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Abstract:

Complexes of the type [M(L1)CL,],[M(L,)Cl,] and [M(L3)Cl,] (M= Fe(lIl), Co(ll), Ni(ll), Cu(ll) and Zn(ll); L,= Bis(2-
pyridyl-3- (1,5-dioxo-2',4'-diaza-3'-thiopentyl)), L,= Bis(2-pyridyl-5-(1',5"-dioxo- 2',4'-diaza-3'-thiopentyl)), Ls;=Bis(2-
pyridyl-6-(1,5'-dioxo-2',4'-diaza-3'-thiopentyl)) have been prepared and characterized by means of micro analysis
(N&M),molar conductance measurements, magnetic measurements IR,and electronic spectral studies,according to these
studies the prepared complexes may have octahedral configuration.

Introduction:

The last several years show, growing interest in the N-alkyl and N-aryl substituted thioacetamide™®. Also the
macrocyclic ligands (with -NH group(N,)) derived from thioacetamide and their complexes have an intensive area of
study and numerouts transition metal complexes. This partially was due to their wide range of different molecular
topologies and sets of doner atoms™. In addition to their interesting ligational properties. They had competence
biological and industrial applications and the field of anti-in flammautory action and bacterial growth
inhibitors®.Chandra and Kupta® reported the synthesis and spectroscopic characterization of macrocyclic
Mn(I1),Co(I1),Ni(Il) and Cu(ll) complexes with macrocyclic tetradentate nitrogen doner (N,4) ligand. The ligand and its
complexes were also evaluated against the growth of bacteria and phathogenic fungi in vitro.

As continuation of our interst in investigation the interaction between some of the first transition metal ions and several
donating ligand"®. We have prepared in the present work a new class of tetradentate (N,) ligand Fig 1.
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Fig 1: Preparation and structur e of the lizands
Experimental:
The ligands has been synthesized according to the following procedure®.
Quinolinic acid (8.35 g,0.05 mol) was dissolved in hot ethanol (20 ml) and mixed slowly with a hot ethanolic solution
(20 ml) of thiourea (3.80 g,0.05 mol) with stirring. The mixture then refluxed at ~ 78°C for 7h in the presence of few
drops of concentrated hydrochloric acid. On cooling a white precipitate formed which was filtered off washed with cold
ethanol and dried under vacuum (Fig 1). The same procedure was carried out with 2,5-pyridin dicarboxylic acid (8.35
9,0.05 mol) and 2,6-pyridin dicarboxylic acid (8.39 g, 0.05 mol) to prepare Ls and Lg ligands. Some of their physical
properties are listed in Table 1.



Table 1: Molar conductance and elemental analysis data of the complexes

_ Molar Elemental analysis data found
No. | Complex Colour MP | Yield | onguctivity | (calculated) %
(°C) (%)
Q-1.cm2.mol-1
N Metal
L, White 180-182 60 - 19.98 (20.28) -
1| [Fe(L)Cl] | migishibrown | 172175 | 72 155 15.42 (15.56) 10.12 (10.33)
2 | [Co(L)Ch] | Yellow 285287 | 58 16.4 15.31 (15.47) 10.65 (10.84)
3 | [Ni(L,)CL] Green 262-264 | 64 173 15.40 (15.47) 10.72 (10.81)
4 | [Cu(Ly)Ch] blue 250-355 | 75 176 15.25 (15.35) 11.42 (11.59)
5 | [Zn(Ly)Cl] white 288291 | 58 143 15.10 (15.29) 11.78 (11.88)
L, white 125-128 80 - 20.14 (20.28) ---
6 | [Fe(LL)CL] Brown 254255 | 82 122 15.32 (15.56) 10.01 (10.33)
7 | [Co(L)CL] | Yellow 310313 | 55 12.0 15.38 (15.47) 10.77 (10.84)
8 | [Ni(L,)Cl,] blue 200-295 | 66 10.4 15.29 (15.47) 10.80 (10.81)
9 | [CULICH] | parkblue | 276-278 | 68 155 15.23 (15.35) 11.50 (11.59)
Ls Yellowish | a6 183 | g5 20.08 (20.28)
white
10 | [Co(La)Cl,] | Brown 318-320 | 76 108 15.33 (15.47) 10.79 (10.84)
11 | [Ni(Ls)Ch] Green 276289 | 58 17.0 15.42 (15.47) 10.68 (10.81)
12 | [Cu(Ls)Cl,] | Brown 253254 | 53 175 15.26 (15.35) 11.34 (11.59)
13 | [Zn(Ly)Ch] white 198201 | 78 9.4 15.02 (15.29) 11.54 (11.88)

A: Preparation of complexes:
The hot ethanolic solution of ligands (0.001 mol)(20 ml) and ethanolic solution of corresponding metal salt (0.001
mol)(20 ml) were mixed together with stirring. The mixture was refluxed for 5h at 60-90°. Cooling gives a colored
precipitate of the complexes. It was filtered, washed with cold EtOH and dried under vacuum.
B: Physical measurements:
Analysis of ligands and complexes were carried out using Kildal method to determine N and atomic absorption to
determine all the metal ions. Infrared spectra in the range 4000-400 cm™ were recorded on a Perkin-Elmer 580 B
spectrophotometer, as KBr, or Csl discs. Electronic spectra were obtained with Shimadzu UV/vis, recording UV160
spectrophotometer at room temperature. The measurement were recorded using a concentration of 10° M of the
complexes in DMSO. The magnetic measurements were carried out at 25°C on the solid by a Faraday’s method using
Bruker BM6. Instrument. Conductivities were measured using a conductivity meter mode PCM3-JenWay. These
measurements were obtained using DMSO over concentration of 10 M at 25°C.
Results And Discussion:
Ligands:
IR spectrum of the ligand does not exhibit any band corresponding for the free primary diamine and hydroxyl
group®.Four new bands appear in the spectrum of the free ligands (L;,L,,Ls) assignable to amide | [v(C=0) ,amide Il
[v(C-N) + §(N-H)], amide 11 [§(N-H)] and amide IV [8(C=0)] bands, respectively®'?. Bands at (811-735) cm™ may
be due to the thioamides | and Il respectively .The ligands also have additional bands due to pyridine (C=N),(C=0) and
(C=S) which appeared at ~1650 ,1690 and 1250 respectively. These bands does not exhabite any change inposition in
all the complexes which idicate that these groups does not involve in coordination with the metal ions®**?,
A sharp band observed at 3328-3367 cm™ may be assigned to [u(N—H)] of the secondary amino group Table 2%,

Table 2:Selected I.R band, and their assignment in cm™

v(C=0 vC-N + 6N-H Oo(N-H o(C=0 Thioamid I and v(N- v(M-
No. | compound a(mid |) ( amid I1 : (||| : ( v : I (H) (N)
L, 16005 15835 13935 7635 779 34195 | -
1 | [Fe(L)Cl] | 1697s 15575 13705 7495 7835 3280s | 5005
2 | [Co(Ly)Cl,] | 16535 15595 13725 6895 7585 33005 | 442
3 | [Ni(L)Cl] | 1682 15605 12665 7165 7615 33005 | 446
4 | [Cu(L,)Cl,] | 16835 1558 13725 6885 7585 32805 | 440
5 | [Zn(L)Cl,] | 16835 1558 1264 6885 7585 32905 | 440
L, 16265 15965 13854 6985 7485 33505 | -
6 | [Fe(L,)Cl,] | 15776 1488 13665 691s 7495 33005 | 448,
7 | [Co(L,)Cl,] | 16065 1578 13615 6865 7505 32435 | 511




[Ni(L2)Clo] | 16224 1575 13665 6885 7435 33005 | 421

[Cu(L)CL] | 16105 1485 1365 7025 754 33005 | 4554

Ls 16195 15784 1391 7225 7525 33265
10 | [Co(Ls)Cly] | 16354 1387, 742, 3308z | 434
11 | [Ni(L3)Cl] | 1615 1433, 12844 7284 770s 32335 | 444
12 | [Cu(Le)Cly] | 1622 1509, 1252, 6975 811,, 3278z | 472
13 | [Zn(Ls)Cl2] | 1622 15575 1373 6905 7354 3370 | 430s
Complexes:

On the basis of (N &M) analysis, the complexes were assigned to possess the composition show in Table 1. The molar
conductance measurements of the complexes in DMSO shown to be nonelectrolyte in nature for
Fe(11),Co(I1),Ni(I1),Cu(ll) and Zn(11) .
On complex formation the shifting toward lower side of [v(N-H)] amides Il and Il bands suggest the coordination
through nitrogen of —-NH group (N,) which is further supported by the appearance of a medium intensity band in the
rang 421-511 cm™ attributed to [v(M—N)].The M-CI bands did not appeared due to instrument limitation.
Iron(11) complexes:
The magnetic moment values at room temperature 4.65,4.72 BM for the Fe(Il) complexes ,which were below the spin
only value may be due to distortion were well in accord with those having distorted octahedral structure®.The
electronic spectra showed a band at 10256,10917 cm™ which attributed to the (°T,g = °Eg) transition and could be
assigned to a distorted octahedral structure. The nonelectrolytic nature of those complexes were in accord with their
tentative structure®**®,
Co(Il) complexes:
The magnetic moment measurements of cobalt (II) complexes lie in the range 4.88-4.95 B.M corresponding to three
unpaired electrons, which were higher than the spin only value may be due to orbital contribution Table 3.

Table 3:Magnatic moments and electronic spectral data of the complexes

HMett B.M _ e
No. compound (25°C) d-d transition and C.T
1 [Fe(L,)Cl,] 4.65 10917,33783 C.T
2 [Co(L:)Cl;] 4.93 10152,13888,19841,36231 C.T
3 [Ni(Ly)CI5] 2.82 10460,16778,18315,33557 C.T
4 [Cu(L,)Cl] 1.92 10917,30674 C.T
5 [Zn(Ly)Cl,] 35714 C.T
6 [Fe(L2)Cl5] 4.72 10256,32786 C.T
7 [Co(L,)Cl,] 4.95 10152,---,19230,35714 C.T
8 [Ni(L)Cl,] 312 10152,15243,24552,35971 C.T
9 [Cu(L,)Cl] 1.88 11947,35714 C.T
10 [Co(Ls)Cl] 4.88 14836,16474,19723,32679 C.T
11 [Ni(Ls)Cl] 3.23 9803,15503,25000,35842 C.T
12 [Cu(Ls)Cl] 1.86 12674,38314 C.T
13 [Zn(Ls)Cl] ---,35842 C.T

The electronic spectra of all the cobalt (II) complexes showed an absorption in the region 10152,13888-16474,19841-
19230 and 32679-36231 cm ™. These bands may be assigned to the transitions:
“T19(F) > *To9(F)(v1),*T1g > *Ag(v,) and “T1g(F) = *T1g(p)(vs) respectively™. It is difficult to give the assignments
for the fourth band and it may be due to charge transfer. The position of electronic spectral bands indicates that these
complexes have distorted octahedral geometry®%* Fig (2).

Nickel (11) complexes:

The Ni(ll) complexes shows a magnetic moments 2.82-3.23 BM at room temperature, these values are in turn with a
high-spin configuration and shows the presence of an octahedral environment around Ni(l1) ions in the complexes ®© .
The electronic spectrum of the complexes shows three bands at 9803-10460 , 15243-16778 and 18315-25000 cm™
correspond to the three spin-allowed transition®*A,g(F) > *T,g(F)(v1), *Ag(F) = T:g(F)(v,) and *A,g(F) > *T19(p)(vs)
respectively.

An examination of these bands indicate that the complexes has octahedral geometry Fig (2).

Copper (11) complexes:

The magnetic moment of the Cu(ll) complexes at room temperature lie in the rang 1.86-1.96 BM corresponding to one
unpaired electron.

Electronic spectra of copper (II) complexes cosist of 1 brod band due to combined transitions ?B;g > A;g,°B.g >
?B,g,°B,g > “Eg and located below 15000 cm™ or three combined transitions the electronic spectra of the complexes
display bands in the range (10917-12674 and 17822-18522) cm™ which may due to distorted octahedral structure
around the Cu (11) ions 7). Fig (2).

As the spectrum of Zn(Il) complexes is not well resolved it is not interpreted but its ues value show that they are
diamagnetics as expected®.




On the basis of the above discussions we propose the following structure for metal (11) complexes as shown in Fig (2).
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Fig 2: Suggested structure of the complexes
(where N: Fe(II),Co(II),Ni(II),Cu(Il) and Zn(II)
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—/ W SN

respectively)

References:

1- K.Y.Choi,H.Y.Lee,B.Park,Polyhedron,( 2003),20.
2-T.W.Hambley,L.F.Lindoy,J.R.Reimers,P.Turner,W.Wei.A.N.W-Cooper,J.Chem.Soc.Dalton Trans.,(2001),614.
3-E.Q.Gao,H.Y.Sun,D.Z.Liao,Z.H.Jiang,S.P.Yan,Polyhedron,21,(2002), 359.
4-A.Chandhary,S.Dave,R.Swaroop,R.V.Singh,J.Ind.Chem.Soc.,79,(2002), 371.
5-R.D.Jones,D.A.Summerville,F.Basolo,Chem.Rev,79,(1979),139.

6-S.Chandra,and L.K.Gupta,Spectrochimica Acta ,A60,(2004),2767.

7-S.K.Dawood,J.Education and Science,17,(2005),4,54.

8-S.K.Dawood,l.A.Hassen and T.Y.Yousif, J.Education and Science, accepted for publication in 18,(2006).
9-S.Chandra,L.K.Gupta, Trans.Met.Chem.,27,(2002),329.

10- S.Chandra,K.Gupta,J.Saudi Chem.Soc.,7,(2003),243.

11-K.Nakamoto,J.Fujita,R.A.Condrate and Y.Morimota,J.Chem.Phys.39, (1963), 423.
12-C.Psharama,N.Kumar,S.Chandra and B.S.Grage,J.Indian Chem.Soc.,65, (1988),434.
13-M.Sharkir,S.P.Varkey,P.S.Hameed,Polyhedron,12,(1993),2775.
14-J.Ferguson,Prog.Inorg.Chem.,12,(1970),159.

15-A.B.P.Lever, "Crystal field spectra and electronic spectroscopy”, Wiley Inter Science,New York,(1970),101.
16-S.Chandra and K.Gaupta, Synth.Reuct.Mct.Org.Chem.,31,(2001),4, 661- 672.

17-A.b.p.Lever,"Inorganic electronic spectroscopy" Elsevier, Amsterdam, (1968),168.

Lol 5ymsl) clijal) Clailsd aa clalee dufjyg yuaal
Zn(11) 5 Cu(ll) s Ni(l1) 3 Co(I1) 5 Fe(ll) ANEDY) palishl aa ¢yl
paidran Al 5 il daa) el 5 aghy pd s
A dysgan cuaagad] cJasal) deals iaplel] TS oo LiasSl] audd

toadlal)

Zn(11) s Cu(l1) « Ni(ll) « Co(I1) « Fe(Il) = MK &ua [M(L3)Cly] s [M(L)CL] 5 [M(L1)CL] g5 (re 3uas Cilaian jaas o
N S ECY - sl ALY 0" )mom dilany V) e =Ly s ((JRli el Y-l SUETECY - s Ao )= dilanye V) g = Ly
dalaill AR e Cradidiy Cilaiaall oda Caugs ady ((Jabiag sl " V=l ALE"EY = 5 S0V ) ==y V) o =Ly 5 (it sals'Y
Ll s3a e Ialdiely ¢ 55 SNV Caglally e hand) cun 3 dslalinall clulilly Ly ¥sall v gill lulds (N 5 M) aaliall 3800
sl L JS8 L Clsiadl ) ey



