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Abstract. Mixed ligand complexes included Schiff base derivative ligand (L1) have been
produced by condensed {3-amino-1-phenyl-2-pyrazolin-5-one (APO)}with o-phathalaldehyde
and anthranillic acid (L2) with some transition metal ions . Diagnosis of prepared ligand
(L1) by ITHNMR , mass spectroscopy ,(CHN) elemental analysis and UV-Visible. The
complexes were typified by molar conductance, UV-Visible, FTIR, atomic absorption,
magnetic susceptibility and elemental analysis techniques. Octahedral geometry are suggested
for the metal complexes based on the analytical studies. All these compounds were determined
a against with two type of bacteria; Gram positive and Gram negative.
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1. Introduction

The compounds  of Schiff base (SB) are active azomethne group (-CH=N-). They are
prepared by Hugo Schiff that frequently time distinguished as a result of yelow colored light [1]. In
coordination chemistry and medicament, this type of ligands (Schiff base) stand for fundamental
compounds as a consequence of the exstence of (-CH=N-) with antseptic performance,
catalysss, antroxidative, antifungal enzymatic reaction, bioinorganic prototyping and magnetism
investigations. Pyrazok stands for the organic compound with the form (C3H3N2H). It s weak base
and has hetero ekctric designated through a 5-membered noose of 3(C) and 2- adjacent N atoms
[2,3]. Protuberant drugs having pyrazok lop are Cekbrex (siicoxb), and motivated steroids
[4-7]. New pyrazol ring compounds have outstanding copolymerization and endure a rinse i
biological solvents at what time employed for eyes and eye kns. In visbke light region, they
possess tremendous peak of absorbance and
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ok as yelow color reactivity. A formulation of 5-amino-24-dhydro-2-phenyl 3H-pyrazok-3-one or
(APO) s (C9H9N30) [89] and it i imperative in organic behaviors (10). So, the synthesis of
newfangled derivatives ligands was involved the attention of scholars in all over the world. The
synthesis of dual Spro- compounds includng unforeseen pyrazok via dual processes; APO
condensation along with benzaldehyde and dimerizaton [11]. Ni and Cd compkxes of new (SB)
resuting from 5-Amino-2-phenyl24-dihydro-pyrazol3-one with 4-chorobenzabhldehyde (A) , 2-
Hydroxy-benzahldehyde (B) and 4-Hydroxy- Benz aldehyde (C) have been prepared and
categorized by molr conductivty measurements , ekmental analysis, FTIR , UV- vis , IHNMR, mass
spectrometer as well as magnetic susceptbilty. In this research, we prepared and characterzed new
compkxes with ligand Schiff base andwith some metalIl)ions .

2. Materials and device :

Al chemical used i hboratory work has purchased from distinguished sources with highest puriy
ready without further purty . Meking pomnts were carried out via Stuart. Elemental micro analysss for
the ligand was carred ot by Euwro (EA 3000) mstrument. 1H NMR spectrums are achieved via
Brucker DRX system (400 MHz). Ulra Viokt-Visbke Spectrophotometer spectrums were performed
on a Shimadzu UV- 160A n KBr discs on (4000-400) cmrlrange.The IR-spectra have been
verified by FTIR-8400S Spectrophotometer. Metal contents (A.A.S) of the compkxes were
determined by using atomic absorpton  method by means of AA 620G Shimadm
spectrophotometer. The  Chloride substances of compounds have been specified by testng al
compkx and decomposed with nitric acid and diuted with water. Measured magretic findings were
performed by Bruker BM6 instrument at room temperature by using the Faraday’s method.

2.1 Synthe sis of ligand Schiff bas e

APO (0.3g, 2mol) in absolute ethanol (Sml) has inserted in the refluxing solution of (0.134g, 1mol) o-
phthabhldehyde  for the rehted solvent (10 ml) n (100 m) round-bottomed flisk with three or four

drops of ghcial acetic acid[11]. The mixture was excited in bath water by refixing at 70 to 80° C
for 4 hours with uninterrupted stirring. The solution color was akered from yelow to orange to brown.
Then, the brown color was generated. The sold outcome was constituted as a result of fitration, cleaned
by absolute ethanol and lastly dehydrated in open air. It clkansed via re-crystalization using absolute
acetone and then at room temperature dehydrated. Scheme (1) explains a formation of figand, yeld:
80%, m. p.: 250° C.

H 70 HC
4 \
C( D [N
H

Benzene-1,2-dicarbaldehyde  3-amino-1-phenyl-2-pyrazolin-5-one 3,3'-(1'E)~(1,2-phenylenebis(methan-1-yl-1-ylidene))bis(azan-1-
yl-1-ylidene)bis(1-phenyl-1/{-pyrazol-5(4fi)}-one)

Scheme (1): The Ligand (L;) Synthesis
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2.2. Pre paration of mixe d ligand comple xe s

The solution of L, (0.137g, 1mol) besides NaOH (0.04g, Imol) andL; (0.448g, 1mol) i ethanol (5Sml)
has inserted to stired metal choride 1 mol as in Mnt2 (0.1269) , Ni*2 (0.237g), Co*? (0.2379),
Cd™? (0.201g), Cut? (0.179) and He™2 (0.272¢)  Tiquefied in (Sml) ethanol The resultant mixture

was stirred for 60 minutes. The precipitant has fitered and
dehydrated at room temperature for all day.
HyM
H
He oy . MCLEELO - MaOH/ Ethandl
i “y & St inr.
: 'S
Anthranilic acid
Ly

d
L?Rf o | @ + NaCl + Hi0
D’C(o N — 1+ H

M{ID)= Mn , Co, Ni ,Cu, Hg, and ,Cd

Scheme (2): Synthesis of [M (I;)(12)]Cl Complexes

2.3. Antibacterial activity

SB and ther metal compounds have nvestigated with fourtypeof bacteria as psuedomonas aruginosa
(1), Escharia coli(2), Staphylococcus aureus (3) and Streptococcus pyogenes (4) by disc diffusion
technique.The used soltions i the organic investigation are organized via dimethyl sulfoxide
(DMSO) as solvent and they are  provided as singe concentration of 0.001M. The dishes
are hatched at room temperature for a complete day. Inhbiting zones(IZ) m  mm hasbeen formed
after a complete day and adopted as a standard for the synthetic chemical compound mtensity
consequence on the extension of refined specific bacteria strains.

3. Results and dis cussion:

All the complexes have been soluble n DMSO and DMEF but insoluble in water. The CHN analysis
and the sensible features of the compounds were listed in table-1 . At room temperature, the molar
conductivity magnitudes of (L1) and (L2) ligand have been determined in DMSO solvent in
(0.001) M solution. Based on magnitudes of L. complexes (31.22 - 37.48), complexes have been

found to be electrolytic [12], and the ratio is
(L:1).
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The compkxes can be symbolzed as [M (L1)( L2)]JC1 ; where M=metakIl) ions ; (L1=Schiff
base ligand) and (L2= anthranilic acid ) . the code of the complexes were [Mn(L1)(L2)]C]l was La Pale-
brown, [Co( L1)( L2)]CI was Lb brown, [Ni( L1)( L2)]CI (Lc) Pale- brow , [Cu( L1)( L2)]CI (Ld) Dark
brown , [Cd( L1)( L2)]Cl (Le) Pale- brown and [Hg( L1)( L2)]CI (Lf) Dark brow.

Table 1. Physical Properties

and Ele mental Microanalysis Compounds

Theoretical ( Calc.)

Code pwt o C C H N ) u M
L wsis om0 0D W% om
L

Yoesw o JR OGO ND o ss b
Poee e 3000 N 0 2
“anm RN oo W

dec.

laese o D0 To imose P o
T o U A A L
L e A

3.1."H-NMR spectrum of formed L] figand in DMSO-d6hasbeen presented n Figure (1). A singet
signal shown in 6= 2.53 and 3.31 ppm is possibly consigned to DMSO solvent [13] and (CH2) of
pyrazok (4H, s). The manifold signak under o= 7.12-8.09 ppm hasbeen allocated for the aromatic
protons (14H, m) of phenyl and the singet signal under (8= 8.51ppm) has been in accordance with

azomethine proton (HC=N) (2H, d) [11,14], tabke (2).

Table 2. 1H-NMR Data for L1

Functional group o(ppm)
DMSO-ds 253
Ar-H 7.12-8.09 (14H, m)
Py-H 3.31(4H, s)
N=C-H 8.51 (2H, s)
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3.2.Massspectrum: The foremost extreme resolution mass spectrometer of created L] ligand has been

depicted m figre (1). A mokculr ion peak has been detected at m/z = 445.2 for
(C26H20N602) that had been extremely reliable with the theoretic magnitude [11,13—15] as in tabke

3.
Table 3. M ass Details ForL1
Fragment Mass m/z
[M"]= [C,6H20NsO,] 445
[C20H5N50,]" 357
[C19HsNsO]” 330
[C17H3N;O]” 273
[C1yHsN;OI 175
[C;HsN,O]" 119
[CsHsN,]" 923
[CsH3N]™ 42
File CAMSDCHEEMAINDATAN 1358 \Snapshos\DIRECT PRO2_0143575.4
Cperator
Acguired : 1€ Jan 2018 12:56 using Acqilethed Normal.M
Insctruzment : DIrect Pxch
Sample Name: Sb
¥isc Info
Vial Nuzber: 1
PCT 41 e 257 24 min; XRECT PROA C1sTScaxars
1500004
1500004
1220004
1200004 21
1020001
ral
4552
220004
$200
sx000h T
200
261 291
o 2541234 L 3¥31  aoaumamer aw2asa
miz—> 2o N0 Xo M0 W 0 X0 20 4y mp 0 SO

Figure (1): Mass Spe ctrum of (L1)
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3.3. The FTIR spectra: of the free ligand was documented in the 4000 — 400 cm’! area on KBr

Pelets. IR band of L has shown the weak absorbance band at 3126 cm'l that allocated for (C-H)
aromatic stretchng vbration. In 1699 cm’! |, band has been with (C=0 ring pyrazok) stretching

vbration. A resilient band in 1670 cm™'  has been with stretching vibration of (C=N). Lastly,
at 1637 cm' ,theband has been with stretching vbraton of (C=C) as depicted in tabke (4). [16].
The FTIR spectrums of organized compkxes have been detected in the fundamental absorbance
bands with respectto (L]) spectrum. ForTable (4), FTIR bands of ligand (L2) have bands of v(O-

H), v( NH2), v (COQO) asy and v (COO) sym. All compkxes have absorption spectrum

within (3479—3290)cm’1 range for V(N-H)asy,sym stretching vbration for L2, that hasbeen moved
to upper frequency as compared with initial materil spectrum. Accordingly, compkxes ions
have been associated with this group. A broad v(O-H)band hasbeen vanshedin six compkxes. The
bands of absorption for stretching vibration for imine cluster of pyrazok ring and (HC=N) Schiff base

were in compkex spectrums at the supreme frequency (1674-1681) cm ! in comparison of free

ligand spectra in (1670) cm'. Under conditions of lower frequency (1615-1625) cm! as

compared with ~original spectrum at (1637) cm'1 This spectrum location shifting has steadfast
indication of coordinating amid nirogen atom n this group along with the metal ion[17-19].
Bands of absorption vasy along with vsym(COO) n the compkxes have been moved

to upper frequencies at (1535-1562) cnt! for v(COO)asy and minor frequencies for v(COO)sym.at

(1307- 1323)cm'1. Consequently, a change amid Aays-sym has been equivalent to (212-255) cm'l.

Carboxylate ion coordnating with metal ions has been as a monodentate donor [20-22]. IR
spectrums conceming compkxes have presented newfangled absorption bands which demonstrated
the ligand coordmnation at (462-497) cm'1 with fundamental metal on throughout ntrogen atom of
imne group of SB. In (412-470) cm_1 , the amine group of Anthraniic acid are feasibly stated as

v(M-N). Also, the detected spectrums with absorption band were at (563-570) cm'l because of
V(M-0)[23,24]. The bands of absorption of organized complexes that are between (1694-1999)
cm-1 . They have been attributable to v(C=0) of pyrazole ring. Under conditions of (3060-3151)
cm-1 in complexes, bands of absorption have been belonged to vw(C-H) aromatic[16].
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Table 4. FTIR Band Details For The Ligand And The ir Comple xes

= .
i oz 2 _ §  _ 3
g £ 9 7 £ 2 & & z.:z
1
d zE vZ o @) o O Z S =3 F
17,] N’ A A N’ N’ < N’ A g
o) o< - o) o) o) o) >3 o) 5 0 Z
L1 S — 3126 1699 1670 1637  —— —— e
L 3390 3321- 2586 1716 e e
3210
LA — 3475- 3151 1699 1678 1620 1546- 227 567  497-
3417 1319 470
LB 3479- 3140 1695 1681 1625 1543- 220 563  466-
3414 1323 439
LC 3305- 3136 1697 1681 1616 1546- 227 567  497-
3290 1319 466
19) 3479- 3062 1694 1681 1616 1535- 212 567 497-
3450 1323 465
LE — 3475- 3062 1695 1674 1615 1540- 233 563 462-
3367 1307 412
LF  — 3479- 3060 1697 1678 1618 1562- 255 570 469-
3363 1307 435

34 .The UV-Vis. Spectrum of ligand Lj: The appeared bands have dual peaks; one has been n
(284 nm) attr ibutable to ekctronic transtion of (1 — =w*). Theother one is observed n 391 nm
beca use of elkectronic transition of (n — 7*) [16,25]. Tabke (5 ) hasgvendetaisof ekctronic spectrum
data the [eff vales of La(5.63BM.) . Tabk (5) has presented five absorption peaks for UV-Vis
bands of Mn(Il). The absorption peaks at (275 nm) i asa result of ntra ligand. In (367 nm), the
peak i consigned to ntra lgand with charge transfer (C.T.) analogous to (L1) band. At (410 nm),

the peaks have been specified to (C.T.). At (545 nm) and (769, 953 nm), the peak i allocated for
(d-d) ekectronic transition of 6A1 g— 4T2g(G) and 6A1 g— 4ng(D). Ekctronic peaks of spectrum

have submitted an octahedral geometrical structure for Mn(II) ion . The eff valies of Lb (3.9BM.),
and UV-Vss band of Co(II) compkx, have depicted SiX
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Absorption peaks. At (275 nm), the absorption peak i related with mtra ligand comparably with
(L1) spectrum. At (345 nm), the peak has been owing to mtra ligand with charge transfer (C.T.). At
(400 nm), the peak © in accordance with charge. At 697 , 822 and 859, newfangled 3
absorbing peaks wih weak ntensty havebeen as a consequence of (d-d) elkectronic transition type
4T1g(F) —>4A2g (F) and Ty aF) —>4T2g (F). Those peaks have been typical i the position with
described octahedral Co(I) as stated in[25]. The eff valies of Lc , and the UV-Vis spectrum of
NiII) compkx, have presented 5 absorbing peaks. At (280 and 391 nm), dual absorption peaks are
related with ntra figand with respect to (L1) spectrum. However, at 447 nm, the peak has been
attr ibutable to C.T. At (769 and 793 nm), newfangled two absorbance peak of weak mtensity have

been in accordance with (d-d) ekctronc transition type 3A2g(F)—>3T1 gF). Those peaks are
comparable to others octahedral NiII)[25]. The peff values of Ld compkx (1.72BM.), the UV-Vs
spectrum of Cu(ll) compkx, disphyed four absorbance peaks. At (297 and 342 nm), dual
absorption peaks have been in accordance with mtra ligand with (L1) spectrum. At (495 nm), the peak
hasbeen as a result of C.T. At (860 nm), newfangled peak hasbeenobservedas result of (d-d) electronic
transition type 2Eg — 2ng. They have simiarty in location with reported studies of octahedral
CudI) . The UV-Vis spectrum of Le and Lf compkxes, This spectrum has shown absorption
peaks, at (281 , 345 and 410 nm) and peaks at (281 , 345 and 415nm) are in accordance with intra
ligand with L] spectrum along with (C.T) correspondingly. These peaks possess resend blance in the
position with  octahedral Cd dI) as well as HgIl) reported 1in [2526].
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Table 5. Electronic Data of ligand and their Comple xe s

Comp. A max seml € mol"!.L.cnt As signments Ier, (BM)

11 284 39211 2464 m— mt
391 25575 624 n—
275 36363 2177 Intra-ligand
367 27247 1513 Intra-

La 410 24390 250 ligand+C. T 5.63
545 18345 21 C.T.
769 13003 19 64A 1g —
953 10493 17 T2g(G)
275 36363 2196 Intra-lgand
345 28985 1965 Intra-ligand +

Lb 400 25000 250 4C.T C.T. 93
697 14347 15 4T1 g(F) —
82 12165 10 A2g(F) v2
859 11641 10 4

T1 (TN

280 35714 2450 Intra-
391 25575 548 ligand

Le 447 2371 230 Intra - 4.85
769 13003 19 ligand
TR 12610 19 cT
297 33670 2454 Intra-

Ld 342 29239 2354 igand 172
495 20202 130 Intra-
AN 11627 7 lieand
281 35587 2406 Intra-

Le 345 28985 1757 ligand Da.
410 24390 405 Intra-
281 35587 2351 Intra-

Lf 45 28985 1934 ligand Dai.

415 24006 350 Intra-

3.5. Antibacte rial A ctivity:

By the use of wel phte technique mn nutrient agar, formed L figands and ther metal compounds
in this paper have been investigated in contradiction of 4 categories of (+)bacteria gram and dual
gam (-)[27-29]. The (ZI) of the metallic (L) compkxes in contradiction of bacteria growth has
beenitemized mn tabk (6). Accordingly, the results of organic La compkx activity toward
bacteria number 1 and 2 has been satsfactory under ZI=13,14 mm. But it wasn’t exposed any
behavior for bacteria number3 and 4 under Zl=zero. The (Lb) compkx has been
detected by the identical behavior for Streptococcuss pyogenes and Staphylococcus aureus
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(ZI=13mm). However, the organic behavior concerning E.coli as wellas psuedomonas aruginosa
was with ZI=18 and 16mm. The (Lc¢)has exposed worthy performance for each bacteri kind
over than lgand (L). The uppermost organic behavior for (Ld )compkx was in the direction of
Streptococcus pyogenes (ZI=20 mm). But, the maximum organic behavior for (Le) compkex was
Staphylococcus aureus (ZI=30mm). As compared with compkxes of (L1), the resuks of mercury
compex (Lf) was given the ummost organic performances (Z1=32,25,20 and 25 mm) for entire

bacteria categories.

Table 6. The Inhibitingzone (IZ) for all compounds

1 2 3 4
L, Zero Zero Zero Zero
La 13 14 Zero zero
Lb 18 16 13 13
Le 14 15 12 13
Ld 17 16 15 20
Le 22 17 30 13
Lf 20 25 32 25

a5

30D

25

20

15

10

M Escharia coli
W psuedomonas aruginosa
M Stre ptococcus pyogenes

m Staphylococcus aureus

Chat (1) : (ZI) mm ofligand and the ir Comple xe s
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4. Conclusions

In the present study, new Schif base derived from 5-Amno-2-phenyl2.4-dihydro-

pyrazol3-one  wih o- phathabldehyde was syntheszed and characterzed. The resuls
showed that Schiff base lgand format wih metal ions through the N2 worked were as donor
atoms. The resukts of the ekctron spectra and the magnetc  susceptbiity of tetrahedral
geonetry of al compkxes are presented. The composite compounds were studied as
antimcrobial and the resuks showed that all compkxes have a varous activities against
bactera .
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