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Abstract

This Paper includes preparation and studying of nine new complexes of some
transition metals including Cr(111), Mn(ll), Fe(ll1), Co(Il), Ni(ll), Cu(ll), Zn(ll),
Cd(l1), Hg(ll) with 3,3-Di methyl-4,4-bis-[N-benzoyl thiourea]biphenyl (DBTBP) as
a bidentate ligand.

The prepared complexes have been characterized by using Infrared spectra,
Ultra violet—visible spectra, atomic absorption, elemental analysis (C.H.N), Molar
conductivity and Magnetic susceptibility. continues variations methods are used to
find structural formula and calculate the value of formation constant (ks) and finally
studying the effect of (PH) on the stability of complexes.

The preparation complexes have been found to have general structural formula
[MoL, Clg]. [Where M= Mn(l1), Co(ll), Ni(ll), Zn(ll), Cd(ll), Hg(ll)] and
[M,L,Cl4]Cl; [Where M=Cr(111), Fe(l11)] and finally [M,LCl,] [Where M=Cu(ll)].
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(DBTBP) (1)
Comp. Formula Yield% Time of Colour M.P(C°)
No. reflux (h)

1 [Cr,(DBTBP),Cl,] Cl, 36 4 Grey 248-246
[Cry(C30H26N4S,0,),Cl4]Cl,

2 [Mny(DBTBP),Cly] 45 6 brown 234-242
[Mn,(C30H36N4S,0,),Cly]

3 [Fe,(DBTBP), C1,]Cl, 53 - red-brown 228-230d
[Fe,(C30H26N4S,0,),CL4]Cl,

4 [Co(DBTBP),Cl4] 49 4 Blue 265-267
[Co2(C30H26N4S,0,),Cly]

5 [Ni,(DBTBP),Cl4] 56 4 Deep green  281-283
[Ni(C30H26N4S,0,),Cl4]

6 [Cu,(DBTBP)Cly] 73 - green 267-270
[Cua(C30H26N4S,0,)Cly]

7 [Zny(DBTBP),Cly] 45 6 white 275-277
[Zny(C30H26N4S,0,),Cly]

8 [Cdy(DBTBP),Cl4] 54 6 yellow 261-264
[Cdy(C30H26N4S,0,),Cly]

9 [Hgo(DBTBP),Cls] 65 - White 303-305d

[Hga(C30H26N4S,0,)2Cly]

-4
(SP3-100 spectrophotometers)
— _5 _1
(Hitachi U12000$pectroph0t0meter) (Gallenkamp)
-6
-2
(farady
method) 3
.(BRUKER B.M 6)

(atomic absorption)

(D)

(Shimadzu A.A. 680 G, flam
spectro photometer)



National Journal of Chemistry, 2006, Volume 21

(°60

DMSO

( °225-224)
( 9.57 89%

: G
-N] -4 4 -33

( 4-10x55  0.3) [

( 50)

CI‘CI3.6H20,MHC13.4HQO, F€C13.6H20,
CoCl,.6H,0,NiCl,.6H,0, CuCl,.2H,0,
ZnCl,, CdCl,.2H,0, HeCL.

( 4-10x 5.5)
(reflux)
— 14
(1)
-1
(2)
1.1- (C=S) -:
(‘" 715
(" 45-15)

-2006-

=7
.(Jenway 4070)
(ORION PH -8
model S.A 720)
(1
(Ambelang) )
( 45)
100) °110
56.5) (
6 (
°120-110
-133 )
( 18 °137
)
(%64 =
- -4 4 -3 3 2
[ -N]
(C30H26N40,Sy)

3, 3- Di methyl - 4,4- bis - [N-
benzoyl thiourea] biphenyl (DBTBP)
4.24) (O-Tolidine)

30 (0.2

6.52)
( 0.04
24



National Journal of Chemistry, 2006, Volume 21

.(27—26)
-:(C(O)N)
(" 1530)
(" 10-5)
}2&
-:(N-H)
(" 3020)
(" 3260)

-1.4

-1.5

(28-26)

-1 (C=0)

-2006-

(" 1690)

(" 40-10)

2 4)

~:(C(S)N)

("

45-15)

(" 1175)

(29

-1.2

-1.3

3550

DBTBP

Voo VLo

Woo \oo

(1)



National Journal of Chemistry, 2006, Volume 21 -2006-

: i
3 L0000
32509 o000 1500 2o0co \Boo \Boo hWea Do t=t- 1o ] Fodeind

"~
N

[Cdy(DBTBP),Cl,] 2)
(45-4nm) (Bathochromic) - -2
(BTBP)
(22 20 18) 245nm ( )
(n—IT*) (I1 )
(431-387nm)
(Charge transfer) T ) 269nn
(740-604nm) (n—IT*)
(d-d
.3 ) transition) .(224nm)
(1)
2..000
B 5
2BS
0.000
o 200 400 600 300
DBTBP - (3)



National Journal of Chemistry, 2006, Volume 21

-2006-

2.000

E;J
w

0.000 —
e 200 600 500 Rl
DBTBP - (3)
(31-30
Cr(I1I) (Atomic
(3.89- Absorption)
Mn(II) 3.67B.M) [(C.H.N) Micro Analysis]
Fe(I1I)
Co(II) (5.99-5.87B.M) (5) -4
(4.83-4.61B.M)
(3.21-3.13B.M) (Ni(II) (DMF)
Cu(Il)
(1.62-13-
37B.M)
G 1
-6
(Continous Variation)
(Ky) (Magnetic -5
Suscebtibility)
(6)

(2:2)



National Journal of Chemistry, 2006, Volume 21

-2006-

(Ky) (1:2) Cu(II)
(1.56x103 — 7.8x102)
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( PH)
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Cr(I11),Fe(11I)
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[M,LCl;] (Tetrahedral)
(321 -8
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i ¥
NO. COMPOUND ve=semt | VC-Nem™ | VC-Nem™ | ve—g em?
[DBTBP] 715(s) 1175(s) 1530(s) 1690(s )
1670(s)
1 | [Cra(DBTBP),CLCL, |  680(m) 1150(s) 1510(b,m) 1700(o)
2 [Mny(DBTBP),Cly] 690(m) 1155(s) 1520(b,s) 1670(s)
3 | [Fex(DBTBP),CLICL, |  680(w) 1160(s) 1515(b,m) 1660(s)
1660(s)
4 [Coo(DBTBP),Cly] 690(m) 1160(s) 1525(b,s) 1680(w)
. 1680(s)
5 [Nio(DBTBP),CLy] 690(m) 1170(m) 1540(b,s) 170005
6 [Cux(DBTBP)Cly] 680(w) 1150(s) 1520(b,m) 1670(m)
7 [Zny(DBTBP),Cl4] 675(m) 1170(s) 1540(b,s) 1670(s)
8 [Cd2(DBTBP),Cly] 690(m) 1150(s) 1525(s) 1660(m)
9 [Hg>(DBTBP),Cly] 680(w) 1155(s) 1520(b,s) 1655(s)
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(DBTBP) - (3)
Amax Emax Amax Emax Amax Emax Amax Emax
No. Compound nm L.mol-1 Nm L.mol-l nm L.mol-l nm L.mol-1
cm_1 cm_1 cm_1 cm_1
[DBTBP] 245 1159 269 1106
1 [Cr,(DBTBP),Cl4]Cl, 244 1272 279 1275 398 274 604 93
2 [Mn,(DBTBP),Cl,] 244 1340 290 1156 402 395
3 [Fe,(DBTBP),Cl4]Cl, 246 1417 299 1290 412 859 669 104
4 [Co(DBTBP),Cl4] 249 1340 294 1309 419 748 740 429
5 [Ni,(DBTBP),Cly] 248 1389 294 1370 431 583 628 128
6 [Cu,(DBTBP)Cly] 244 1102 295 1447 408 416
7 [Zn,(DBTBP),Cly] 238 1040 294 1192 397 176
8 [Cdp(DBTBP),Cl4] 246 1046 307 1186 387 107
9 [Hg,(DBTBP),Cly] 246 1441 293 1370
% (% ). (DBTBR) @)
NO. COMPOUND M% C% H% N% Cl%
[C30H26N4S,0;] 66.6 (66.9) 4.5 (4.8) 9.9 (10.9)
1 [Cr(C50H26N4S,0,),CL4]Cl, 7.1(7.4) 3.1(3.7) 3.1(3.7) 7.4(8.0) 19.2 (19.5)
2 [Mny(C30H26N4S,0,),Cly] 7.9 (8.3) 54.1(54.3) 3.5(3.9) 8.0(8.4) 10.3(10.7)
3 [Fex(C30Ha6N4S,0,),Cl4]Cl, 8.6 (8.0) 51.7 (51.5) 32(3.7) 7.1 (8.0) 15.0 (15.0)
4 [Co2(C30H26N4S,0,),Cly] 8.3 (8.8) 53.2(53.7) 3.4(3.8) 8.0(8.3) 10.2(10.6)
5 [Niy(C30H26N4S,0,),Cly] 8.7 (8.8) 51.7 (53.9) 34 (3.9 8.6 (8.4) 9.8 (10.5)
6 [Cuy(C30H26N4S,0,)Cly] 14.8 (15.7) | 43.6 (44.7) 3.33.2) 6.5(6.9) 16.9 (17.3)
7 [Zny(C30H26N4S,0,),Cly] 10.2 (9.6) 52.7(53.1) 3.2(3.8) 8.8(8.3) 10.0(10.5)
8 [Cdy(C30H26N4S,0,),Cly] 15.1 (15.6) | 48.2(49.9) 3.3(3.6) 7.0(7.7) 9.3(9.8)
9 [Hg2(C50H26N4S,0,),Cly] 24.5(24.7) | 44.2 (44.5) 3.0(3.2) 6.5(6.9) 8.9 (8.6)
DMF DBTBP 10°M (5)
No. Compound AM (s cm® mol™)
1 [Cry(DBTBP),Cl,4]Cl, 98
2 [Mn,(DBTBP),Cly] 42
3 [Fe,(DBTBP),Cl4]Cl, 95
5 [Ni,(DBTBP),Cl,] 44
6 [Cuy(DBTBP)Cl,] 19
7 [Zn,(DBTBP),Cly] 17
8 [Cd,(DBTBP),Cly] 25
9 [Hgo(DBTBP),Cly] 31




National Journal of Chemistry, 2006, Volume 21 -2006-

(DBTBP) (6)
No. — — _
° Compound 1g*x107° | (D)x107° | g x107° -
c.g.s.u c.gs.u c.gs.u Hetf =
I | [Cro(DBTBP),CL]CL 427367 745.4 6685.8 3.89
2 [Mny(DBTBP),CL,] 11.10532 706.6 15432.2 5.91
3 | [Fex(DBTBP),CLICL | 10.54158 747.4 15484.5 5.92
4 [Cox(DBTBP),CL,] 7.19879 704.2 10307.3 4.83
5 [Nio(DBTBP),Cl4] 2716911 704.2 4328.5 3.13
6 [Cux(DBTBP)CL,] 0.51807 411.7 829.2 1.37
C{{3 }\
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