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SYNTHESES AND CHARACTERIZATION OF NEW SCHIFF
BASE POLYMERS AND THEIR COPPER(Il) AND NICKEL(H)
CHELATES

M.Y. Khuhawar and A.H. Channar

Institute of Chemistry, Universaty of Sincgh.
Jamsehgoro, Sindh, Pakistan.

ABSTRACT

Four new Schiff base polvyemrs poly 5,5 ' -methylene-—
bis-salicylaldehyde-tetramethylethylenediimine(PMSATen!,
poly3,5 -methylenebis-salicylaldehyde-mesc—-stilbene-
diimine(meso-PMSAS),poly3,5 ' -methylenebis—-salicylalde-
hyde-dl-stilbenediimine(dl-PMSAS) and polyS5,% -
methy lenebis-salicvlaldehyde 2,46-diiminopyridine(PMSAP)
and their copper(ll) and nickel(Il) chelates have been
synthesized. They have been characterized by elemental
micro—analysis, intra red and ultraviolet/visible
spectrophotometry. The reduced viscosity of PMSATen,
meso-PMSAS and dl1-PMSAS measured in tetrahydrofuran
(THF) was found 1n the range of 0,135-0.315.

INTRODUCT ION

A number of Schiff base polvmers have been
reported [(1-95] by polyvcondensation ot terephthaldehvyde
6,71 glyoxal [71, bissalicylaldehvde-5,5’-sul fone
[2,8), 9,5 -methylenebis-salicvlaldehvde (1,%,8,11],
4,4’ -dihydroxy—-3,3'-diacetylbiphenyl [12)} ana 3,3'-
diamino-4,4’ ~ditormyldiphenylsulfone [13] with different
diamines. Thevy have attracted attention as solid phase
in gas chromatography [14] and as catenation ligands,
where they have been studied as coordination polymers
[11,123]. Thermal stability of Schiff base polymers 1is

also reported as comparable to polvamides (5, 7-8]. In
the present work some new polymeric Schiff bases and
their copper(ll) and nickel(II) chelates have been

prepared and characterized.

523

Copyright © 1995 by Marcel Dekker, Inc.



15:50 24 January 2011

Downl oaded At:

524 KHUHAWAR AND CHANNAR

EXPERIMENTAL

Preparation of Poly—-5,5 —-methylenebisisalicyl—
aljehyde)meso-stilbenediimine(mesoPMSA-S) and poly-95,5
-methylenebis(salicyl—aldehyde}dl—-stilbenediimine—

(01 -PMSAS) .

To the solution of 5,95 —-methylenebis-salicyl-

aldehvyde (0.5321 g) in tetrahydrofurn (THFY (3 ml}) and
acetic acid glacial (10 ml) was added meso-
stilbenediamine (0.22 g) or dl-stilbenediamine (0.22 g)
dissolived in THF (9 ml) and acetic acid (5 ml;. The
m:xture was refluxed for 2 hrs, The mixture was
d1luted with =2thanol (90 ml). The precipitate cbtained
wes filtered and washed with water, ethanmol and diethvl
ether. Precipitate was recrvsetallized fraom

tetrahydrofurn—-ethanol (1i:1).

Preparation of Poly-5,5 -methylenebis(salicylaldehvae)}-
tetramethylethylenediimine(PMSATen)

To a solution of 5,95 -methylenebis-salicylaldenhyde
(.92 g) in THF (5 ml) and acetic acid (10 ml)
was added tetramethylethylenediamine in diethyl ether
(O ml). The mixture was refluxed for 2 hrs and the

volume of the solution was decreased to half. The
remaining solution was diluted with ethanol (S0 ml).
Precipitate formed was filtered and washed with water,
e hanol and diethyl ether. The product ras

recrystalizied from tetrahydrofurn: ethanol (1:31).

Preparation of Poly-5,5 -methyvylenebis(salicylaldehyde)-
2.6-diimingpyridine (PMSAP)

5,5 -Methylenebis-salicylaldehyde (1.2 Q)
dissolved in THF (S ml) and acetic acid glacial (10 ml)
wWos added freshly recrystallized 2,6-
diraminopyridine(0.22 g) dissolved in tetrahydrofurn (S
ml). The precipitate appeared quickly, but the
mi1xture was heated on water bath for IO main. The
mixture was diluted with ethanocl (350 ml). Precipitate
wes filtered and washed with water, ethanol, THF  and

diethyl ether.

Preparation c¢f Copper(Il) and Mickel(l]l) Chelates

fo the solution of PMSATen, meso-PMSAS or dl-PMSAS
(¢,.9 g) in THF (20 ml) was added soluticon of nickel(Il)
aretate (0.3 g) or copper(ll) acetate(0.4 g) dissolved
ir THF (20 ml). The mixture was added acetic acid (1
m ) and refluxed for 15 min. The mixture was allowed
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i =} coel at room temperature and was stirrec
continuously for & davs. The precipitate was filtered
and washed with water. ethnancl THF and diethyl esther.

5,5 -Methylenebis-salicylaldehyde was prepared ac
reported by Marvel and Tarkov [17]. Mesoc and dl-
stilbenediamines(l,2-diamino-1,2-diphenylethane) were
prepared as reported [(15,16]. meso-Stilbenediamine was
prepared from hydrobenzamide to amarine., N-benzoyl- t-

acetyl-meso-stilbenediamine and meso-stilbenediamine
[15]. dl-Stilbenediamine was prepared trom
hydrobenzamide to amarine, 1soamarine, N-benzoyl-N-
acetyl-dl-stilbenediamine and dl-stilbenediamine,

Tetramethylethylenediamine(2,3-Diamino-2,3-dimethyl-
butane) was prepared by the reduction of 2,3-dimethyl-
2,3-dinitrobutane with granular tin 1n hvdrochloric acid
using reported method [17]. 2,6-diaminopyridine (E.
Merck) was recrystallized from n-hexane before use.

Elemental micro-analyses were carriled out by HEJ-
Research Institute of Chemistry, University of ¥Karachi.
Infra red spectra ot the compounds in kKBr were reccorced
on Perkin Elmer 1430 IR spectrophotometer within 40100 -
200 cm—t. Spectrophotometric studies in THF and
dimethyl sulfoxide (DMSO) were carried cut on Hitachi
220 Spectrophotometer. The viscosities of meso-PMSAS,
d1-PMSAS and PMSATen in THF (1 g ain 100 ml sclvent:
were measured at 30°C % 0.2°C using suspended ievel
viscometer (Technico ASTMD 445, Gallenkamp viscometer
bath WVS615 was used to control the temperature.
Reduced vasocity (W red) was calculated by dividing
specific viscosity (nsp) with concentration (g/100 ml:,

RESUL TS AND DISCUSSION

In the present work four polymeric GSchifft ba
tave been synthesized by the poly condensation ot S
methvlenebis-salicylaldehyde with different diaminec

(Fig.1Y The compounds were obtained 1in good vield "H—
Q0% theoratacal . Polymer PMSAP readilw precipitated
from the reaction mixture in THF, but reection mixture
was heated on water bath to complete the reacticn.
Polvmers meso-PMSAS. dl1-PMSAS and PMSATen are <socluble
in  THF and acetic acid mixture, and the product was
isolated after the addition of ethancl. Polymers
PMSATen, meso-PMSAS and d1-PMSAS are soluble in
THF, DMSO, ethyl acetate and N,N -dimethyl formamide
(DMF ), but PMSAP is only slightly soluble in DMSO. The
capper(11) and nickel(ll) chelates of PMSATen. meso-
PMSAS and dl-PMSAP were easily prepared. following
general svnthetic procedure, but gifficulties were
encountered 1n the preparation of copper(ll) and
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“ig.t Structural diagram of Schiff base polymers and
their polymetal chelates.

iickel(Il) chelates of PMSAP, because of its low
s0lubility in most of the solvents. The metal chelates
prepared were also slightly soluble in DMSO. The
results of elemental micro analysis {(Table 1)} agree
reasonably with the expected values.

The Schiff base polymers indicate a strong band
around 1630 cm—* corresponding to hydrogen bonded V C=N
and two bands at 1590-80 cm~* and 1490 cm—*due to VYC=C
vibrations. The compounds meso-PMSAS, dl1-PMSAs and
PMSAP 1ndicate a week band around 1660-55 cm—t, may be
due to —-C=0 present as an end group. Comparing the
relative intensity of the bands observed at 1630 cm—*
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JABLE - 1

RESULTS OF ELEMENTAL MICRO ANALYSIS

NAME OF COMPOUND CHEMICAL FORMULA n.p. YIELD EXPECTED 1
'C THEORITICAL  FOUND X
3 t H N
1. seso-PNSAS {CaeHz402Main 185 80 80.523 5,998 .48

20,194 5,608 5,734

2. di-PNSAS {CaeHza0282)n 180 75 80.523 3,593 b.48!
79.455 5.576 .49

3. PHSATen {C2:H240282)n 220 70 74.961 7.8 8.3M
74.432 7.8 820

4, PHSAF {C22H1902N5 !0 230 ¢ 73870 4,430 12,322
73,521 4,521 12,183
3. eeso-PASASCe {C20H2202N2Cu)n 1350 8% 70.50 449 5,67
49,51 §.49 4.867
6. sesc-PNSASNM {C20Ha20aNaN1 10 350 90 71,19 4.%2 L7
.20 3.%2 5.73
7. dl-PHSASCu {UaeH2202R20u)n »350 89 10,%0 4.4% a.e7
70.8% 1.62 4,84
§, d1-PMSASKI {{aoH2202NaN1 10 350 80 .19 4.52 R
70.85 4,62 4,84
5. FmMsalenCu (C25Hz202N2C000 2300 2 £3.37 .57
£3.12 3.13%
10 PMSATenki {Cz21H2202N2N1 0 Y300 &y 64.135 5,65 7,43

64,50 5.8 6.30

and 1660 cm—1, 1t 1s observed that weakest band at 1660
cm—+ is observed in PMSATen followed by in sequence,
with increasing relative intensity in d1-PMSAS, meso-
PMSAS and PMSAP. The compoud PMSATen indicates two
peaks at 1380 and 1370 cm™* due to C(CH=)=2 groups
contributed from diamine. A strong band is observed 1n
the Schiff base polvmers within 1275-70 cm—+ due to
phenolic C-0 bond vibration (9.111.
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The band observed around 1630 cm—1 in PMSATen, dl-
PMSAS and meso-PMSAS shift -10cm~+ in copper(ll) and
nickel(II) coordination polymers and is observed at
1¢20 em~2 [10], follwoed by a shoulder around 160%
cn—+, The nickel(Il} and copper{ll) polychelates also
irdciate bands within 1535-30 cm™% and 1470 cm—1, The
shifte in band position in polychelates as compared to
Schiff base polymers may be attributed to coordination
with metal ions. A number of bands are observed within
CO-630 cm—2 due to out of plane C-H vibrations,
ctaracteristics of adjacent aromatic hydrogen atoms 1in
a l the compounds. Comparing the 1R spectra of the
Si:haff base polymers and their polvychelates a band 1is
ohserved 1in copper and nickel polychelates within 460-
5 nm, which could be due to metal ligand vibrations
[ 83.

A number oT spectrophotometric studies have been
reparted on monomeric Schiff bases and their metal

derivatives {19,207, but a few are available aon
pclymeric Schiff bases and their metal deraivatives
[.w]. The spectrophotometric studies of PMSATen. dl-

PrMSAS and meso-PMSAS were carried out in THF and PMSAP
and copper and naickel polychelates were carried out n
DHso (table 2). The polymeric Schiff bases indicate
tuo to four bands within 380-240 nm. The compounds dl-
PMSAS and meso-PMSAs indicate a band at 241 nm and
compounds dl-PMSAS, meso-PMSAS and PMSATen indicate a
band within 254-258 nm. However PMSAP indicate a
similar band at 260 nm in DMSO. The band could be
assigned to nw-n* transition in benzoid rings and C=N
g-oups [18, 21]. A band is observed within 329-333 nm
in all the four Schiff base polymers. A similar band
his been assigned to w-n* transition in conjugated
azomethine [22]. The compound PMSAP also indicate
bands at 288 nm and 380 nm in DMSO. The former band
may be due to intra ligand n—m* transition, but the
latter is of lower relative intensity and may have
o-igin from n—n* transition,

The copper(I1) and nickel(II) polychelates
ivdicate four to five bands within 258-565 nm. All the
polychelates indicate a band within 2358-6% nm and
P1SATenCu, d1-PMSASCu, mesoc—-PMSASCu and d1-PMSASNI
11dicate also band within 278-288 nm. The band may be
die to w-un* transitions in benzoid rings. Their
pasition slightly different than Schiff base polymers
may be due to better coordination with metal ions. The
capper(II) polychelates indicate a band within 3I75-80
nn, but corresponding band in nickel compounds is
ooserved within 330-350 nm due to intra ligand wuw-n*
t-ansition as for ligands. The nickel compounds
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TRE-2

SPECTROPHOTONETRIC DATA OF SCHIFF BASE POLYMERS AND
THEIR METAL CHELATES

NANE OF THE CONPOUND SOLVENT  REDUCED Joax an (£ 12)
VISCOSITY

1. aeso-PNSAS THE 0.133 241(386), 285(393)
B(179)

2. d1-PHSAS THF 0.153 241(356}, 256(403)
320134,

3. PMSATen THF 0.315 254(284), 31290154)

A, PHSAP S0 - 260(150}, 288(56),
315(62), 380115

9. eeso-PNSASCu oHs0 - 20(625), 282(396),
380(164), 5651441,

b, meso-PHSASN DHSE - 260(119), 335(24)
M2(13), 455(8)

7. d1-PHSASCY DNSo - 258(87), 28B(4b)
380(181, 55010.6)

8. d1-PHSASNY DHso - 20(71), 288(24),
350{14), 418(s),
46003},

9, PNSATenCu tnso - 260{812), 27816581,

3751252), 363459

10 PMSATenN: ms0 - - 265(1621, 33023,
415(12), M5(8).

indicate a band within 416-22 nm, but a corresponding
band is not visible in copper(ll) compounds. The band
may be assigned to charge transfer as reported for
nickel(II) chelates of monomeric Schiff bases ([20].
The copper polychelates indicate a band within 550-465
nm, but corresponding band in nicke! polychelates
absarb within 445-65 nm. The bands may be due to d-d
transitions.
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The reduced viscosities of PMSATen., d!-PMSAE, and

meso~PMSAS showed law values (n red 0.135-0,.715), out

for PMSAP could not be determined because of low

colubility in THF and DMSQ, Similarly low nfed

viscosities have been reported for related Schiff bases

[e3.
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