

3-Hydmxy-5,7-dimethyl-s-triazolo(3,.l-~)benzothiazole shows a c t i v i t y  n e a r l y  e q u a l  

t o  k i n e t i n  w h e r e a s  3 , 5 , 7 - t r i m e t h y l - s - t r i  a z o l o ( 3 ,  4 - b ) b e n z o t h i a z o l e  i s  e x h i b i t i n g  

r e t a r d a t o r y  e f f e c t .  

''Yhile, 3 - s u b s t i t u t e d  ~-triazol0(5,4-~)naphtho(2,l-~i)thia~oles ( 3 )  a r e  c o n s i d e r e d ,  
& 
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which i s  a  t e t r e c y c l i c  sys tem shows t h e  b f h a v ~ o u r  mare o r  l e s s  i d e n t i c a l  t o  t h e  

xy lo  system. It i s  s u r p r i s i n g  t o  n o t e  t h z t  t h e  naphtha  d e r i v a t i v e s  a r e  more 

a c t i v e  i n  d a r k  compared t o  t h e  7 - n i  t r a - 5 - t c i a r o  l c ( 3 , h - ~ ) h e n z o t h l s z o  l e s  ( I )  and .- 
5.7-dimeti) y 1 - s - t r i a z o  1 0 ( 3 , 4 - ~ ) b e n z o t l 1 i a ; . o  l e  ( 2 )  systems.  

m 

TABLE: 1 THE NATURE OF THE ORG&NIC COMPOIIND, COTYLECONNlY 
EXPANSION I N  LIGHT AND DARK TREATMENTS. 

Sr. 
No. Name o f  t h e  comoound 

Expansion o f  c o t y l e d o n  -- 
T r e a t m e n t s  -- 

F l u c r e s c e n t  l i g h t  dark  

Length Width Length Width 
cm cm c m cm 

A ]  7-Nitro-s-tria~olo(3,4-4)benzothiazoles -- 
1. 7-Ni tro-s-triazolo(3,4-b)benzathiazole 

2. 3-Mercapto-7-ni tro-s- tr iazo l a ( 3 , 4 - b )  
benza t h i a z o  l e  

3. 3-Hydroxy-7-ni t ra-s- t r i  azo l a ( 3 . 4 - h )  
b e n z o t h i a z o l e  

4. 3 -Methyl -7-n i t ro-s - t r iazo lo(  3 , 4 - b )  
b e n z o t h i a z o  l e  

8) 5 , 7 - I j i m e t h y l - s - t r i a z o l o ( ? , 4 - , ) b e n z o t h i a z o l e s  - - - 
1. 5 ,7-Dimethyl - s - t r i azo  l o ( 3 . 4 - b ) b e n z c t h i  zzo i e  

2. 3-Mercap to-F,7-Dimethyl-s- t r i  azo l o ( ? . ,  4-b) 
b e n z o t b i a z o  l e  

3. 3-Hydroxy-5,7-yimethyl-s-triazula(3,4-~) 
b e n z o t h i a z a  l e  

4. 3,5,7-Tri.methy1-s-triazolo(3,4-h) 
b e n z o t h l a z o  l e  

C) s-Tri  a z o l o (  5 ,4 -b)naphtho(2 ,  I -ci) thiazo l e s  -- 
1. 5-Tr iazo  l o ( 5 , 4 - b ) n a p h t  t > o ( 2 , 1 - f i ) t h i a z a  l e  

2  3 -Mercap to-s - t r i azo lo(  5, A-b)naphtho 
( 2 . 1 - d ) t h i a z o l e  

3. 3-Hydroxy-s-triazolo(5,4-b)naphtho 
( 2 . 1 - d ) t h i a z o l e  

4. 3 -Methyl - s - t r i azo lo(5 .4-b)naphtho  
(2 ,  1-rJ) thidzo l e  

C a n t r o l  

K i n e t i n  



When t h e  compar i son  i s  macie be tween  t h e  p a r e n t  cornoounds, u n s u b s t i t u t e d  a t  3- 

e p o s i t i o n s ,  7-ni tro-s-triazolo(3.4-b)benzothiazole , 5 , 7 - d i m e t h y l - s - t r i a 2 o l o  

(3,4-b]benzothi;zo!eD110, and s-triazolo(5,4-b)naphtho(2, I-c3)thi i z o l e l l ,  r e s u  i t s  

a r e  no wzy s u p e r i o r  to k i n e t i n .  (TABLE 1 ) .  Meni mum c o t y l e d o n a r y  e x p a n c i o n  was 

f o u n d  ifi t h e  t r e a t m e n t  g i v e n  w i t h  3-rnercapto-7-ni tro-s-triazolo(3,4-b)henzo t h i  a- 

z o l e .  This  i s  p r o h a h l y  due  t o  t h e  p r e s e n c e  o f  s t r o n g  e l e c t r o n  w i t h d r a d n g  -NO2 

group .  p r e s e n c e  o f  e l e c t r o n  & " s t i n g  -CH qro!lp a t  3 - p o s i t i o n  i n  31.1 t h e  s e r i e s  3 

sho'ii d e c r e a s e d  c o t y l e d o n a r y  e x p a n s i o n  i n  l i g h t  and d a r k ,  t h e  r e s u l t  which i s  

3 n o t  i n  ag reement  w i t h  K u r ; i s h i t s  o b s e r v a t i o n .  However, -CH3 a t  3 - p o s i t i o n  w i t h  

-NO a t  7 t h  d i s p l e y e d  K i n e t i n  t y p e  a c t i v i t . ,  b o t h  i n  l i g h t  a ~ d  d a r k .  T h i s  
2 

b e h a v i o u r  c o u l d  h e  e x p l a i n e d  due  t o  t h e  p r e s e n c e  o f  -NO and -CH g r o u p  on t h e  2  3 

same sys tem h e v i n g  e l e c t r o n  w i t h d r z w i n g  end e l e c t r o n  d o n a t i n g  e f f e c t s .  The 

p r e s e n c e  o f  -OH a t  3 p o s i t i o n  i n  s - t r i a z o l o  s y s t e m s  d i d  n o t  show much a c t i v i t y  

e x c e p t  i n  3-tiydroxy-7-nit.ro-s-tria~010(3,4-~)ben~othiazole, l i q h t  t r e a t m e n t .  

h o n g s t  a11  t h e  t r e a t m e n t s  3-mercapto-7-nitro-s-triazolo(3.4-~)benzotttiazole 

compound showed maximum e x p a n s i o n  o f  c o t y l e d o n s .  

The m o l e c u l a r  c o n d u c t a n c e  o f  3-59, %OH and 3-CH3 i n  t h e  t h r e e  d i f f e r e n t  s y s t e m s  

w e r e  d e t e r m i n e d .  I t  i s  found  t h a t  t h e  m o l e c u l a r  c o n d u c t a n c e  o f  S S H  and  3-OH 

compound i s  more  t h a n  k i n e t i n ,  W e r e a s  t h e  m o l e c u l a r  c o n d c t a n c e  o f  -CH 
3 

compound i s  l e s s  t h a n  k i n e t i n .  T h i s  i n d i r e c t l y  r e f l e c t s  o n  t h e  n a t u r e  o f  t h e  

e l e c t r o l y t e  w i t h  m e r c ~ p t o ,  hydroxy  and m e t h y l  g r o u p s .  (TABLE 2 ) .  

TABLE: 2 MOLECULAR CONDUCTANCE I N  mhos L-LIGHT TREATMENT 

Sr .  No. Name o f  compound M = K V  
-- 

1 3-Mercapto-7-ni tm-s-tri azo l o ( 3 , U - b ) b e n z o t h i  azo l e  3 59 

2 3-Mercapto-5,7-dimethyl-s-triazalo(3,~)benzothiazole 8 12 

3 3 - M e r c a p t o - s t r i a z o l o (  5,4-b)naphtho(>,i-d)thiazole 8 3 1  

4 K i n e t i n  797 

- - 
It can t h e r e f o r e  he  c o n c l u d e d  from t h e  above  d i s c u s s i o n  t t l a t  t h e  c o t y l e d o n &  

e x p s n s i o n  i n  l i g h t  and d a r k  i s  c o n t r o l l e d  by d i f f e r e n t  s u b s t i t u e n t s  o n  condensed  

s - t r i a z o l o  s y s t e m s .  The p r e s e n c e  o f  c o m p e n s a t o r y  g r o u p s  -NO a t  7 t h  a t  B  D a r t  
2 Z ' 

a l o n g w i t h  -CH3 a t  3 3 , p o s i t i n n  on  t r i a z o l e  m o i e t y  h e l p e d  i n  c o t y l e d o n a r y  e x p a n s i o n .  
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O t h e r w i s e  e l e c t r o n  d o n a t i n g  g r o u p  a t  3 p o s i t i o n  is h a v i n g  i n h i h l t o r y  e f f e c t .  

The r e p l a c m e n t  o f  x y l a  s y s t e m  by n z p h t i l a l e n e  r i n g  d i d  n o t  show any  marked i n f l u e n c e  

i n  t h e  c o t y l e d c n a r y  e x p a n s i c n ,  b o t h  i n  l i g h t  and  d e r k  t r e a t m e n t s .  The p r e s e n c e  

o f  su l p h h y d r y l  g r o u p  a n  t r i a z o l e  m o i e t y  showed p h o t o s e n s i t i v e  e f f e c t  r e s u l t i n g  i n  

p r o n o u n r e d  k i n e t i n  a c t i v i t y .  Easy d i s s o c i a t i o n  o f  rnercapto  compound i n t o  t h i a n i o n  

m i g h t  i n d u c e  t h e  c o t y l e r i o n a r y  e x p a n s i o n  i n  c u c u r b i t ; .  3 r t . h ~ ;  work on t h e s e  l i n e s  

i s  i n  p r o g r e s s  and t h e  r e s u l t s  s h a l l  b e  p u b l i s h e d  a t  f u b ~ r e  d a t e ,  

Al l tnors  a r e  g r a t e f u l  t o  P r i n c i p a l  Dr .  B.R.Keshzvan f o r  t h e  l a h o r d t o r y  f a c i l i t i e s  

and t o  P r o f .  S.D.Kulkarni f o r  t h e  hel? .  WD e x p r e s s e s  h i s  g r a t i t u d e  t o  l a t e  

Cr. Chenoy f o r  encouragement .  One o f  t h e  a u t h o r s  APK i s  t h a n k f u l  t o  C o u n c i l  o f  

S c i e n t i f i c  and I n d u s t r i z l  R e s e a r c h ,  I n d i  a 7 f o r  t h e  award a ?  f e l l o w s h i p .  
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