
bands of medium to strong intensity in the complex 
salts. Tartaric acid shows the OH deformation vibra
tion at 1275 cm- 1 which disappears in uranium(lV) 
ditartarate indicating that the OH groups are coordina
ted to uranium(lVJ ion. The v,(OCO) band as repor
ted above in this compound is relatively broader than 
all other complex salts which further implies that this 
band arises due to a combination of several superim
posed bands. 

In complex salts the observed bands in this region 
appear on both higher as well as lower frequency side 
of 1275 cm- 1 band and clearly imply that the OH 
groups are dissimilar and most probably only one of the 
OH group is coordinated to uranium(IV) ion. In addi
tion to the above spectral data, the spectra of d·tartaric 
acid show a peak at 1097 cm- 1 which arises due to C-0 
stretching vibration of the secondary alcoho1ic group 
{C-OH). In uranium(IV) ditartarate and its complex 
salts this band shifts to a lower frequency region 1085-
1049 cm-1 and appears as a doublet. The splitting 
indicates that both the (c-OH) groups are dissimilar in 
these compounds. 

It appears from the above discussion that tartarate 
ion coordinates through two carboxylate groups and a 
hydroxy group to a uranium(IV) ion and the secondary 
hydroxy group being coordinated to a neighbouring 
uranium( IV) ion. The splitting of the (C-OH) stretch
ing band appears due to differences in vibrational 
eDergies of the coordinated OH group in the chelate 
ring and the coordinated OH group with the neighbour
ing uranium(IV) ion. 
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WE describe in this paper the preparation and 
characterisation of some Ni(II) complexes with 
2-phenyl-5-carboxymetbyl·4-thiazolidfnone deriva

tives', having phenyl. p-chlorophenyl and p-metboxy-
phenyl sroops in position 3. 

Experimental 

The three ligands (I) have been prepared by tbe 
condensation of proper Schiff bases with thiomalic acid 
following the procedures described in literature1 ' 1~. 8 • H,C,-r-rR 

S C=O 
"\, CH / 
/ 

HOOCH 2 C (I) 

Where R=phenyl, p-chloropheoyl or p-metboxyphenyl. 

Bquimolar quantities of nickel chloride in distilled 
water and the ligands in rect1fied spirit were mixed and 
the PH was adjusted between 6 to 6.5 by means of ace
tate buffer. The mixture was retluxed for 1 hr. Separated 
solids were filtered, washed with hot water and then 
with alcohol. The complexes were dried in vacuum 
at room temperature. All the complexes were insoluble 
in water and common organic solvents and were only 
partially soluble in DMF. Data on elemental analysis, 
thermal analysis, magnetic moment at room tempera
ture, electronic and ir spectra are stated in Table 1. 

Results and Discussion 

Elemental analysis shows the complexes to be 
1:2::M:L with two water molecules. Thus the ligands 
behave as bidentate monobasic groups and with two 
water molecules give a six-coordinate Ni(II) complex. 
The low conductivity (about 10 mhos) indicates the 
non-electrolytic nature of the complexes. The T.G.A. 
residues are in accordance with the suggested com
position of the molecules. DT A curves show an 
endothermic peak. between 140-175° which suggests the 
presence of water; decarboxylation sets in at around 
320° in all these complexes. 

The values of the experimental magnetic moments 
of the complexes are found to lie in the range of 3 to 
3.2 B.M. suggesting an octahedral stereochemlstry4. 
All the complexes show absorption bands at around 
360 om and 420 om which are also present in the 
ligands. They further show three more bands which 
are weak. These bands could be due to the following 
idealised (O,. symmetry) transitions. The bands at 
450 om (e-770), 530 om (e==300) and 640 om (e=l20) 
could be 3 A 20-+ 3 Tu(P), 8 As 0 - 8 Tu(F) and 8 Au-+ 
8 T 20 transitions respectively. 

The ir spectra of the complexes show a broad peak 
around 3500 cm- 1 confirming the presence of water 
molecules. A band around 1720 cm-1 in aU the 
complexes shows the presence of C=O group. It is 
not shifted from its position in the ir spectrum of the 
ligands. Hence we conclude that the C=O group does 
not enter into complex formation. A very weak band 
near 7.50 cm-1 could be assigned to rocking vibration 
of water attached to nickel. The complexes show two 
sharp bands at ....... 1600 cm- 1 and ..-....1400 cm-1 doe to 
the coo- group. The second bond of ligand to Ni{II) 
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TABLE I-ANALYTICAL, MAGNBTIC, THERMAL AND SPECTRA DATA 

No. Complex Mol. % % % P.B/ f Molar Thermal Electronic IR 
wt. Melal Sulphur Nitrogen B.M. conduc· Analysts spectra spectra 

(cm"1) 

1. 2,3-Dipbenyl-5- 735 8.02 3.71 
carboxymetbyl-4- (718.7) (8.17) (3.b9) 
tbiazolidinone 
Ni(II).2H 1 0 

2. 2-Phenyl-3-(p- 731 7.56 3.64 
cblorophenyJ)• 
5-carboxymetbyl-

(750.7) (7.45) (3. 73) 

4-thiazolidioone 
Ni(II).2H,O 

3. 2-Phenyl-3-(p- 762 7.48 3.72 
methoxypbenyl)-5· (778.7) (7.53) (3.59) 
carboxymetbyl-4· 
tbiazoJidioooe 
Ni{JI).2H,O 

•c1 found 8.7 (8.9) 

can be at S, N or 0 (of CO) site. If the bond Js 
established at suJpbur, a six-membered ring will be 
formed. With either N or 0 as the donor site, the 
chelate ring will be seven-membered and hence less 
stable. On tbe basis of the structure of the ligand, 
we suggest Ni-S bonding. The stretching vibration of 
M·S bond was beyond our ir range. We, therefore, 
suggest that our complexes are diaquo, octahedral 
complexes where the ligand binds the metal at S and 
COO groups. 
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H ARKINS et a/1 fint reported copper(II), nickel(ll), 
cobalt (II) and zinc( II) complexes of 2-(2' ·pyridyl) 
benzoo.xazole. Oxygen bonded complexes of 2-me-

thylbenzooxazole and of bcnzooxazole with halides of 
the above metal ions were studied by Duff and Hughes 11 

and by Duff8 • Complexes of some alkyl• and hydroxy
alkyl derivatives of benzooxazoles with silver(I)", niobium 
pentachloride11, palladium(ll) 1 and iridium(III)'~ have 
also been reported. We herein report some homo and 
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tance %residue (om) 
Ohrn-1 found 
cm•mole-1 (N10) 

8.74 3.03 8 20.95 360 3520 
(8.92) (l0.6) 420 2980 

44.5 1725 
.530 1607 
640 1410 

750 
8.44 3.2 12 19.2 360 3500 

(8.52) (19.0) 425 3000 
450 1720 
540 1600 
630 1400 

750 
8.31 3.05 10 19.7 350 3500 

(8.22) (19.4) 425 3000 
450 1730 
540 1600 
650 1390 

740 

and hetero-complexes of chromium(III) with 2-(o·hyclro
xyphenyl) benzooxazole, HL,(I) 

~ 
OK 

HL(I) 

Experimental 

2-(o-Hydroxyphenyl) benzooxazole11 and trichloro 
tria (thiourea) chromium(III)e were prepared by stan· 
dard procedures. 
[ CrL1 ]4H ll 0 : A mixture of 0.8 gm ( .-0.004 mol) of 
the ligand in alcohol, 0.8 gm (,_0.002 mol) of [Cr(tu)s 
Cl8] In 20 ml alcohol and S ml water was reftuxed on a 
steam bath for S hrs. 

After filtration the volume was reduced to 30 ml 
and was left overnight in the refrigerator. 2 ml wator 
was added and tho mixture again left in tbe refrigerator 
for the separation of the unreacted ligand. After 
filtration the solution was reduced to 15 ml and allowed 
to crystallise. Finally, the green crystalline compound 
was collected, washed with litUe water and stored ill a 
desiccator. 

[Cr(L)(dipy)(tu)8 ]C11 : To a 1:1 alcoholic solution 
of 1 gm of [Cr(tu}.CI8 ], 0.8 gm of dipyridyl was added 
and tbe solution was reO.uxed for 4-S hrs. O.S sm of 
benzooxazole dissolved in alcohol was tben added and 
reO.uxiog continued for about 16 hrs. After filtration 
the volume was reduced, 6 ml water added and left in 
the refrigerator for a few brs. The unreacted Upnd 
was removed, the solution was concentrated under I 
stream of air and then left In the refrigerator for 2 
days. The solution was scratched witb 10 ml water and 
the separated brown crystalline product was co)Jocted, 
washed witb acetone and stored in a desiccator. 


