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SYNTHESIS AND COMPLEX FORMATION OF 
SUBSTITUTED AMINO-P-CHLOROPHENYLGLYOXIMES 

OF UNSYMMETRICAL V~C-DIOXIMES 

Ali hsan Pekacar 
Department of Chemistry, Faculty of Science and Arts, University of Nigde, 

51200 Nigde, Turkey 

and 

Emine OZCAN 
Department of Chemistry, Faculty of Science and Arts, University of Pamukkale, 

Denizli, Turkey 

ABSTRACT 

In this study, m-p-chlorophenylchloroglyoxime (C8&C12N202) has been 

syntheslzed by chlorinabon of &-p-chlorophenylglyoxime. The reaction of 

C8&CI&Oz with p-chloroaniline, o-toluidine, 1 -naphthylamine and benzidme in 

ethanol between - 10°C and - 15°C gives unsymmetrical LGdioximes, namely, 

p-chloroanilino-p-chlorophenylglyoxlme(C 14H1 C12N302), o-toluidino-p-chlorophenyl- 

glloxlme (C15H14CIN302), I-naphtylamino-p-chlorophenylglioxime (C18H14C&Oz), 

1,1'-biphenyl-l-amino-4'-amino-p-chlorophenylglioxime (C2,H1,CIN4O2). The Ni(l1) 

and Cu(l1) complexes ofthese ligands are square-planer whde the Co(l1) complexes are 

octahedral with water molecules as axial ligands. IH-NMR, AAS, 1R spectra and 

elemental analyses data are given. 
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INTRODUCTION 

Recently, since the increasing use of coordination compounds in analflcal, bio, 

pigment and medicinal chemistry, many investigators have studied these topics, 

especially, the important role of the complexes of 1,Zdioximes in coordination 

chemistry. The transition metal complexes of y&dioximes have been of particular 

interest as biological model compounds'. Most of the work carried out so far has been 

on symmetrically disubstituted2-4 glyoximes and partly on mono-substituted ones5-'. The 

substitution pattern of the y&dioxime moiety atfects the structure and the stability of the 

complexes, e.g. Co(l1) complexes of dialkyl- or diaryl-glyoximes, dithioglyoximes 

derivatives can be obtained by the reduction of octahedral Co(ll1) compounds4,*, but the 

complexes are decomposed in the case of diaminoglyoxime derivatives'. 

In the present paper, we report the synthesis of and complex formation by four 

new substitued amino-p-chlorophenylchloroglyoximes as examples of unsymmetrically 

substituted iGdioximes. The unsymmetry ofthe ligands is also expected to enhance the 

solubility of planer complexes derived from them. 

RESULTS AND DISCUSSION 

In this study, starting with p-chlorophenylketone, d-p-chlorophenylglioxime 

was obtained first by oxidation of -CH3 to the isonitroso group and subsequently 

conversion of C=O to the oxime by condensation with hydroxylammonium chloride as 

gwen in the literature9, Chlorination of this compound in chloroform atforded anti- 
p-chlorophenylchloroglyoxime (c8H&12N202), a suitable starting material to obtan 

various unsymmetrically substituted p-chlorophenyl-glyoximes (Fig. 1). 

The reaction of C&Cl~N202 with four dflerent aryl-mines in ethanol at 

- 15°C gave four new substituted amino-p-chlorophenylglioximes (Fig.2.). 

The structures of the ligands have been verified by elemental analyses, 

IH-NMR, AAS and IR spectral data (Tables 1,11 and Ill). 
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0 
n - C 4 q O N 0  / C&ONa 

-10 'c 
c-c 

N H2OHHCI 
c-c 

\H CH&OONa, 4h 

C1, I CHCI, 

h v, 35 "C 

Fig. 1. &-p-chlorophenylchloroghoxime (C8H&IzNz02) 

HON 
t RNHZ -10 %, 3 b cl@c - cHNoH 

-HCI "H-R 

IH-NMR S ~ e e h .  of Limds and CornDlex 

In the 1 H - M  spectra, two peaks are present for the -OH protons of the o x h e  

groups (Table 11). These two deuterium-exchangeable singlets correspond to two non- 

equivalent -OH protons which also indicate the &-configuration of the -OH groups 

relative to each other'~~-~(Fig.2.). When the chemical shift values of the two -OH groups 

are compared in the four Merent lignds, the ones at lower field quite closely resemble 

each other (12.06-1 1.43 ppm) while a considerable difference is observed for the ones at 
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Table I. The Color,Yields Melting Points and Elemental Analyhcal Results of the 
Ligands and Complexes. 

M 
- 

8.33 
(8.30) 
8.95 

(8.85) 
7.95 
(7.92) 
- 

8.84 
(8.71) 
9.50 
(9.44) 
8.4 I 
(8.48) 

- 

8.00 

8.60 
(8.58) 
7.65 
(7.60) 

(7.93) 

- 

7.17 

7.72 
(7.81) 
6.89 
(6.69) 

(7.W . 

Compounds Color Yield m.p. 

85 I 83-85 51.87 
-.".... (50.17) 

[C,,Hl,,NN,0,CIJ2Ni Rcd 84 267 17.70 
(7.57) (12.81) 

2.84 11.84 
(2.78) (11.86) 

4,611 13.83 

2.86 11.92 
(2.90) (12.06) 

3.26 11.33 
(3.04) (11.37) 

(4.25) (13.65) 
3.94 12.65 
(3.31) (12.40) 
3.92 12.56 
(3.37) (12.51) 
4.32 12.00 
(4.25) (12.22) 
1.15  12.36 

3.57 11.44 
(3.20) (11.40) 
3.54 11.37 

(1.10) (12.30) 

13.69 

13.61 

Table II. *H-NMR Spectra of the Ligands and (C14H1&12N302)2Ni 
in DMSO-d6(ppm)Compounds. 

I O-H..@t I O-Ha I 0-H" H N -Ha Other 
42 8.01-6.77 8.24 - 

I \ - - - I  , c 
85 7.91-6.78 8.45 2.05(-CHq) 

... .. S (8H)m (1H)S (3H)S c 
- 11.97 10.88 8.09-6.93 8.46 - 

(I 1H)m ( 1 H ) F  
C,$I,,N,O,Cl 

11.43 10.70 7.776.70 8.72 3.80(-NH?) 

"Disappears on DzO exchange s: singlet m: multiplet 
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Table lII. Characteristic IR Bands of the Ligands and their Complexesas mr 
Pellets (ern-’) 

O N  C-HArom 0-H..O C=N N-O C-CI 
Y Y Y Y Y Y 

3380 3140 - 1630 940 680 

- 3100 i ~ i o  1630 940 711-1 

- 3140 iw tm 920 710 

3280 3120 1680 1610 910 710 
3540 11 

I 
3100 1730 1620 950 700 - 

the higher field (10 88-10 42 ppm) (Table 11) Consequently, the first one IS assigned to 

the -OH proton on the phenyl side and the latter to the OH proton of the arnidoxlme 

group smce the effect of vanous subshtuents is expected to be higher on the artudoxlme 

group The deutenum exchangeable -NH protons of the arylamino-pchlorophenyl- 

gllowmes are observed at 8 45-8 71 ppm, and the methylene protons at 2 05 ppm as 

singlets Addhon of D20 causes the disappearence of the -NH peak 
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1166 PEKACAR AND OZCAN 

The solubility of the complexes isolated from the four new unsymmetrical ligands 

is not sufficient to obtain 'H-NMR spectra in solution except for (C14H10C12N302)2Ni. 

The proton NMR spectrum of this diamagnetic complex indicates O-H..O bridge 

formation by the strong shift ofthe -OH protons to lower field (15.30 ppm) than those of 

the free ligand'.4J1. 

The proton NMR spectrum of (C14H,oC12N302)2Ni can be evaluated to determine 

the isomer formed, since the different chemical environments will show two O-H..O 

bridge protons in &form, but only one -structure. The observed spectrum has only 

one peak at 14.81 ppm confirming the trans-form of the complex (Fig.3). 

IR SDectra of Lieands and ComDlex 

In the LR spectra of the ligands, -NH (3460-3300 cm-I), -OH (3380-3200 cm-i), - 
C=N (1630-1010 cm-l) and -NO (990-940 cm-1) stretches appear at frequencies 

expected for substituted aminoglyo~imes~-~ (Table 111). 

The Ni(Il), Cu(1l) and Co(l1) complexes ofthe four new ligands were prepared in 

ethanol by the addition of 1% NaOH solution to raise the pH to 4.5-5. The elemental 

analyses results and characterictic LR absorptions are given in Tables 1 and 11. The metal- 

ligand ratio in all these complexes is 1 2 ,  but Co(11) complexes have coordinated two 

additional water molecules for each metal ion. Consequently, an octahedral structure for 

Co(11) and square planer coordinauon for Ni(l1) and Cu(ll) compounds are proposed 

(Fig.3). 

The 1R spectra of the complexes support these structures by the weak bending 

vibration of the O-H..O bridges around 1740-1660 cm-1 and the shift of the C=N 

vibration to lower frequencies ( 1640- 16 10 cm-l) due to N,N-metal ~oordination2,7~3~1". 

In the case of Co(l1) complexes, the coordinated H20 molecules are identified by a 

broad -OH absorptions around 5280-3540 cm-1 which keep their intensities constant 

after heating at 1 10°C for 24 h. 
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AMINO-P-CHLOROPHENYLGLY OXIMES 1167 

Cis-Form M= Nip), C@), or Co(n> w 
Fig.3, Octahedral and square-planer metal complexes of the unsymmetrical ligands. 

EXPERIMENTAL 

Isonitroso-pchloroacetophenone and g&pchloro-phenyloxime were prepared by 

reported p r o c e d u r e ~ ~ J ~ - ~ ~ .  'H-NMR spectra were recorded on a Varian T 100-A 

spectrometer. IR spectra were recorded on a Pye UNcam SP 1025 spectrophotometer as 

KBr pellets. The atomic absorption spectra was recorded on a Varian AA-175, and 

elemental analyses (C, H and N) were determined using a Carlo-Ebra 1106 model. 

Svnthesis of anti-o-chloroohenvlchlorodvoximes (CQ&CI?N?OT) - - - - -  
Dry C1, gas was bubbled through a suspension of &-pchlorophenylglyoxime 

(4.96 g, 0.025 mol) in 35 mL of chloroform under sun tight for 1/2 h during which time 

the color of the suspended material changed into grey. After bubbling of Cl, gas was 

continued for hrther 2 h under UV-irradiation (254 nm), the temperature of the mixture 

reached 35°C and crystals formed. The mixture was cooled to room temperature, excess 

CI, was expelled in vacuum and the solution then filtered and the solid washed with 

chloroform and then water. Recrystallization in ethanol-water (1:2) gave 4.66 g (80%) 

product, m.p. 1345°C. 

T h  compound is soluble in ethanol, DMSO, DMF and diethyl ether and insoluble 

in water. 

Svnthesis of Substituted Amino-o-chloroDhenvlelvo~m~ 

To a stirred solution of g&i-C,&CI,N,O, (2.330 g, 0.01 mol) in absolute ethanol 

(35 mL) between -10°C and-15°C was added dropwise the solution of O.Olmo1 freshly 

distilled amine compound [pchloroanhe (1.275 g), o-toluidine (1.1 mL), 1-naphthy- 

lamine (1.43 g), bemidine ( 1.84 g)] in absolute ethanol (30 mL) in 30 min. The reaction 
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1168 PEKACAR AND OZCAN 

mixture was further stirred for 2 h and then diluted with 120 mL water and left overnight 

at 5°C. The precipitate was filtred and then recrystallized from ethanol-water (1:2). The 

crystalline product was filtered, washed with water and dried at room temperature. 

Svnthesis of the Nilm. Culm and Cotm Comnlexes 

When a solution of 0.5 mmol metal salt [NiC12.6H20 (0.119 g), CuCI2.2H2O 

(0.086 g) and CoCI2.6H20 (0.119 g)] in 20 mL absolute ethanol was added into a 

solution of the ligand (1 mmol) [C14HllC12N302 (0.324 g), ClSH14CIN302 (0.303 g, 

CI8Hl4CIN302 (0.340 g), C2&117ClN402 (0.380 g)] dissolved in 20 mL of ethanol, the 

pH of the mixture dropped to 3.0-3.5 and its color turned to red-brown. M e r  addition 

of a 1% NaOH solution in ethanol to raise the pH to 4.5, the mixture was stirred on a 

water bath at 50-55°C for 15 rnin. The precipitated complexes were filtered while hot, 

washed with water, ethanol and diethyl ether and dried at 100°C. The colors, yields and 

melting point of the compounds are gven in Table 1. 
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