
NOTES 

movement of labile H+ ions from urea nitrate. On 
the basis of I.R. spectral data Davies and Hopkins., 
concluded that the point of proton attachment is the 
nitrogen (structure I). On the other hand, Redpath 
and Smith 5 on the basis of NMR studies favoured 
structure II, for urea nitrate 
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According to Kutty and Murthy8 both the structures 
I & II exist in the solid state becasue of the strong 
hydrogen bonding net work in the solid with com­
paratively high mobility for the proton. This 
changes the electroneutrality of strontium carbonate 
and causes the displacement of Sr!ll+ ions which in 
turn combine with the nitrate present at the inter­
phase resulting in the formation of strontium nitrate. 
These steps occurring at the phase boundary are 
followed by the bulk reaction, the rate of which 
varies depending upon the particle size of the 
reactants. The movement of nitrate ions from the 
bulk takes place due to the concentration gradient 
set up by the removal of nitrate ions at the surface. 

The participation of water in this reaction as 
adsorbed or otherwise held at the surface is ruled 
out by the fact that the mixture forms a paste only 
at the later stage of grinding. To prove that the 
reaction takes place simply on grinding in the solid 
state, physical methods like infra-red spectrum and 
X-ray powder diffraction are adopted, where the 
solvent does not play any role at all. The work is 
being continued in this direction. 

Strontium occurs in nature as strontianite. There­
fore the method described here may be utilized to 
concentrate strontium content from the very low 
grade ore. 
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THREE new compounds Cu(V08 ) 111 .Py.3H9 0, 
CuMo0.,.4Py.2H1 0 and CuWO.,.Py have been 
prepared and their I.R. spectra studied. Chemical 

literature of the last hundred years reveals practi­
cally no information on complexes of Cu(ll) with 
pyridine having molybdate, vanadate and tungstate 
anions of the above mentioned compositions. 

Experimental 

Pure crystalline CuS0,..5H1 0 (B.D.H. quality) 
was dissolved in minimum amount of water and to 
this pyridine (S. Merck) was added dropwise till the 
colour turned to intense blue. Thereafter. saturated 
solution of ammonium-metavanadate (A.R.) was 
added slowly with constant stirring until the pre­
cipitation was complete. The reaction mixture was 
digested on a water bath for nearly an hour, left 
overnight, filtered, washed with hot water containing 
a little of pyridine till free from vanadate, alcohol 
containing a few drops of pyridine and finally with 
ether. A-yellowish green product obtained was 
dried in a vacuum desiccator and analysed. 

fFound: Cu.l6%; C, 15.52%; H, 2.65%; N, 
3.45%, calcd. for Cu(V08 ) 1 .Py.3H,O: Cu, 16.10% ; 
C, 15.21%; H, 2.78%; N, 3.54%]. Exactly the same 
procedure was followed with ammonium molybdate 
(B.D.H.) and sodium tungstate (B.D.H.) solutions 
to get light blue and dark green substances respect­
ively. The compounds were analysed. [Found : 
Cu, 10.87%; C, 42.10% ; H, 4.05%; N, 9.42%, calcd. 
for Cu Mo0.,.4Py.2H110: Cu, 11.04%; C, 41.70%; 
H, 4.17% ; N. 9.73%] and [Found : Co, 16.39%; 
C. 16.20%; H, 1.05%; N, 3.16%; calcd. for Co, 
WO.,.Py: Cu, 16.27%; C, 15.36%; H, 1.28%; 
N, 3.58%]. 

The I.R. spectra were recorded on a grating 
infra-red spectrometer (Perkin and Elmer Model-337} 
at the C.D.R.I., Lucknow. 

Discussion 

Pyridine vibrations have been reported 1 to be in 
the region of 3000 cm-1 because of C- H mode and 
other vibr,ations at 1578, 15~0, 1478, 1436, 1372, 
1350 1217 1145 1085, 1067, 1031, 991, 942, 886, 
747 7oo 6S2 605'and 405 cm-1 • There is a very 
br~d band 'in the region of 3600 to 3000 cm-1 , 
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region corresponding to H 110 and or C-Hin the 
compounds. This indicates the presence of water 
molecule in coordinated and H-bonded form 9 • 

This also indicates the presence of pyridine mole­
cules. The pyridine vibrations in the region of 
1600 cm-1 to 400 cm-1 are very clear. However, 
some of the bands appear to have been mixed up 
~ue to the vibrational bands of the anions present 
m the compounds. Also, there are slight shiftings 
in the pyridine bands indicating coordination to 
metal ions. Similar shiftings have been found in 
many pyridine compounds by other workers 8 • 

~yridine has a strong band at 750 cm-1 correspond­
mg to out of plane C- H vibration •. This may be 
taken as an evidence for a weak bonding between 
pyridine and the metal ions in the compounds. 
There are medium bands also in the 1600 cm-1 

region corresponding to H 10 mode of vibration. 
Aqua-complexes generally show vibrational band 
in this region 11 • The vibrational mode of co­
ordinated water has been observed by several 
workerse-s in the region of 800 cm-1 and the 
band is very weak. The infra-red data of the 
compounds indicates the presence of a weak band 
in this region corre3ponding to coordinated water 
molecules. These bands are observed at 820 
cm-1 and 830 cm-1 in the compounds. Strong 
infra-red bands at 92) and 895 cm-1 in the spectrum 
of CuMo0 • .4Py.2H,O may be due to Mo04 -mode. 
Similarly a doubt at 640 cm-1 and a weak band at 
660 cm-1 in its spectrum may have a major contri­
bution from MoO... The strong broad absorption 
at 790 cm-1. may also have contribution from MoO,.. 
On comparison of I.R. spectrum of this compound 
with t?at of Cu(V08 ) 9 .Py.3H90, it appears that 
there IS a new strong band at 820 cm-1 and very 
broad bands at 590 cm-1 and 525 cm-1 • As these 
bands9 are present only in the spectrum of 
Cu(V08 ) 1 .Py.3H90, they may be assigned to V08 

group. The presence of a broad absorption hump 
in the region of 1000-700 cm- 1 in the infra-red 
spectrum of CuWO.,.Py may be due to WO,. vibra­
tions. Since there •s no such absorption in the 
spectra of any of the other compounds mentioned 
here, it appears that this assignment is reasonable. 
There is a medium band in the region of 1600 cm-1 

in the I.R. spectra of the compounds suggesting co­
ordinated water molecule 11 • On this basis the com­
pound may also be thought to be as CuWO.,.Py.H9 0 
mstead of CuWO.,.Py, as suggested on the basis of 
elemental analysis. 
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THE metal complexes of tridentate dibasic ligands 
usually exhibit novel magnetic, spectral and 
structural properties1 -&. The dibasic behaviour 

of these ligands forces the metal (II and III) ions to 
dimerise or polymerise leading to metal complexes 
with unusual magnetic properties. In recent years 
there has been considerable interest on the syntheses 
a~d magnetic properties of copper(II) and oxovana· 
diUm(IV) complexes of tridentate ONO donor 
dibasic Schiff bases derived from salicylaldehyde or 
substituted salicylaldehyde and orthoamino­
phenol11-"'. In this preliminary communication we 
report the synthesis of several new oxovanadium(IV) 
complexes of Schiff bases derived from salicyl· 
ald~hyde or substituted salicylaldehyde and ortho· 
ammobenzylalcohol. It may be mentioned that 
this is. the first repo~t on the metal complexes of 
these ligands and we Wish to make a comprehensive 
st~dy of ~he coordi~3:tion complexes of these ligands 
with various transitiOn and non-transition metal 
ions. 

General Method of Synthesis of the Complexes: 

. A methanolic solution (50 ml) of the appropriate 
hgand prepared in situ was reacted w•th a methanolic 
solution of freshly prepared oxovanadium(IV) 
acet~t~ under reflux with stirring. The separated 
prectpttates were filtered, washed with methanol 
and dried under vacuum. The analytical data of 
the complexes are presented in Table 1. 

The absence of the v(OH) stretch in the mfra-red 
spectra _of the comp~exe~ indicates the deprotonation 
of the bgands and dtbastc character of these ligands. 
The P(V = 0) frequency of the complexes occurs at 
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