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Polychelates of Cu(II}, Ni(II}, Co(II}, Zn(II}, oxova-
nadium(IV} and dioxouranium(VI) with 2,4-dibydroxy-
benzaldehyde oxime (2,4-DBO)-formaldehyde (F)
polymer (2,4-DBO-F) have been prepared, Elemental
analyses of the polychelates indicate a metal: ligand
ratio of 1:2. The structures of the complexes have
been assigned on the basis of their elemental analyses,
IR spectral, magnetic moment and reflectance spec-
tral data.

Attempts to prepare coordination polymers hav-
ing good thermal stability and catalytic activity
have enhanced the development of polymeric ma-
terials. Polymeric ligands prepared by condensing
formaldehyde with salicylic acid or resorcylic acid
have been used as selective ion exchange reagents
for the extraction of uranyl ion from solution I.

Chelates of oxalic acid catalysed salicylaldehyde -
formaldehyde polymer and p-arninosalicylic acid
- formaldehyde polymer with various metal ions
have been reported+'. Chelating polymers have
been prepared by condensing p-chloro- and p-
bromosalicyclic acids with formaldehyde. Their
polychelates were also prepared and character-
ized+". This prompted us to try to prepare po-
lymeric chelating ligand which would be able to
form complexes with a variety of transition me-
tals. This note describes the preparation and
characterization of polychelates of the polymer
derived from 2,4-dihydroxybenzaldehyde oxime
and formaldehyde (2,4-DBO-F)6.

Experimental
All the chemicals used were either of AR grade

or chemically pure grade. DMF and methanol
were used after distillation. 2,4-Dihydroxyben-
zaldehyde oxime was prepared following a known
method",

Analyses of C,H and N were carried out on a
Coleman C,H and N analyzer. IR spectra in KBr
disks were recorded on a Perkin-Elmer-983 spec-
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trophotometer. The metals were estimated by
standard EDTA titration after decomposing the
polychelates. The magnetic susceptibilities of the
complexes were determined at room temperature
by the Gouy method. Electronic spectra were re-
corded on a Beckman DK-2A spectrophotometer.
Thermograrns were recorded on a Du Pont Ther-
mal Analyzer - 951.

Preparation of polymer
2,4-DBO (15.3 g, 0.1 mol) and oxalic acid (1%

w/w of 2,4-DBO) dissolved in water were heated
on a water-bath for 1 hr and then polymerized
with 37% formaldehyde (0.1 mol). The contents
were refluxed with stirring at 85-8rC for 6 hr on
a water-bath. The solid yellow product obtained
was filtered, washed with a large amount of boil-
ing water and dried. Dried polymer was soxhlet-
extracted with solvent ether to remove unreacted
2,4-DBO. The polymer was purified by reprecipi-
tation from DMF with water and dried at 60°C.
The molecular weight of 2,4-DBO-F polymer was
found to be 3150 glmol.

Preparation of polychelates
2,4-DBO-F polymer (0.01 mol) was dissolved

in 30 ml of DMF-methanol mixture (1:1). To this
solution, a solution of metal acetate (0.005 mol)
in 30 ml of DMF-methanol mixture (1:1) was
added dropwise with constant stirring. After the
addition of metal ion solution, the reaction mix-
ture was digested for 30 min on a water-bath.
The solid product thus separated was filtered,
washed with DMF - methanol mixture (1:1) and
hot distilled water. The product was dried at
60°C for 24 hr.

Results and discussion
All the polychelates are co loured and amor-

phous in nature. They are insoluble in common
organic solvents ..The elemental analyses shown in
Table 1 agree with a 1:2 (metal: ligand) stoichi-
ometry.

IR spectral studies
IR spectrum of the polymer shows a broad

band in the region 3280-3600 cm-I due to vOH
mode. While this band remains unchanged in the
spectra of polychelates, a sharper but weaker
band present at 2720 em -I (assigned to
H-bonded vOH of the phenolic group in the or-
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Table 1 - Analytical, magnetic moment and reflectance spectral data of polychelates

Polychelates Found (Calc.), % l1eft. Electronic Assigrunent
(BM) transitions

C H N Metal (cm-I)

2,4-DBO-F 58.10 4.12 8.46
(58.18) (4.24) (8.48)

[Cu(2,4-DBO-Flzln 51.20 3.40 7.02 16.20 1.64 15,625 2Blg~2Alg

(49.04) (3.06) (7.15) (16.23) 25,000 Charge-transfer

[Ni(2,4-DBO-Flz.2H201n 48.10 3.90 6.50 13.85 3.15 9,615 3Az/.F)~ 3 Tzjf)

(45.42) (3.78) (6.62) (13.89) 15,411 3Az/.F)_3~jF)
25,108 3Az/.F)- 3 ~jP)

[Co(2,4-DBO-Fh1 50.08 3.30 7.12 15.12 3.83 8,810 4Az~ 4TI(F)
(49.62) (3.10) (7.23) (15.23) 16,077 4Az~4~(P)

24,691 Charge-transfer

[VO(2,4-DBO-Flz·H2°1" 47.52 3.42 6.49 13.00 1.75 11,160 2B2~2E
(46.49) (3.15) (6.78) (12.34) 17,100 2B2~2BI

24,330 2B2~2AI
[U02(2,4-DBO-F hln 33.60 1.89 4.23 40.55 Diamagnetic 20,610 Il:; _3:rtu

(32.10) (2.00). (4.68) (39.80) 24,520 Charge-transfer
[Zn(2,4-DBO-F)21 50.82 3.22 6.92 16.65 Diamagnetic

(48.81) (3.05) (7.12) (16.62)

tho position) disappears from the spectra of po-
lychelates. .

This indicates the replacement of hydrogen of
the phenolic OH group (2-position) by metal ions.
The lowering of vC = N band by 10 cm - 1 in the
polychelates suggests coordination of metal ions
through nitrogen of the oximino group. The in-
crease in N - 0 stretching frequency by 30 to 50
cm - 1 confirms the coordination through nitrogen
of the oximino groups. In oxovanadium(IV) and
dioxouranium(VI) polychelates, sharp bands at
970 and 925 em -I are assigned to the v(V = 0)
and v(U = 0) modes respectively'v". The band
around 550 em -I corresponds to the v(M - N) vi-
bration".

Magnetic and reflectance spectral studies
The magnetic moment and reflectance spectral

data of polychelates are shown in Table 1. The
magnetic moment of Cu(II) polychelate is 1.64
BM which is lower than expected and this may be
due to weak exchange coupling. The reflectance
spectrum of Cu(II) polychelate exhibits two bands
in the expected region for square-planar CU(II)12.
The Ni(II) polychelate shows a magnetic moment
of 3.15 BM which is close to the range (2.8 to 3.3
BM) observed for octahedral stereochemistry".
The reflectance spectrum of Ni(II) polychelate
shows three bands in the expected region for oc-
tahedral geometry 14.This structure is further con-
firmed by the ratio V/Vl which is 1.67, close to
the value expected for ocrahedral structure". The

Co(II) polychelate has a magnetic moment of 3.83
BM which is consistent with the spin-only value
for three unpaired electrons in a tetrahedral envi-
ronment". Its reflectance spectrum shows three
bands in the region expected for tetrahedral
geometry 17. The magnetic moment in oxovanadi-
um(IV) polychelate is 1.75 BM which is normally
observed for octahedral symmetry'". Reflectance sp-
ectra show three bands in the region expected for oc-
tahedral stereochemistry'V", The Zn(II) and diox-
ouranium(VI) polychelates are found to be diam-
agnetic as expected. The reflectance spectrum of
dioxouranium(VI) polychelate exhibits two ab-
sorption bands in the region expected for octahe-
dral stereochemistry". On the basis of IR and ref-
lectance spectra, magnetic measurements, ele-
mental analyses. and the structure of the polymer
(2,4-DBO-F) discussed earlier", it appears that
chelation involves the two donor groups from dif-
ferent polymeric chains, as shown in structure A
andB.

Thermal study
Voges'? has reported that the thermal stability

of a polymer is higher than that of its polyche-
lates because of hydrogen bonding in the former.
Our results also show -that 2,4-DBO-F is more
stable than the polychelates, and the order of
stabilities has been found to be: 2,4-DBO-F >
Ni chelate > Cu chelate > Mn chelate > U02
chelate'> Zn chelate > VO chelate > Co chel-
ate.
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The removal of water above 150°C in case of
Ni(II) and Mn(II) polychelates indicates the pres-
ence of two coordinated water molecules whereas
oxovanadium(N) polychelate has one coordinated
water molecule".

Acknowledgement
The authors are thankful to Prof V S Patel,

Head of the Chemistry Department, Sardar Patel
University, Vallabh Vidyanagar for providing the
necessary facilities. One of the authors (BKP) is

92

thankful to the Gujarat Government for awarding
a research fellowship.

References
1 Pennington L D, Donaruma L G & Tomic E A, Ind

Engng Chern Process Des Dev, 2 (1963) 43.
2 Winslow E C & Manning A A, J polym Sci, 2 (1964)

4903.
3 Patel S D, Patel H S & Patel S R, ] macromol Sci Chern,

16 (1981) 1335.
4 Patel H S, Patel S D & Patel S R, Angew makromol

Chern, 106 (1982) 223.
5 Patel H S & Patel S R, ] macromol Sci Chern, 17 (1982)

1383.
6 Patel B K & Patel M M, Proc Ind Acad Sci, 100 (1988)

405.
7 Mangoni L, Ann Chern, 48 (1958) 930.
8 B linkR& Hadzi D,] chem Soc, (1958) 4536.
9 Madan S K & Donohue A M, ] inorg nucl Chern, 28

(1966) 1303.
10 Ahuja I S & Singh R,J inorg nucl Chern, 35 (1973) 561.
11 Patel R B, JIndian chem Soc, 60 (1983) 218.
12 Syamal A & Kale K S, Indian] Chern, 16 (1978) 46.
13 Utseno S,] inorg nucl Chern, 32 (1970) 1631.
14 WaitonR A,] inorg nucl Chern, 28 (1966) 2229.
15 Rosenthal M R & Shephered T M, Inorg Chern, 4 (1965)

840.
16 Figgis B N & Nyholm R S,] chem Soc, (1959) 338.
17 Patel M N & Patil S H, ] macromol Sci Chern, 17 (1982)

675.
18 Bovey D M H & Clark E R, I inorg nucl Chern, 29

(1967) 755.
19 SelbinJ, Chern Rev, 65 (1965) 153.
20 SelbinJ, Coord Chern Rev, 1 (1966) 293.
21 Kariya K P & Bhave N S, Indian] Chern, 26 (1987) 788.
22 Voges R L, Pitman C U & Elder J, Macromolecules, 4

(1971)302.
23 Nikolaev M A, Logvinenko V A & Myachina L I, Ther-

mal analysis, Vol 2 (Academic Press, New York) 1969,
779.




