
EXPERIMENTAL SECTION
CHAPTER III

3.1 Materials

C h e m ic a l rea g en ts  w e r e  p u rch a sed  from  th e fo l lo w in g  c o m p a n ie s .  
P a r a fo r m a ld e h y d e  and fu m ed  s il ic a  (p a r tic le  d ia m eter  =  0 .0 0 7  p m ) w e r e  from  
S ig m a  ( บ . S .A ) . D ie th y l e th er  w a s  p u rch a sed  from  S c h a la u  (B a r c e lo n a , S p a in ). 
C y c lo h e x y la m in e , fo rm ic  a c id , so d iu m  fo rm a te  a n h y d ro u s, 3 -a m in o -  
p r o p y ltr ie th o x y s ila n e  and so d iu m  su lfa te  a n h y d ro u s w e r e  p u rch a sed  from  
F lu k a  C h e m ic a ls  (B u c h s , S w itz e r la n d ). 1 ,4 -d io x a n e  and 2 -p r o p a n o l w ere  
r e c e iv e d  from  L a b -S c a n  (T h a ila n d ). /? -C reso l w a s  p u rch a sed  from  E . M erck  
(G e r m a n y ). M e th a n o l, x y le n e , e th a n o l, and lead  (II) c h lo r id e  w e r e  o b ta in ed  
from  B D H  L a b o ra to r ies  P o o ls  (E n g la n d ). M a n g a n e se  (II) c h lo r id e  w a s  from  
C arlo  E R B A  (F r a n c e ). C h lo ro fo rm , p o ta ss iu m  h y d ro g en  p h th a la te . p o ta ss iu m  
d ih y d r o g e n  p h th a la te , z in c  (II) c h lo r id e , c a d m iu m  (11) c h lo r id e , a m m o n iu m  
c h lo r id e  and a m m o n iu m  h y d r o x id e  w e r e  o b ta in ed  from  A ja x  C h e m ic a ls  
(A u str a lia ) . A c e t ic  a c id , so d iu m  a ce ta te  and tetrah yd rofu ran  w e r e  p u rch a sed  
from  J .T  B a k er  (U .S .A ) .  A ll  rea g en ts  w e r e  u sed  as r e c e iv e d  and a ll s o lv e n ts  
w e r e  s to c k e d  o v e r  0 .4  nm  m o le c u la r  s ie v e  b e fo r e  u se .

3.2 Instruments and Equipment

3 .2 .1  F o u r ier  T ran sform  Infrared S p e c tr o p h o to m e te r  (F T IR )
F o u rier  tran sform  in frared  (F T IR ) sp ectra  w e r e  tak en  at a r e so lu tio n  4  

c m ' 1 in th e fr e q u e n c y  ran ge o f  4 0 0 0 - 4 0 0  cm "1. T w o  te c h n iq u e s  w e r e  u sed  on  
Z n S e  p la te  and K B r  p e lle t.
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3 .2 .2  P ro ton  N u c le a r  M a g n e tic  R e so n a n c e  S p e c tr o m e te r  ( ' f l - N M R f  
an d  N O E S Y  1 H -N M R

P ro to n  n u c lea r  m a g n e tic  r e so n a n c e  ( 'H -N M R ) an d  co rre la tio n  
s p e c tr o s c o p y  w e r e  o b ta in ed  from  F ou rier  tran sform  'H -N M R  and N O E S Y  !H -  
N M R  (V a r ia n  IN IT Y  p lu s  6 0 0 ) . S a m p le s  w e r e  d is s o lv e d  in  d eu tera ted  
c h lo r o fo r m  w ith  te tra m eth y ls ila n e  u sed  as an in tern al standard .

3 .2 .3  E le m e n ta l A n a ly s is
T h e  p ercen t e le m e n ts  w e r e  o b ta in ed  from  (Y a n a k o  CETN C o rd er  M T -3 ,  

M T -5 )  w ith  th e  c o m b u stio n  tem p eratu re  9 7 5 ° c ,  u n d er Me g a s  at f lo w  rate 2 0  
m L /m in .

3 .2 .4  V o r te x  M ix er
V ig o r o u s  sh a k in g  o f  th e  o r g a n ic -a q u e o u s  m ix tu re  an d  trea ted  s i l ic a -  

a q u e o u s  m ix tu re  w e r e  p erfo rm ed  u s in g  V o r te x  m ix e r  (G E N I E -2 , S c ie n t if ic  
In d u str ie s).

3 .2 .5  A to m ic  A b so rp tio n  S p ec tro p h o to m eter
M eta l io n  co n cen tra tio n  in a q u e o u s  p h a se  o f  b o th  e x p e r im e n ts  ( io n  

e x tr a c tio n  a b ility  o f  2  and 3 )  w a s  d e term in ed  u s in g  an a to m ic  a b so rp tio n  
sp e c tr o m e ter  (V a r ia n  S p ectra  A A -3 0 0 ) .  T h e  h o l lo w  ca th o d e  la m p s u se d  w ere ;  
m a n g a n e se  c a th o d e  lam p  for m a n g a n e se , lead  ca th o d e  lam p  for  lea d , c a d m iu m  
c a th o d e  la m p  for  ca d m iu m , and z in c  ca th o d e  lam p  for z in c . Io n  so lu t io n  
stan d ard  w a s  p rep ared  a c c o r d in g  to  th e a n a ly tica l m eth o d  o f  V a r ia n  m a c h in e .

3 .2 .6  p H  m eter
E ach  pH  v a lu e  o f  b u ffer  so lu tio n  w a s  m ea su red  u s in g  pH  m eter  O R IO N

M o d e l 4 2 0  A .



3.3 Methodology

3 .3 .1  P rep aration  o f  S ilv lb e n z o x a z in e ;  3 ,4 -d ih v d r o -3 - t r ie th o x v s i l \ i -n -  
p r o p v l-6 -m e th v l-8 - [ (2 '-h y d r o x v -5 '-m e th y lb e n z v l)c v c lo h e x y l  
a m in o -m e th y l l -2 H -1,3 -b e n z o x a z in e  2 
T h e  p ro ced u re  in p rep aration  is sh o w n  in S c h e m e  3 .1 .

Scheme 3.1 P rep aration  o f  3 ,4 -d ih y d r o -3 - tr ie th o x y s ily l-n -p r o p y l-6 -
m e th y l-8 - [ (2 '-h y d r o x y -5 '-m e th y lb e n z y l)c y c lo h e x y la m in o
m e th y l] -2 H - l ,3 -b e n z o x a z in e  2 

O H  O H

C o m p o u n d  1 w a s  u sed  as a p recu rsor  to  p rep are 3 ,4 -d ih y d r o -3 -  
t r i e t h o x y s i l y l - n - p r o p y l - 6 - m e t h y l - 8 - [ ( 2 ' - h y d r o x y - 5 ' - m e t h y l b e n z y l )  
c y c lo h e x y la m in o m e th y l] -2 H - l ,3 -b e n z o x a z in e  2. P a r a fo r m a ld e h y d e  0 .6 0  g 
(2 0  m m o l)  w a s  d is s o lv e d  in 5 m L  C H C I 3 , f o l lo w e d  b y  a d d in g  3-  
a m in o p r o p y ltr ie th o x y s ila n e  2 .2 2  g (1 0  m m o l)  w h ic h  w a s  d ilu ted  b y  3 m L  
C H C I 3 . T h e m ix tu re  w a s  h ea ted  and stirred for 10 m in u te s , fo l lo w e d  by
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a d d in g  c o m p o u n d  1 (3 .3 9  g ) , w h ic h  w a s  d is s o lv e d  in 2 0  m l  C H C 13. T h e  
rea c tio n  w a s  r e f lu x e d  c o n t in u o u s ly  for 6  h and c o n fir m e d  b y  th in  layer  
ch ro m a to g ra p h y  u s in g  th e m o b ile  p h a se  C H C 13: C H 3 O H  m ix tu re  (1 9 :1 ,  v /v ) .  
A fte r  d ry in g  b y  so d iu m  su lfa te  a n h y d ro u s, th e  s o lv e n t  w a s  e v a p o ra ted . T h e  
cru d e  p ro d u ct w a s  p u r ified  b y  a s i l ic a  g e l c o lu m n  u s in g  C H C 13: C H 3 O H  
m ix tu re  (1 9 :1 ;  v /v )  as a m o b ile  p h a se . T h e  p ro d u ct w a s  c o lle c te d . A fte r  th e  
s o lv e n t  w a s  ev a p o ra ted  to  o b ta in  c lea r  y e l lo w is h  liq u id , th e  p ro d u ct w a s  
c h a ra c ter ized  b y  F T IR , ' f l -N M R  and N O E S Y -N M R .

3 .3 .2  P rep aration  o f  S i l ic a -S ily lb e n z o x a z in e ;  3 .4 -d ih y d r o -3 -tr i-  
e t h o x v s i l v l - n - p r o p v l - 6 - m e t h y l - 8 -[ ( 2 ' - h y d r o x v - 5 ' - m e t h v l -  
b e n z y l) c v c lo h e x v la m in o -m e th y l l -2 H -1,3 -b e n z o x a z in e  3  
3 ,4 -D ih y d r o -3 - tr ie th o x y s ily l-n -p r o p y l-6 -m e th y l-8 - [ (2 '-h y d r o x y -  

5 '-m e th y lb e n z y l)c y c lo h e x y la m in o m e th y l] -2 H - l ,3 -b e n z o x a z in e  2 , 4 .5  g  (7 .7  
m m o l)  w a s  m ix e d  w ith  fu m ed  s il ic a  l g  in 5 m L  o f  x y le n e . T h e  m ix tu re  w a s  
r e f lu x e d  in o il  bath u nder N? for 2 4  h to  get y e l lo w is h  s i l ic a . T h e  o b ta in ed  
p ro d u ct w a s  w a sh e d  th o ro u g h ly  b y  x y le n e  to  e lim in a te  th e  e x c e s s  2  on  s i l ic a  
su r fa ce . T h e  p rod u ct w a s  w a sh e d  w ith  e th a n o l to  r e m o v e  x y le n e , fo l lo w e d  by  
T H F  to  e x c lu d e  th e p h y s iso r b ed  s ila n e  on  s i l ic a  su r fa ce . T h e  o b ta in ed  
c o m p o u n d  w a s  w a sh e d  b y  eth er  and d ried  u n d er p ressu re  at 4 0 ° c  for 2 h to  get  
c o m p o u n d  3 (S c h e m e  3 .2 ) . T h e  o b ta in ed  p rod u ct w a s  c h a ra c ter ized  b y  F T IR  
and E A .
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Scheme 3.2 P rep aration  o f  s i l ic a -3 ,4 -d ih y d r o -3 - tr ie th o x y s ily l-n -p r o p y l-6 -  
m e th y l-8 - [ (2 '-h y d r o x y -5 '-m e th y lb e n z y l)c y c lo h e x y la m in o  
m e th y l] -2 H - l ,3 -b e n z o x a z in e  3

3.4 Ion Extraction Studies

Ion  en tra p m en t p rop erty  w a s  s tu d ied  b y  u s in g  P e d e r se n 's  te c h n iq u e  
(P e d e r se n , 1 9 6 8 ) , for  2 and 3. C h lo r id e  sa lts  o f  z in c , c a d m iu m , m a n g a n e se ,  
and lea d  w e r e  u se d  as m eta l io n s . 1 X 10 "4  M  m eta l io n  w a s  d is s o lv e d  in 
v a r io u s  b u ffe r  so lu t io n s . T h e  b u ffer  so lu t io n s  w e r e  pH  3 .4  ( fo r m ic  a c id  / 
so d iu m  fo rm a te  b u ffer ), pH  4 .6  and 5.1 (a c e t ic  a c id  /  so d iu m  a ce ta te  b u ffer ), 
p H  7 .0 1  and 8.1 (K H 2 P 0 4  /  K 2 H P 0 4  b u ffer ), pH  9 .0 ,  1 0 .0 , an d  10 .9  
(a m m o n iu m  h y d r o x id e  /  a m m o n iu m  ch lo r id e  b u ffer ). C o m p o u n d  2 w a s  
d is s o lv e d  in c h lo r o fo r m  for 0 .01  M , 0.1 M . 0 .2  M  and 0 .3  M .

Ion  ex tra c tio n  w a s  s tu d ied  b y  th e fo l lo w in g  p ro ced u res . T w e lv e  m L  o f  
a q u e o u s  ion  m eta l sa lt so lu tio n  and 5 m L  o f  2 so lu tio n  w a s  v ig o r o u s ly  sh ak en  
for 1 m in u te  at ro o m  tem p eratu re  and a llo w e d  p h a se  sep a ra tio n  c o m p le te ly .
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T h e  a q u e o u s  p h a se  w a s  ta k en  to  d e term in e  th e  m eta l io n  c o n c e n tr a tio n  by  
a to m ic  a b so rp tio n  sp ec tro p h o to m eter .

T h e  io n  ex tra c tio n  a b ility  o f  3  w a s  as fo l lo w s . T w e lv e  m L  o f  b u ffe r  ion  
so lu t io n  w a s  m ix e d  w ith  0 .0 5  g  o f  s ila n e -trea ted  s i l ic a  m o n o o x a z in e  d im er, 
after  sh a k in g  1 m in u te  at ro o m  tem p eratu re . T h e  m ix tu re  w a s  a l lo w e d  for  
p h a se  sep a ra tio n  at ro o m  tem p era tu re . T h e  a q u e o u s  p h a se  w a s  ta k en  to  
d eterm in e  th e  io n  co n cen tra tio n  b y  a to m ic  a b so rp tio n  sp e c tr o p h o to m e te r .
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