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X-ray diffraction studies of 2-[2'-hydroxy salicylidene 5'-(2"-thiazolylazo)] phenol
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V h s iru l S c h if l base, 2 - [2 '-h y d ro x y  sa lic y lid e n e  ‘s '- (2 "- th ia y o ly la z o )l phenol has been syn ih e s i/e d  by condensation o f S ( 2 ' (h ia /,o ly la /u )
In c lu de  w ith  2 -a m in o p h c n o l T h e  p u r if ie d  sam ple is e h a ia c !e r i/e d  and has been subiected to X -ra y  d iffra c to m e try  to  e luc ida te  M riic tu ra l 

lu im iiM lio ii rh e  s tru c tu re  o f  the sa m p le  is fo u n d  to  be te tra g o n a l b e lo n g in g  to  n o n -p iim il iv e  system  The s tra in  b ro a d en in g  e tfe c ls  are also 
, and discussed

^^•^^^i^^ds A /o  c o m p o u n d . X -ra y  d if f ra c t io n

r u  s, No (i I I O N /  _______ ________________________________________

1 111. iiu p o r ia n c c  o l S c h il l  bases ca n  be re la te d  to  th e  p resence of 
t - N oup in  c o m m o n  w ith  th e  n a tu ra l system s an d  a lso  to 

I'K Lk I i lu l  ihc it easy fo rm a t io n  g iv e s  us o p p o rtu n ity  o l b u ild in g  
ii \uids ol d il tc ie n t s tru c tu re s  T h e  S c h if t  bases c o n ta in in g  a/.o  
mil .i/D in c ilu n e  g ro u p  a re  k n o w n  to  possess b a c te rio s ta tic  1 1 1 
a'lik .iiK crous 121 an d  o th e r  b io c h e m ic a l p ro p e rtie s  [3 . 41. I t  is 
also know n that the d e r iv a t iv e s  o f  th ia z o le  h a v e  b e en  used as 
lu ll.an .C l 1S| an d  a n th e lm in t ic  [6 ]  a g en ts . T h e  l a d  that the  
luh in L c iiicn l o f  b io lo g ic a l a c t iv i ty  an d  to x ic ity  is g e n e ra lly  
'k 1iic \ cl1 by c o m p le x in g  these b io lo g ic a l a c tiv e  c o m p o u n d s  w ith  
•iicud loll 171. I t  is th e re fo re , o f  c o n s id e ra b le  in te re s t to  k n o w  the  
^'"M ilm aiing b e h a v io u r  o f  S c h i f f  bases  as lig a n d . W e  h a v e  
lUciiipicLl here to  re p o r t  th e  s y n th e s is  o f  o n e  such  S c h if l  base, 

h u lro x y  s a lic y lid e n e  5 '- ( 2 " - t h ia z o ly la z o )  p h e n o l and its 

^'nictural p a ra m e te rs  b y  X - r a y  d if f r a c to m e try .

A l l  I he c h e m ic a ls  u s e d  w e r e  o f  r e a g e n t  g r a d e .5 - ( 2  - 
' l ib i/u ly la /o )s a lic y la ld c h y d e  w a s  p re p a re d  as re p o rte d  e a r lie r  

I lie S c h if f  b a s e  w a s  s y n th e s iz e d  b y  c o n d e n s in g  th is

''irespDiitling A u tho r

a ld e h y d e  w ith  2 -a m m o p h c n o l in  m e th a n o l m e d iu m  . T o  a hot 
m e lh a n o l ic  s o lu t io n  ( 1 0 0  c m '  ) o f  5 - ( 2 ’- ih ia z o ly la / .o )  
sa h cy la ld ch y d c ( 5 g , 0 .0 2  m o le  ) w as added m e lh an o lic  solution  
( 10 c m ')  o f  2-am inophcnol (1 4 3 5 9 g  ,0 .0 2  m ole) and it was le lluxed  
lo i 3 -4  hours on w a te r bath  . A lte r  c o o lin g  the reaction  m ix tu re  
w as poured  in ic e -c o ld  w a t e r . T h e  separated so lid  w as tille re d  , 
w as h ed  w ith  w ate r, d rie d  and re c ry s la llis e d  fro m  ethano l . I he 
p u rity  o f  the product w as ch ecked  by I l i in  1 .ay C h io m a lo g ra p h y  

(T L C ).

C o lo u r , y ie ld , m e lt in g  p o in t and e le m e n ta l an alysis  are as 

fo l lo w s :

Brick red, y ie ld  M % . M p . - n 7 " C , I R -  1 6 1 8 c m  ' ( v C = N ), 
1 5 9 3 c m  ' ( v N = N ) . 1 2 7 1  cm "'(vC -0). A n a l .C a ld . lo r C |^ H | j  

N  0 , S . C  5 9 .25  ‘j? , H  3 .7 3 % . N  17.27 '^ ’ found C  5 9 .6 8 % , H  3 .83% , 

N  n ’ 43%^

.Structure o l the m o le c u le  wa.s te n ta tiv e ly  f ix e d  as g iv e n  in  
F ig u re  1 on the basis ot e le m e n ta l an alysis  I R , U V  and 'H N M R  

sp ec tra l stud ies.
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The XRD spccira was recorded on Philips PW 3710 
difTraclomeler attached to a digital computer along with 
graphical assembly The Cuk̂  ̂radiation ( Cu- Ni 25 kV /20 m A) 
was used for analysis.

r i\ c  N =  N

F if> u rc  1. S U u c iu rc  o l lig a n d

The X-ray diffraction pattern ( XRD ) ot 2- | 2'- hydroxy 
Salicylidcne 5' -( 2" ihia/olyla/o )1 phenol is shown in Figure 2 
The XRD pattern shows fifteen reflection peaks in the range of 
20{CiiKa) = 10 to S0‘’ with maximum peak at 26 = 14.835" 
corresponds to a value of d = 5.967 A.

Table 1. Fowdci X-iay diflruction data of 2-12'-hydroxysaliLylidene 5'- 
(2 "-lliia/olyla/o)| phenol

Peak
No

20 deg Q..„ hU /?/ ,
%

1 I4.83S 5 967 S 976 0 0281 0 0280 130 100 2 00

2 IS.210 5 820 S 803 0 0295 0 0297 03 1 36 4 2 00

3 19.1 IS 4.619 4 657 0 0465 0 046 1 113 25 7 2.00

4 20 02S 4 430 4 454 0 0509 0 0504 330 29 6 3 00

3 21 97S 4 041 4 066 0 06 1 2 0 0605 241 25.0 3 00

6 22 279 3 987 3 986 0 0629 0.0629 223 27 3 3 00

7 24 27S 3 663 3 664 0 0745 0 0745 341 79 2 3 00

8 26 28S 3 387 3.371 0,0871 0 880 .342 60 7 3 00

9 26 92S 3 308 3 317 0 09 14 0 0909 333 98 5 3.00

10 29 89S 2 986 2 988 0.1 121 0 1 120 460 20 1 4.00

1 1 31 39S 2 847 2.843 0 1 134 0 1137 025 1 1 9 4 00

12 34 030 2 632 2 634 0 1 143 0 1141 163 7 4 4.00

J.3 44 S69 2 031 2.029 0.2424 0.2429 227 13.2 5.00

14 61 315 1511 1.512 0 4382 0 4373 159 1.4 6 00

IS 76 711 1.241 1 245 0 6490 0.6447 859 5 2 7.00

The indexing of the spectrogram with respect to the 
prominent peaks have been carried out by using computer 
software by trial and error method [8]. The programme was 
modified in such a way that a good fit could be obtained between 
observed and calculated d and Q and having symmetry 
constraints. The method also yielded hkl (miller indices) values 
The relative intensities corresponding to prominent peaks have 
been calculated (Table 1).

Comparison of value of d and Q for present ligand shown m 
Table 1 reveals that there is good agreement between the 
calculated and observed values of d and Q on the basis ni 
assumption of tetragonal structure. The structure yields values 
for lattice constant and cell volume ? X a - b -  18.898 A, c - 
14.907 A and V = 5323.80 A  ̂respectively. In conjunction wnh 
such cell parameters, the condition [9, 10] such as a - h t (  
and = 90" required for the sample to be leiragonal
were tested and found to be satisfactory. Hence, it is concluded 
that the structure of the present ligand is tetragonal.

The experimental density of sample was determined by using 
specific gravity method, which further enabled to calculate ific 
volume of unit cell. The number of atoms (n) per unit c^l woic 
calculated by using equation ( p  = nM / NV ) and was liund lo 
be 2. The other parameters such as pore fraction, pt\cking 
fraction, particle size, radius of atom were then calculalctl 1 he 
space group and point group of the sample were noled Itom 
International Table for X-ray Crystallography [11]. These values 
are presented in 'fable 2.

Tabic 2. X-ray paiametcrs ol 2-(2' hydroxy salicylidcne S -(2 
iluazolylazo)] phenol

Struct uie Tetragonal

Space group 14/mmni

Lnue group 4 / n̂i

Point group 4 / mmm

Symmetry of lattice Non pnmitive

Lattice parameters 18 898 A
14 907 A

Bond angles a  = ^  = 7 = 90"

Vol of unit cell .‘i32.'».80 A'
Radius of atom 8 18.1 A
Vol of atom 229.S.23 A'
Packing fraction 4,1 11 %

Density p (Experimental) 0 187 gr/cc

(Theoretical) 0.202 gr/cc

Pore fraction 31.07%

Thickness of particle 248.15 A

The particle size of the sample was calculated by using s 
equation t = 0.9A / B cos© , where A is wavelength ol X-ra
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radiaiion in A, B is the half angular width in radians and 9  is 
gfacg’s diffraction angle. For the determination of particle size, 
ihc "corresponding peak was enlarged for better accuracy in 
measuring the half width and then particle size of the sample 
u as calculated. This parameter makes it possible to distinguish 
liciwcen natural particle size and particle size due to broadening 
filed This was done by plotting a graph of B cosfl versus 
sin 0 The nature and behavior of these values arc presented

graphically in Figure 3. It is found to be straight line parallel to X 
axis ind icating  the absence of any stra in s caused by 
inhom ogeneous la ttice  d is to rtio n s and com positional 
fluctuations. Hence the sample under investigation is found to 
be homogenous with respect to the particle size distribution.
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