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THE SYNTHESIS OF NEW B/S(AMINO-p-NITRO-
PHENYLGLYOXIMES) AND THEIR POLYMERIC
COMPLEXES WITH Cu(ll), Ni(ll), AND Co(ll)

H. Cahit SEVINDIiR

Department of Environmental Engineering, Faculty of Engineering
Sileyman Demirel University, Isparta, TURKEY

ABSTRACT

In this study, five new bis(amino-p-nitrophenylglyoximes), 1,4-phenylene
bis(amino-p-nitrophenyiglyoxime), 1,1-biphenyl-4,4'-bis(amino-p-nitrophenylgly-
oxime), 1,1'- diphenyloxy-4,4'-bis(amino-p-nitrophenylglyoxime), 1,1'-diphenyl-
methlene-4,4'-bis(amino-p-nitrophenylglyoxime) and 1,1'-diphenylethylene-4.4'-
is(ammo-p-nitrophenylglyoxime) have been synthesized from anti-p-nitrochloro-
phenylglyoxime and the corresponding aromatic diamines. Their polymeric complexes
with Cu(II), Ni(IT) and Co(II) have been obtained. The Cu(II) and Ni(IT) complexes of
these ligands are square-planar while the Co(II) complexes are octahedral with water
molecules as axial igands. '"H-NMR, IR and elemental analyses data of the complexes

and ligands are given

INTRODUCTION

The transition metal complexes of 1,2-dioximes have been of particular interest
as biological model compound!-3. The synthesis of substituted aminoglyoximes from
anti- chioroglyoxime or anti-p-tolylchloroglyoxime and the corresponding amines was

also reported!®. In these compounds, thr two oxime groups are no langer equivalent.

1227
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Addititional substituents on the aromatic group bound to the N-atom of
aminoglyoxime are expected to enhance the difference between the two oxime groups.

In the present paper, we report the synthesis of polymeric complex from five
new bis(amino-p-nitrophenylglyoximes) as examples of unsymmetrically substituted
1,2-dioximes.

RESULTS AND DISCUSSION

In this study, five new bis(amino-p-nitrophenylglyoximes) were synthesized
from the reaction of anti-p-nitrocholorophenylglyoxime and the corresponding
aromatic diamines in ethanol at -15°C. General formulas of these are as shown in (Fig.
1). The structures of the new ligands have been verified by elemental analyses, and by
'H-NMR, IR spectral data as shown in Tables I, IT and III.

In the 'TH-NMR spectra, two peaks are present for the OH protons of the
oxime groups. When the chemical shift values of the two OH protons are compared in
the five different ligands, the ones at lower field quite closely resemble each other
(11.78-11.62 ppm) while a considareble difference is observed for the one at the higher
field (10.60-10.40 ppm) (Table II). The chemical shift for OH protons have a
characteristic value for these types of oximes”8. The two deuterium-exchangeable
singlets correspond to two non-quivalent OH protons which also indicate the anti-
configuration of the OH groups relative to each other*9 The deuterium-exchangeable
NH protons, neighbouring the oxime groups, and the C-H protons are observed at
8.20-7.88 ppm and 7.55-6.55 ppm respectively’-10. The chemical shift values of the
-CH. protons appear at 2.68-2.51 ppm.

In the IR spectra of the ligands (Table III), NH (3420-3375 cm-!), OH (3270-
3150 cml), C=N (1670-1640cm1) and NO (970-950 cm-!) streches appear at
frequencies expected for substitued bis(amino-p-nitrophenylglyoximes)411-13,

The Cu(Il), Ni(IT) and Co(II) complexes of the five new ligands were prepared
in ethanol by the addition of the 1 % NaOH solution to raise the pH 4.5-5.0. The
complexes were characterized by IR and elemental analyses and the data in shown
Tables IV and V. Since the solubilities of the complexes in the organic solvents are
very low, 'H-NMR spectra could not be taken. The metal-ligand ratios in all these
polymeric complexes are 1.1, but Co(I) complexes also have, two coordinated water
molecules for each complex. Consequently, an octahedral structure for Co(Il) and
square-planar coordination for Ni(II) and Cu(II) compounds are proposed* (Fig. 2).
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Fig. 1. General formulas of ligands

Table 1. The Colors, Melting Points, Yields and Elemental Analytical
Results of the Ligands.

Yield | m.p°C Calcd.(found) %
) | dp | C H N

Cy,H|gNgOg | paleyellow | 75 | (177) | 50.58 3.47 21.45
(50.60) (3.49) (21.41)
CygHyoNgOyg white 80 | (185) | 56.19 3.70 18.72
(56.23) (3.71) (18.70)
CygHypNgOg | paleyelow | 79 | (165) | 5473 3.61 1823
(54.74) (3.60) (18.25)
CyoHyyNgOg | paleyelow | 84 | (170) | 5686 3.95 1829
(56.86) (3.96) (18.29)
CqoHygNgOg | paleyelow | 80 | (180) | 57.51 4.18 17.88
(57.52) (4.20) (17.88)

Compounds Color
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Table IL. 'H-NMR Data for the Ligands in DMSO-d; & (ppm)
Compounds | O-H* | O-H* | N-H* | H(arom) -CH,-
CpH sNgOg | 1178 | 10.60 | 7.88 [ 7.50-6.75 -

(2H,s) | (2H,s) | 2H,s) | (12H,m)

CagHpNOg | 11:65 | 10.55 | 820 | 7.55:690 -
(Hs) | (2Hs) | @Hs) | (16H,m)

CogHy,NgO, | 1175 | 1040 | 823 | 7.50-6.55 -
(2H;5) | (2Hs) | (2H,5) | (16H,m)

CpoHyiNgOg | 1162 | 1050 [ 810 | 750-675 | 253
(2Hs) | (2Hs) | Hs) | (16Hm) | (2Hs)

C30H,¢NgOg 11.65 | 1045 8.14 7.53-6.77 | 2.68-2.51
(2H,5) | (2H,s) | (2H,8) | (16H,m) | (4H,m)

2Disappears on D,O exchange
s: singlet m: multiplet

Table 1. Charecteristic IR Bands of the Ligands as KBr Pellets (cm-!

Compounds N-H O-H C-H C-H C=N N-O
v v (arom.) (aliph.)

Cy,H;sNzOg 3375 3150 3040 - 1650 950

C,gH4,NgOg 3390 3250 3060 - 1640 960

CpeH,,N;0, 3400 3270 3040 B 1660 960

C,oH,,NgOg 3420 3210 3000 2980 1670 970

CygH,NgOg 3410 3200 3030 2970 1660 970

In the IR spectra of the complexes, the shifts of C=N stretching frequency to
lower frequency and vibration corresponding to the N-O band to higher frequency
indicate to formation of the coordination bond between metal and the nitrogen the
coordinated H,O groups are identified by broad OH absorptions around 3580-3310
cm! which keep their intensities even after heating at 110°C for 24 h.

EXPERIMENTAL

Solvents and reagents were purified by drying over suitable dehydrating agents
followed by distillation. IR spectra were obtained using apye-Unicam SP 1025
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Table IV. The Colors, Melting Points, Yields, and Elemental Analytical

Results of the Complexes.
Compounds Color Yield Calcd. (Found) %
% C H N

(CyoH,gNgOgNi), maroon 90 (jg “g) é 112) (1199 2287)
(CxoH gN3OgCu)y dark brown | 85 (:; ?z) (g :g) (1199..15; )
(CyH gNgOgCo2H,0), |  brown 90 (“‘é ig) (g 2‘19) (112113 )
(Cantul0a0n maroon | % (5511 123)) (g 231?) (1177'.%55)
(CagHyyNgOgCu), dark brown | 90 (55(())-.882) é g ;) (11% Z% )
(CoH,)Ng04C02H,0),, |  brown 85 (‘;2‘;%) (g ;?) (1166..1167 )
(C2H5,NgOgNi), maroon | 75 (‘gzg) (;:z) (1166.%45 |
(C23HyNgOCu), dark brown | 80 (132(()) ) (:;;;) (11%,553;)
(CygH;,Ng04Co2H,0),, brown 85 (‘:’7732 ) (g _6/3) (1155 ;91 )
(Ca9H)4NgOgNi), maroon | 90 (55112?)) (ggg) (11%_6751)
(Cy9H,4NgOgCu), dark brown [ 90 é 115; ) (g 2513) (1]%-2 77)
w85 05 o
(C3oHpsNgOgNi),, maroon 82 (2;22) (;g%) (1]66 :;?l |
(C3H6NgOgCu), dark brown | 90 (23312) (ggg) (1&.345 )
(C3oH,gNg0gCo2H,0), brown 94 (232.22 ) (Z } g) (1155 A 4;32 )

Meiting points of all the compounds are above 360°C

1231
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Table V. Characteristic IR Band of the Complexes as KBr pellets (cm™1)

Compounds N-H [O-H[] CH [ CH O- [C=N[N-O
y y | (arom) [ (aliph) | H..O
(CyzH gNgOgNi), 3370 | - | 3030 | - 1710 | 1620 | 1000
(C13H,gNgOgCu)p 3380 | - | 3010 | - 1720 | 1620 | 1010
(CyyHgNgOgCo2H,0), | - g;‘gg 3070 - 1710 | 1610 | 960
(C14H,>NgOgNi). 3370 | - | 3020 | - 1720 | 1630 | 960
(C14H:NgOgCu), 3370 | - | 3000 | - 1715 | 1620 | 980
(CagHyNgOgCo2H,0), | - g g?g 3040 - 1710 | 1620 | 960
(C4H,,NgOoNi), 3340 | - | 3080 | - 1715 | 1650 | 990
(CagH32NgO4Cu), 3350 | - | 3060 | - 1710 | 1630 | 1000
(CygH2NgOCo2H,0), | - ; ;;8 3030 - 1720 | 1640 | 960
(C9H,,NgOgNi), 3370 | - | 3070 | 2960 | 1715 | 1650 | 970
(C9H,4,NgOgCu), 3380 | - | 3010 | 2980 | 1720 | 1640 | 960
(CygH14NgOgCo2H,0), - ;;38 3020 | 2940 | 1720 | 1630 | 870
(C 3oHasNgOgNi), 3360 | - | 3040 | 2970 | 1710 | 1620 | 990
(C30HaNgOgCu), 3400 | - | 3040 | 2950 | 1710 | 1620 | 960
(CyoHagNgOgCo2H,0), | - 3380 3020 | 2050 | 1715 | 1610 | 970

3340
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Fig 2. Octahedral and square-planar polymeric metal complexes of the bis(amino-p-
nitrophenylglyoximes).

spectrophotometer with KBr pellets. "TH-NMR spectra were recorded on a Varian T
100-A spectrometer with deuterium dimethyl sulphoxide as solvent and TMS as
internal reference. Elemental analyses (C, H and N) were determined using a Carlo-
Ebra 1106 model.

A. Synthesis of Substituted bis(amino-p-nitrophenylglyoximes)

In this study, 1,4-phenylene bis(amino-p-nitrophenylglyoxime), 1,1'-bipheny!-
4.4'-bis(amino-p-nitrophenylglyoxime), 1,1- diphenyloxy-4,4'-bis(amino-p-
nitrophenyl-glyoxime), 1,1'-diphenylmethlene-4,4'-bis(amino-p-nitrophenylglyoxime)
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and 1, 1'-diphenylethylene-4,4'-bis(amino-p-nitrophenylglyoxime) have been
synthesized from anti-p-nitrochlorophenylglyoxime and the corresponding aromatic
diamines. anti-p-nitrochlorophenylglyoxime has been prepared according to the
literature!-6.

To a stirred solution of 4.16g (0.02 mol) of anti-p-nitrochlorophenylglyoxime
in 75 mL absolute ethanol at -15°C was added dropwise over a 30 minute period a
solution of 0.01 mol of the appropriate aromatic diamine compound [1,4-
phenylenediamine (1.08 g), benzidine (1.84 g), 4,4'-diaminodiphenylether (2.00 g),
4 4'-diaminophenylmethane (1.98 g) or 4,4-diaminobibenzyl (2.12 g)] in 40 mL
absolute ethanol. The reaction mixture was further stirred for 2-3 h, left overnight at
0°C and then diluted with 100-120 mL water. The precipitate which formed was
filtered then recrystallized from ethanol-water (1:1). The crystalline product was
filtered, washed with water and dried in a vacuum oven.

The ligands are soluble in ethanol, DMF, DMSO and shightly soluble in acetone
and 1nsoluble in water.

The color, yield, melting point, elemental analyses, 'H-NMR and IR data of
these ligands are given in Tables I, IT and II1.

B. Synthesis of Cu(II), Ni(II) and Co(II) Complexes

When a solution of 1 mmol metal salt [NiCl,.6H,0 (0.238 g), CuCl,.2H,0
(0.172 g) or CoCl,.6H,0 (0.238 g)] in 30 mL of water-ethanol (2:1) was added to a
solubon of 1 mmol of the ligand [C5,H gNgOg (0.522 g), CygH,,NgOg (0.598 g),
CysH»NgOg (0.614 g), Cy9H,4NgOg (0.612 g) or  C3H,¢NgOg (0.626 g)] dissolved
in 50 mL absolute ethanol, the pH ofthe mixture dropped to 3-3,5 and its color turned
to red-brown or dark-brown. Afier addition of 1 % NaOH solution in ethanol-
water(1.1) to raise the pH to for min. The precipitated complex was filtered while hot,
washed with water, ethanol and the diethyl ether and dried in vacuum oven. The
colors, yields, melting points, elemental analytical results and IR data ofthe compounds
are given in tables IV and V.
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