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The v;ork embodied i n  t h i s  d i s s e r t a t i o n  i s  r e l a t e d  

t o  t h e  i n v e s t i g a t i o n  on some n i t r o  / c h l o r o  s a l i g e n i n  c y c l i c  

ph o sp h o ra n i ico th ion a tes  v;i th  r e f e r e n c e  t o  t h e i r  sy n th es is#  

s n t i f u n g a l ,  i n s e c t i c i d a l  and a n t i c h o l i n e s t e r a s e  a c t i v i t i e s ,  

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

by chetTiical a n a l y s i s  anc s p e c t r o s c o p i c  methods*

P a r t  I

P a r t  I  or t h i s  d i s s e r t a t i o n /  d e a l s  v ; i th  a b r i e f  

i n t r o d u c t i o n  t o  s a l i g e n i n  c y c l i c  phosphates  anc r e l a t e d  

compounds.

P a r t  I I

Aims and o b j e c t i v e s  o f  t h e  p r e s e n t  i n v e s t i g a t . i o n  

have been p r e s e n t e e  in  P a r t  I I .

Pa r t  I I I

P a r t  I I I  o f  t h i s  c i s s e r t a t i o n  i s  r e l a t e d  t o  t h e  

i n v e s t i g a t i o n  on some 2- a l k y l c r a i d o - G - n i t r o / c h l o r o - 4 H - l /  3, 2, 

bensoc ioxatohos c h o r i n - 2—E ul 'ohif 'es  h a v in c  t h e  a e n e r a l  s t r u c t u r e  I

(I)



where X = NOyCL

r 1
rn c  -N —^  ^®Ptad’ecyl3!Tddo, seC“ butyl£\mico,

^  r 2

m ethyl  amido# c±isobu,tylarDico, d ip rop y l  amico^ d i p e n t y l  ernico, 

d i o c t y l  am I c o ,  c i b u t  y 1 bw. i  d o# d iine th y  Imo r oho lino# b e>: era e th y  l e n e i m i  no< 

rnorpholino and dim ethyl  ami do.

The e x p e r im e n ta l  p a r t  on t h e  b i o l o g i c a l  and 

h y d r o l y t i c  p r o p e r t i e s  and U.\/,, IR, Mass anc iliiR s p e c t r a  o f  

t h e  compounds are  shovn in  th e  Apoendi:c*

( i )  - h e  above raenticnec  2 - a l k y l a m i r o - 6 - M i t r o / C h l o r o - 4 H - l ,  3, 2 -

b e n 20c i o x a p h o c p h o r in - 2-^ u l p n i d c s  have been  prepared by che 

r e a c t i o n  o f  th e  co  rrer.'- pon dine  phos oho ram i c o t h i o n  a t e  d i c h l o r i c e s  

w i t h  5 - n i t r o / c h l o r o - s e l i g e n i n .  Compouncs BL -27  and BL-SC a re  

l i q u i d  in  n a tu re  anc t h e  r e s t  a re  c r y s t a l ] , i n e  s o l i d s ,

( i i )  The s t r u c t u r e s  o f  t h e s e  c y c l i c  pho.v ..d o re ta id o th io n a te s
1have  been e s t a b l i s h e d  by c h e m ic a l  a n a l y s i s  W ,  IR# Mass anc H 

NKR s p e c t r a l  d a t a .

The common IR bands f o r  th e  compounds sx-re ;

1010  -  1030  cm~^(S), P-O-C ( a l k y l ) ;

1 2 3 5  -  12 50 cm*"" ( v s ) ,  P-O-C ( a r y l )

830  -  920 cm~^ (S ) ,  P-O-C (ar^>'l);



1515  -  1520 cm‘’^ (S ) ,  asym. s t r ,  o f  t h e  n i t r o  croup;
—1 —11 3 4 0 - 1 3 4 5  era "^(S); syva, s t r ,  o f  n i t r o  group;  S0C-S20 cm ,

P = S ( I ) ,  6 4 0 -6 6 0  P = S ( 1 I ) ,  M e i t n e r  o f  t h e  tv/o £'=£ bancs

shov;s any s y s t e m a t i c  s h i f t s  -,-:hich r e f l e c t  changes in  t h e  

i n c u c t i v e  proi>3r t iec :  o f  t h e  s u b s r i tu e n ts /  t h i s  i s  not 

u n exp ected  i f  they do indeed a r i s e  from niixec modes,

i h e  cotapounds shovv p a r e n t  m o l e c u l a r  ion  (M̂ ) peaks 

i n  t h e  mass s p e c t r a .  i ’Tag'nientation t y  l o s s  o f  'SH' r a d i c a l  

i s  im p o r ta n t *  Compounde show an io n  cue  t o  (K-SH) ,  and i t

i s  i..iie b a s e -p e a k  f o r  soiae o f  th e  alk^ lamic.ophot ph o ra rn ico th ion a tes ,

From t h e  KMR s p e c t r a l  d e t a  o f  t h e  2- a l k y l c m i d o - G -  

n i t r o / c h l o r o - 4 K - l ,  3, 2 -ben zoc ' icxeph o sp h or  i n - 2  -  su lp b ic  es i t  i s  

evic^ent t h a t  t h e  2 - E u b s t i t u e n t  Eoent’s more t ime in  th e  

c o n f o r m a t i o n  v.’i t h  l e a s t  s t e r i c  i n t e r a c t i o n s .  S e v e r a l  p l o t  

e x p a n s i o n s  o f  t h e  phos pho r  am i c o t h  ion  a t e s  s u g g e s t  t h  a t  th e  

m o l e c u l e s  are  probably  i n  one c o n fo r m a t io n *  A D r e i c i n g  

m o ce l  o f  rh e  n o l e c u l e s  secmf t o  have s t a b l e  co n fo r m a t io n  in  

v ;h ich one o f  the  m ethylene  pro ton  (H_̂ ) i s  q u a s i - a x i a l  and 

t h e  o t h e r  (H^) i s  q u a s i - e q u a t o r i a l  ( S t r u c t u r e  I I )

( I )



Gii)  A l l  th e  phosphorarnicoth ionates  a re  a lm ost  

n o n - i n s e c t i c i d a l  a g e i n s t  P e r i p l a n e t a  a m e r ic a n a .  - h e y  are  

l e s s  t o x i c  to  v ;hite  a l b i n o  r e t s  th a n  s a l i t h i o n  and are  not  

p h y t u t o x i c ,

( i " ^ )  n i t r o  s a l i g e n i n  c y c l i c  p h o tp h o ra rn ico th io n a tes  t h e

e c e y l c h o l i n e s t e r a s e  i n  b lovv-f ly  head hornogenate (BFAChE) i s  

more i n h i b i t e d  than a c e t y l c h o l i n e s t e r a s e  i n  g o a t - b l o o d  

plasm a (AChS).

( ,v) The c y c l i c  phos ohorannidot i o n a t e s  c o n t a i n i n g  t h e  

d i s u b s t i t u t e c  amido groups a r e  ex trerae ly  r e s i s t a n t  t o  a l k a l i n e  

h y d r o l y s i s  compared t o  o t h e r  compounds h a v in g  th e  rnonosu bst i tu ted  

amido groups.  When th e  n i t r o  groiip in  t h e  6- p o s i t  io n  o f  t h e  

ben a o d io x a p h osp h or in  r i n g  i s  r e p la c e d  by c h l o r i n e  t h e  r a t e  

o f  h y d r o l y s i s  i s  s h a r p l y  d e c r e a s e d .

QSAR study shovjs t h a t  t h e  b u l k i n e s s  o f  t h e  e x o c y c l i c  

a l k y l  amido group p lays  a v ery  im p o r ta n t  r o l e  in  a l k a l i n e  

h y d r o l y s i s .  G r e a t e r  t h e  s i z e  o f  t h e  alk^'-lamido s u l j s t i t u e n t ,  

more s t a b l e  t h e  compounds. Compounds BD-31 and BL*-34 a r e  

s t a b l e  t o  a l k a l i n e  h y d r o l y s i s ,

(vt) The compounds shov; good 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  

tl* oc\' 'zae. E x c e l l e n t  c o r r e l a t i o n  i s  o b t a i n e d  betv;een t h e



P 50 v a lu e  ( f o r  H, oir^/zae a t  72 hours)  anĉ  t h e  S t r u c t u r a l  

I n f o r m a t i o n  C ontent  (SIC) anc P a r t i t i o n  C o - e f f i c i e n t  ( l o g  P) . 

'i‘he r e g r e s s i o n  e q u a t io n  o f  seven  compounQs a r e  g iv en  belov; :

pECf5 o = 4 ,2 3 5  ( lo g  P) -  1 . 3 1 9 ( l o c  P) 0 . 6 2 1 ( b I C )  -  1 . 3 2 2

(+ 0 .4 9 2 )  (+ 0 . 9 8 4 )  (+ 0 . 4 1 0 )

where#

n=7, s = 0 . 221 ,  r  = 0 . 9 5 0 ,  3)^® ! = ^*36,

^"(3, 3) ( 0 .0 5 )  9 . 3 0 .

Here n i s  t h e  nianber o f  compounc's, s i s  th e  

s t a n r  a rc  c e v i a t i o n ,  r  i s  t h e  c o r r e l a t i o n  c o - e f f i c i e n t ,  F i s  

t h e  E t a t i r . - c i c a l  measure o f  the  r - i g n i f i c a n c e  o f  t h e  c o r r e l a t i o n .

From the  above e q u a t io n  v.’e can  s u g g e s t  th e  follov/ing :

(A) None o f  th e  s t e r i c ,  h y cro p h o b ic  p a ra m e te rs  a lon e  can  

a c c o u n t  f o r  t h e  b i o l o g i c a l  ( a n t i f u n g a l )  r e s p o n s e ,

(B) A co m bin at ion  o f  two o r  more p a r a m e te rs  i s  alv;ays 

n e c e s s a r y  i n d i c a t i n g  t h e  involvem ent o f  more th an  one f a c t o r  

f o r  t h e  b i o l o g i c a l  a c t i v i t y ,

(C) F o r  H. o ry z a e  t h e  r e g r e s s i o n  e q u a t i o n  i n v o l v i n g

v ; i t h  ( l o g  P) , (S IC ) ,  anr (i:^IC)“ p r o v id e s  t h e  b e s t  s t a t i s t i c a l l y  

s i g n i f i c a n t  e q u a t i o n .  I t  f u r t h e r  s u g g e s t s  t h a t  t h e



s t e r e o - h y d r o p h o b i c  make up and to p o lo g y  o f  t h e  b i o - a c t i v e  

m o l e c u l e  i s  a m ajor  d e term in a n t  f o r  t h e  b i o r e s p o n s e .

(L) H y d rop h o b ic i ty  p la y s  a v e r y  im p o r ta n t  r o l e  in  e x p l a i n i n g  

t h e  a n t i f u n g a l  p r o p e r ty  o f  t h e  s a i d  p h o s p h o r o th io n a te s *  The 

p o s i t i v e  c o - e f f i c i e n t s  f o r  p aram ete r  ( l o g  P) shows t h a t  an 

i n c r e a s e  i n  h y d r o p h o b ic i t y  o f  t h e  e x o c y c l i c  a lk y la m ic o  group 

may c o n t r i b u t e  t o  th e  a n t i f u n g a l  a c t i v i t y *  T h is  may be due 

t o  e i t h e r  by promoting p e n e t r a t i o n  o f  t h e  m o le c u le  i n t o  th e  

f\jngus c e l l  o r  by h e l p i n g  i n  t h e  f o r m a t io n  o f  a hydrophobic  

bond a t  t h e  s i t e  o f  a c t i o n ,

(E) Geometry?' o f  th e  m o l e c u l e s  t o o  p l a y  an im p o r ta n t  r o l e ,

(isIC) r e l a t e s  t o  t h e  m o l c c u l a r  s i z e ,  r e s u l t s  show t h a t  i t

p l a y s  a d e c i s i v e  r o l e  as t h e  s i z e  o f  t h e  a lkya lam ido  s u b s t i t u e n t s

become b u lk y .  V/e o b s e r v e  t h a t  l e s s e r  t h e  v a l u e  o f  ( S I C ) ,  

b u l k i e r  t h e  s u b s t i t u e n t ,  h i g h e r  t h e  d e g re e  o f  p r e v e n t i v e  

a c t i v i t y .  S i n c e  an i n c u b a t i o n  p e r io d  o f  a fei r̂ days i s  

r e q u i r e d  t o  d e te n n in e  t h e  p r e v e n t i v e  a c t i v i t y  a g a i n s t  H .o ry g a e  

f o r  p e r c e n t a g e  i n h i b i t i o n  t e s t .  The t e s t  compound m ight  be 

decomposed during t h e  t e s t  p e r io d  and t h e  o r i g i n a l  p r e v e n t i v e  

a c t i v i t y  c o u ld  be r e d u c e d .  I t  i s  o b s e r v e d  from our  h y d r o l y s i s  

e x p e r im e n ts  t h a t  th e  b u l k i e r  t h e  s u b s t i t u e n t ,  t h e  more 

d i f f i c u l t  would be t h e  d e g r a d a t i o n .  So  a n t i f u n g a l  a c t i v i t y



may be r e l a t e d  t o  t h e  c h e m ic a l  s t a b i l i t y .  I t  may be f u r t h e r  

s t a t e d  t h a t  BD-31 and BD-34 b o th  o f  which have c y c l i c  

a lk y la m id o  groups have v e r y  good a n t i f u n g a l  a c t i v i t y .

So we can c o n c lu d e  t h a t  h i g h e r  t h e  v a lu e  o f  (SIC) 

and low er  th e  v a lu e  o f  ( l o g  P ) , t h e  more w i l l  be th e  

s t a b i l i t y  anc hence 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  H .o r y z a e .

(vJli) The a n t i f u n g a l  a c t i v i t y  o a t a  j u s t i f y  f u r t h e r  e x a m in a t io n  

o f  t h e s e  phosphorairi idothionates as p o t e n t i a l  f u n g i c i d e s .  

However t h e i r  o r a c t i c a l  use i n  t h e  f i e l d s  t o  p r o t e c t  p l a n t s  

from  d i s e a s e s  i s  v e t  t o  be  s t u d i e d .


