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Abstract

The Schiff base, 2-[2'-hydroxy salicylidene S-(2"-thiazolylazo)] phenol has been synthesized by condensation of 5-(2' thiazolylazv)

At ddehyde with 2-anunophenol  The punfied sample is characterized and has been subjected to X-ray diffractometry to elucidate structural

wormation The structure of the sample 1s found to
comancd and discussed

Reyvwords Azo compound. X-ray diffraction

PALS No 61 10 N7

I importance of Schiff bases can be related to the presence of

C = N- group in common with the natural systems and also to
e Lt therr casy formation gives us opportumity of building
Wids of difterent structures The Schiff bases containing azo
md azomethine group are known to possess bacteriostatic 11
aiteancerous |2] and other biochemical properties [3. 4], Ttis
aho known that the derivatives of thiazole have been used as
antcancer {S] and anthelmintic [6] agents. The fact that the
athancement of biological activity and toxicity 1s generally
ahieved by complexing these biological active compounds with
metalion | 7). Itis therefore. of considerable interest to know the
wnidinating behaviour of Schiff bases as ligand. We have
atempied here to report the synthesis of one such Schiff basc,
M2 hydroxy salicylidene 5'-(2"-thiazolylazo) phenol and its
suctural parameters by X-ray diffractometry.

All the chemicals used were of reagent grade.5-(2'-
huvolylazo)salicylaldehyde was prepared as reported earlier
IX] The Schiff base was synthesized by condensing this
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be tetragonal belonging to non-puinnuive system  The stram broadening etfects are also

aldchyde with 2-aminophenol i methanol medium . To a hot
methanolic solution ( 100 cm') of 5-(2-tnazolylazo)
salicylaldehyde (5 g,0.02 mole ) was added methanolic solution
( 10em’)of 2-aminophenol (1 4359g.0.02 mole) and it was refluxed
for 3-4 hours on watcr bath . After cooling the reaction mixture
was pourcd in ice-cold water . The separated solid was filtered .
washed with water, dried and recrystallised trom ethanol . The
purity of the product was checked by Thin Lay Chiomatography
(TLO).

Colour, yicld, melting point and clemental analysis are as
follows :

Brick red, yicld 64 % .Mp. - 137°C . IR- 1618 cm I(vC=N),
1593cm | (vN=N). 1271 cm " (vC-0). Anal. Cald. for €, H,
N,0,5.C 59.25 %, H 3.73%.N 17.27% found C 59.68%, H 3.83%,
N 17.43%.

Structurc of the molecule was tentatively fixed as given in
Figure | on the basis of clemental analysis IR , UV and 'THNMR
spectral studics.
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The XRD spectra was recorded on Philips PW 3710
diffractometer attached to a digital computer along with
graphical assembly The Cuk , radiation ( Cu-Ni25kV/20mA)
was used for analysis.
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Figure 1. Structure of hgand

The X-ray diffraction pattern ( XRD ) of 2- | 2'- hydroxy
Salicyhdene 5'-( 2" thiazolylazo )] phenol 1s shown in Figure 2

The XRD pattern shows fifteen reflection peaks in the range of

20(CuKer) = 10 to 80" with maximum peak at 26 = 14.835°
corresponds (0 a value of d = 5.967 A,
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Figure 2. X-ray diftiactogram of hgand

Table 1. Powder X-ray diffraction data of 2-[2'-hydroxysalicylidene §'-
(2"-thiazolylazo)| phenol

The indexing of the spectrogram with respecy g, the
prominent peaks have been carried out by using Compute,
software by trial and error method [8]. The programmnc \,,
modified in such a way that a good fit could be obtained betwe,,
observed and calculated d and Q and having Ssymmetry
constraints. The method also yielded hkI (miller indices) vyjy,,
The relative intensities corresponding to prominent peaks hyy,
been calculated (Table 1).

Comparison of value of d and Q for present ligand show,, mn
Table | reveals that there is good agreement between
calculated and observed values of d and Q on the bayy
assumption of tetragonal structure. The structure yields valye,
for lattice constant and cell volume ata=b = 18898 A -
14.907 A and V = 5323.80 A* respectively. In conjunction with
such cell parameters, the condition [9, 10] such as g =} 4,
and a = =7 =90° requircd for the sample to be tetragonyl
were tested and found to be satisfactory. Hence, it is concluded
that the structure of the present ligand is tetragonal.

The cxpenimental density of sample was determined by ung
specific gravity method, which further enabled to calcilate the
volume of unit cell. The number ol atoms (n) per unit c*ll were
calculated by using equation ( p =nM / NV ) and was fdund to
be 2. The other parameters such as pore fraction, packing
fraction, particle size, radius of atom were then calculated ‘I he
space group and point group of the sample were noted lom
International Table for X-ray Crystallography [ 11]. Thesc valucs
are presented in Table 2.

Table 2. X-ray parameters ol 2-(2' hydroxy salicylidene 5'-(2
thiazolylazo)] phenol

Peak 20deg d, A d A . 0, Q., Ml Rl 010

No %

1 14.835 5967 5976 00281 00280 130 100 200
2 15210 S B20 S RO3 00295 00297 031 364 200
3 19115 4.639 4657 00465 00461 113 257 2.00
4 20025 4430 4454 00509 00504 330 296 300
S5 21975 4041 4066 00612 00605 241 25.0 300

6 22279 2987 3986 00629 0.0629 223 273 300
7 24275 3663 3664 00745 00745 341 792 300
8 26285 3387 3371 0.0871 0880 342 607 300
9 26925 3308 3317 00914 00909 333 985S 3.00

10 29895 2986 2988 0.1121 01120 460 201 4.00
11 31395 2847 2.343 01134 01137 025 119 400
1234030 2632 2634 01143 01141 163 74 4.00
13 44569 2031 2.029 0.2424 0.2429 227 13.2 5.00
14 61315 1511 1.512 04382 04373 159 1.4 600
IS 76711 1.241 1245 06490 0.6447 859 52 7.00

Structuie Tetragonal
Space group 14/mmm
Laue group 4/ m
Point group 4 / mmm

Symmeltry of lattice

Non pnmitive

Lattice paramcters 18 898 A
14907 A

Bond angles a=f=y =90

Vol of umt cell 5323.80 A'

Radius of atom 8183 A

Vol of atom 229523 A'

Packing fraction 43 11%

Density p (Experimental) 0 187 gri/cc

(Theoreucal) 0.202 gr/ce
Pore fraction 31.07%
Thickness of particle 248.15 A

The particle size of the sample was calculated by using ?
equation t =094/ B cos@, where } is wavelength of X-1!
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cadhation in A, B is the half angular width in radians and 9 is
Brags’s diffraction angle. For the determination of particle sizc,
he corresponding peak was enlarged for better accuracy in
neasuring the half width and then particle size of the sample
oo calculated. This parameter makes it possible to distinguish
hetween natural particle size and particle size due to broadening
Jlcct. This was done by plotting a graph of B cos@ versus
an 0. The nature and behavior of these values are presented
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iwore 3. Analysis of homogeneity
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graphically in Figure 3. It is found to be straight linc parallel to X
axis indicating the absence of any strains caused by
inhomogeneous lattice distortions and compositional
fluctuations. Hence the sample under investigation is found to
be homogenous with respect to the particle size distribution.
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