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Synthesis and spectral study of an azo
dye derived from 4-hydroxybenzoic acid
and its complexes with metal ions

(Co?*, Cu?t Zn?")
A.Albaba*), Ab.Dallah**), Th.Shriteh***)

Abstract :

A new ligand (Az) belonging to the azo dyes was prepared:
4-hydroxy-3-[4-nitrophenyldiazenyl] benzoic acid and its metal
complexes with metal ions: (Co?*, Cu?* Zn?)

Where the ligand was synthesized in two stages according to the dialysis
reaction by coupling 4-hydroxybenzoic acid with para-nitroaniline in a
molar ratio (1:1), and then the resulting ligand reacted with metal ions
(Co?*, Cu?" Zn?*) in a molar ratio (1:2) and (1:1) which led to the
formation of mononuclear and binuclear metal complexes, Some physical
and spectral properties of the ligand and the synthesized complexes were
studied by spectroscopy Nuclear magnetic resonance (3*C-NMR,
'H-NMR), infrared spectroscopy (FT-IR), and Ultraviolet-Visible
spectroscopy (UV-Vis), and the results of this study were in agreement
with the proposed structural formulas of these complexes.

Keywords: ligand, metal complexes, dialysis reaction,

4-hydroxybenzoic acid
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OH,——Co——Cl

sy ol el slall el 5 gl AU Saa s

s owladl) shaa Aafp : Ll

:plpaal) it dadl) Ldlhay (uladl) dina Ly *

(a8 [CUAZ(H20)2Cl2] sixall ¢)yandl it dai) Cipla (7) JSEN 258
Aoyl JaldieY 55lad) i) ol Yol Jaadls 5 pa) Adasipall il e 4 lie Dla
sailal) Limppall el 3gmg Liails (1683cm ™) dagil) yie 401850 K0 C=0
QoS58 830 ae Gxall b)) pae o oy Lae A€ 5,8 OH ddayll LalkaiaY
OH Alaylyll JallsiaY il [aliaiaV) dlianl ~ Lyl Jaadls (K1 ¢ Siaall 128 3
sinall 3 (3332em™) dedll ) Ayl 5 (3376 om™) dadll e (Rdsid)
die alaial Llae sels Lol adsall 136 3 ailall s e Jy Les
il LS A8 sl 531w sailiciall ¢ L) el sxile (3446 cm™!) Ll
Aagipall (1428 om™!) Ll 5o N=N 53V 5503 daglill (alisia¥) dylac
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53 DA e s (AZ) dasipall pe CUPF aaall () L) ol il oS o
- 5¥) 80 g)ls gl OH e sandl (Y
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( Co?*, Cu?*, Zn2* )odaall cilis g M\MJ ERPRN Er-VTN uﬂSJJ-‘:“' -4

Ho——2Zn

/\

O\C

N—/—N

\ OH
Zn/
RN

sl Lgilthinag (AZ) Aagiyall Adhal) Lalsal) :(4) Jgaall

;JAAJ\ 3 la W\J\ e\.h.w.nl.v
Comp. (O-H) [ (N=N) (C=C) (C-N) | (C-NOy)
cm? cm? cm? cm?t cm?t
Az 3376 br | 1428 w 1602-1583 s 1281 s | 1502_1329s
[COZ*AZ(HZO)CI3] 3358 br | 1419w 1584 s 1275 s | 1488_1340s
[Cqu(HZO)ZCIz] 3333 br | 1417w 1589 s 1253 s | 1521_1344s
[an*Az(HZO)CI3] 3323 m | 1421w 1584 s 1240 s | 1501_1342s
Bpanall il pall Ayipally Appeadil) (598 ciluabuaiad) : (5) Jgaad)
Comp. T > TT * n- mwk* d-d
(nm) (nm) (hm)

Az 260 388,600 ———-
[Co,*Az(H,0)Cl;] 276 388,568 —
[CuAz(H,0),Cl,] 260 376,636 452-516
[Zn,*Az(H,0)Cl;] 272 388,580 -

84




Aol e}lﬂ\m e daala dlaa

Thpd el o s gagll e n LU e 2025 ple 6 2l 474l
rldinal) b sl g giaall yasd @il (6) Jgand)
Metal ratio
Comp.
Calculated % (Found) %

[Co,*Az(H,0)Cl;] 22.30 21.54

[CuAz(H,0),Cl,] 13.88 13.1

[Zn,*Az(H,0)Cl;] 24.14 24.94
:EJLI\J\ -5

[ dasls Juidg i =4 ]-3~ oS5 08—4 (AZ) s30n daiise jpasi i e
dxpal iy elig il Gaea S5 a4 e dida Elighill aes
sy
datia ddaiyall IR 5 (BC-NMR,*H-NMR) NMR J Gkl o cui e
A giid) el Al ae Lol
Jisil (Co?, Cu?t, Zn?" ) goledll cilisyd ae (AZ) ddagipel) delie 21 @
Ol e Alag el sl A of a5 Y s 23y Apides Cilains
asiyall Gl elldyg @liplly Al SI claiaal dpilly (2:1) cltiaall i
Aad) T o davy oelal) daal il Ll ¢l ey Adadiye sl
(AZ) dagyall Gl iy (1:1) € siaall J&ED Ganall go Alasiyall
coml) A5 Adafise ol Allall 038 b
: galall -6
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