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Abstract

New complexes of first series of transition metals with P-amino benzene dithiocarbamate
of the general formula [M(PABdtc),] and [ M(PABdtc),(L),] M=Fe( II ),Co( II ),Ni( II )
,Cu(Il) and Zn (II).

PABdtc = Paraamino benzene dithiocarbamate ,n=2 when L= Py,y-Pic,iso qunoline ,3,5-
lutidine

n=1when L=1,10-phenanthroline, en, 2, 2bipy.and the type(R)4N[Ni(PABdtc)s]

R= methyl, ethyl are prepared.

Physico chemical characterization of these complexes was applied using magnetic
susceptibility measurements, molar conductance , Infrared and electronic spectra,

Metal content measurements, molar conductance indicate complexes of the type
[M(PABdtc);] and [M(PABdtc),(L),] are non-electrolyte while complexes of the type
(R)sN[Ni(PABdtc)s] are 1:1 electrolyte. Magnetic moment and electronic spectra indicate that
the complexes of the type [M(PABdtc),] are tetrahedral geometry while the complexes of the
type [M(PABdtc),(L),] and (R)4sN[Ni(PABdtc)s] have octahedral geometry.
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Introduction

Metal complexes play an essential role in agriculture, pharmacy, medicine and chmical
industries[1]. Complexes of salicyaldehyde were among the first systems which were studied
by infrared spectroscopy[2].Simalarly dithiocarbamate metal complexes are known for their
dithiocarbamate metal complexe whic are known for their various applications[3]which
include vulcanization accelerators, high pressure lubricants, and active ingredients of
fungicides, pecticides and pharmaceutical product.[4,5,6]
This kind of compounds has been reported in literature to show detoxicant and immunophavm
acological properties such as antibacterial ,antifungal etc[7] ,also they have been reported as
group of wuseful bridging ligands for creating mixed valence poly nuclear
system[8].Anextensive search through literature showed that many mixed ligand
dithiocarbamate complexes with Schiff base moiety as a part of its coordination ligand have
been widely reported[8].
In this work we report on the synthesis and characterization of  Fe(Il), Co
(ID,Ni(Il),Cu(Il),and Zn( 1II) complexes  with dithiocarbamate ligand4-aminobenzene
dithiocarbamateand N-donor ligands.

Experimental

All reagents and solvents were of analytical grade and used as supplied from fluka or
BDH chemical companies infrared spectra which were recorded on Brucker Tensor
27Co.FTIR spectrophotometer in 400-4000 cm™ range using KBr discs: and Csl discs in the
range 4000-2000
Conductivity measurements were carried out on 10°M solution of the complexes in DMF
using conductivity meter PCM3 Jen way at ambient temperature . The electronic spectra were
recorded on ashimadzu UV-visible spectrophotometer UV-160 for 10° M solution of
complexes in DMF as a solvent at 25° C using 1cm quartz cell. Metal content was determined
using AA670 atomic absorption .Melting point was recorded on an electro chemical 9300
apparatus and uncorrected. The magnetic measurements were carried out of the solids by
faradys method using Brucker BMg instrument.

1.1 Prepation of sodium p-phenylene diamine dithiocarbamate :
The p-phenylene diamine dithiocarbamate ligand(PABdtc) was prepared by literature
method [7] by adding (0.1mol,10.81g) of p-phenylene diamine dissolve in 15 cm? distilled
water to a solution (0.1mol,4.0g) of sodium hydroxide with reflux 30 mint and continuous
stirring . The resulting mixture was cooled in ice and (0.1 mol,76g) carbon disulfide was
added dropwise with continous stirring .The crude product was extracted by ether, the form
precipitate was filtered off , washed with ether and dried.The reaction is shown in figure(1).

2.1 Preparation of complexes [M(PABdtc),]

M= Fe(II ),Co(1I ),Ni(II ),Cu(II ),Zn(II )

To a solution containing (0.001 mol) of the required salt FeSO,4.7H,O ,Co(NO3),.6H,0,
Ni(NO3)2.6H,0 ,Cu(NO3)2.3H,0, ZnSO4.7H,0 in a small amount of water/aceton 20/80
respctively was added to (0.002mol) of sodium PABdtc .The mixture was stirred for about 30
mint, then the precipitate was filtered , washed several times with acetone and finally air
dried , other complexes were prepared by the same procedure. The reaction is shown in figure

(2).
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2.2 Preparation of complexes [M(PABdtc),(L).]

L= Py,y-Pic, 3,5-lutidine, Isoquinoline

In to a solution contining (0.002mol,0.412g) of Na-PABdtc ligand dissolved in 10cm?®
acetone/ water 80/20 was added to (0.001mol)of metal salt and (0.002 mol,0.158g) of
pyridine was added .The mixture was continuously stirred for 30 mint .The precipitate formed
was filtered and washed with acetone and dried. other complexes of nitrogenous base
prepared by the same procedure above. The reaction is shown in figure (3).

2.3 Preparation of complexes [M(PABdtc),L ]
M= Fe (11),Co(I1 ), Ni( I ), Cu (11 ), and Zn( II )
L=en, 1,10 —phen, 2, 2-bipy.

The complexes prepared by the same procedure were shown in 2-1 and add
(0.001mol,0.1982g) of 1,10-phen. dropwise with continous stirring for 30 mint. The
precipitate formed was filtered and washed with acetone and dried. The reaction is showin is
figure (4).

2.4 Preparation of complexes (R);N[Ni(PABdtc)s]
R= methyl, ethyl.

To a solution of (0.003mol) of Na- PABdtc dissolved in ethanol was added (0.001mol)of
tetramethyl ammonium chloride dissolved in distilled water was added The mixture was
stirring (0.001mol of Ni(NO3),.6H,0O) The precipitate was filtered off and washed with
acetone and dried. The reaction is shown in figure (5).

Results and discussion

The new ligand was prepared for the reaction of P-phenylenediamine with sodium
hydroxide then reflux 30 mint then added carbon disulfide, the complexes were prepared
through direct reaction of the metal salt, FeSO,.7H,0 or Co(NO3),.6H,0O or Ni(NOs3),.6H,0
or Cu(NOs),.3H,0 or ZnSO,4.7H,O hydrous with the above ligand in (1:2) molar ratio. The
values of conductivity in dimethyl formamide solution of the complexes range from(1.7-
16.77)Q".cm?mol*which are typical values for non electrolyte type [9]while complexes of
the type ( R)4sN[Ni(PABdtc)s]are 1:1 electrolyte.

Infra-red spectral studies

The important IR band of ligand and its complexes are listed in table( 2). The stretching
frequency of the v (C=N) band for the dithiocarbamates was intermediate between the
stretching frequencies associated with typical single and double bonded carbon and nitrogen
atoms [10].The v (C=N) and v (C=S) were observed in the ranges of (1500-1550) cm™ and
(900-980)cm™ . The presence of only one band in the later region reports the bidentate
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coordination of the dithio ligand[11] .The( N-H) band of dithiocarbamate was observed in the
range ( 3319- 3455 cm™)

IR spectra showed a new band at (420-426)cm™ the evidence for the coordination of metal to
sulfurv (M-S) , this behaveior may be attributed to the electron releasing of the amines ,
which forces hig electron density towards the sulfur atoms , the v (M-N) was observed in the
(465-523)cm-1 region [12]

In the adduct ,the band corresponding to v (N-H) of the ethylene diamine (6,14,22,32 and 40)
was observed at lower frequency (3211-3270)cm™®® . which indicates that it was shown in
coordination with metal ions , as well as the band v (C=N) ring which was observed as (1479-
1500)cm™ which means the coordination of the donor atoms with the metal ions[14] .

Electronic spectral studies

The UV-visible spectra of ligand and their complexes of 10°M solution in DMF were
recorder; the results were listed in table (2) . The UV-visible spectrum of the Fe( Il ) complex
(1) gave absorption peak at (10309cm™) , which correspond to°E—°T, transition in
atetrahedral geometry [15] .complexes(2-8) shows absorption peaks at the range a(10869-
12820cm™) , wich were assigned to °T,g—’Egtransition [16] in Octahedral geometry.
Figure(13). The Co( II )complex( 9) exhibited an absorption peak at (16666cm™) region |
which was assigned *Ax(F)— “T1(P) transition [17]. In tetrahedral configuration of this
complex and the absence of*Ax(F)— “T,(F) and *Ax(F)— “T1(F) , are due to the sensitivity of
the instrument used. Figure (14).

Complexes (10-16) show three absorption peaks at the range (9731-10394cm™), (14367-
16447cm™ | 18726- 22736cm™) which were assigned to “T1g(F)—T2g(F), “T1g(F)—*Axg(F)
and4T1g(F)—>4T1g(p) transition in octahedral configuration [18] the Ni(Il ) complex (17)
shows two absorption peaks at (8523cm™) and (14670cm™) which were assigned to
3T(F)—3A,(F) and *Ty(F)—°>Ty(P) transition in atetrahedral geometry [15]respectively, the
complexes (18-26) show three absorption peaks in the range (9611-10330cm™), (14326-
18096), (20567-25585cm™) ,which were assigned *A,g(F)—>Tog(F), *A.g(F)—°Tig(F)and
3A2g(F)—>3T1g(p)[l9]in octahedral geometry . figure (15)The Cu( II ) complex(27) gave an
absorption peak at (9083cm™), which correspond to (*T,—E) transition in a tetrahedral
geometry [21]figure (16), the complexes (28-34) show abroad peaks in the region(9960-
12787cm™) , which was assigned to 2Eg—> °T,g transition which may be formed from the
combination of three transitions °B;g—?A.g, Big—°B,g, and ’B;g—’Eg in octahedral
geometry.

Magnetic susceptibility measurements

The magnetic moments of the complexes Table(1) were measured at (25° C). The
magnetic moments for Fe (II ),Co (Il ), Ni(Il) and Cu(Il) complexes (1,9,17,27) are
(1.75-  4.95 B.M) suggesting atetrahedral geometry [15] . The low values of magnetic
moments for complex(17 and 27) are due to antiferromagnetic interaction. The magnetic
moments values of the other complexes (2-8,10-16,18-26,28-34) were in the range
(1.65-5.13B.M) in octahedral geometry [15]
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Table (1) : Analytical and some physical properties of the prepared cmplexes

Molar %yield | Meg
No | Compound Color M.P(c) conductivity %M B.M
Q*'cm’mol™
L C,H;N ,S,Na Pale yellow 100 | - | - B | -
1 Light brown | 280 12.426 4.95
[Fe(4-ABdtc),] 21.6 (13.226) 78
2 [ Fe(4-ABdtc),(py)-] Greenolive 210 744 8.774 72 495
(9.624)
3 [Fe(4ABdtc),(isoQui),] brown 240" 47| 7:608 51 505
" | (8.0206) )
4 [Fe(4-ABdtc),(y-pico),] Light brown | 236 46 8.0477 53 5.09
1 (9.0177) )
5 [Fe(4-ABdtc),(3,5-Lut),] orang 294 10.9 8.223 63 485
(8.773)
6 [Fe(4-ABdtc),(en)] Reddish 298 23 11.336 54 496
brown | (11.926) '
7 [Fe(4-ABdtc),(1,10-phen)] red 280 8.3 9.186 68 513
"1 (9.276) '
8 [Fe(4-ABdtc), (2, 2bipy)] Light brown | 70 17 9.654 59 5.06
" | (8.0654) '
9 [Co(4-ABdtc),] gray 248" 12.864 58
26.4 (13.854) 4.22
10 [Co(4-ABdtc), (py).] brown 240 9.411 70
11.58 (10.101) 3.95
11 [Co(4-ABdtc),(isoQui),] gray 260 10.2 7.652 55 396
(8.622)
12 | [Co(4-ABdtc),(y-pico),] Dark brown | 148 7.865 50
7.4 (9.635) 4.00
13 [Co(4-ABdtc),(3,5-Lut),] gray 270 8.862 50
4.3 (9.212) 3.85
14 | [Co(4-ABdtc),(en)] Dark brown | 260” 7.6 | 11.401 63 4.39
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(12.501)
15 [Co(4-ABdtc),(1,10-phen)] brown 266 16.77 8.698 60 386
' (9.738) '
16 [Co(4-ABdtc),(2, 2bipy)] brown 160" 28 9.817 65 391
" ] (10.137) '
17 [Ni(4-ABdtc),] Light green | 220 79 13.305 85 5 88
"~ | (13.805) '
18 [Ni(4-ABdtc),(py).] Dark gray 260" 78 9.78 61 369
" 1 (9.950) '
19 [Ni(4-ABdtc),(isoQui),] green 264 112 8.337 51 335
"~ | (8.587) )
20 [Ni(4-ABdtc),(y-pico),] Greenolive | 250 35 8.839 51 3.05
" 1(9.599) '
21 [Ni(4-ABdtc),(3,5-Lut),] green 244 492 8.088 54 291
1 (9.178) '
22 [Ni(4-ABdtc),(en)] gray 212 11.347 68
9.1 12457 2.83
Molar %yield | Mg
No | Compound Color M.P(c) conductivity %M B.M
Q*'cm?mol™
23 [Ni(4-ABdtc),(1,10-phen)] green 240" 28 9.072 63 292
" 1(9.702) '
24 | [Ni(4-ABdtc),(2, 2bipy)] gray 240 17 9.776 62 303
" | (10.096) '
25 [(CH3)4N][Ni(4-ABdtc)s] Light green | 252 70.15 7.627 52 2 96
' (8.607) '
26 [(C,H5)4N][Ni(4-ABdtc)s] Dark green 266" 68.2 6.37 51 287
1 (7.140) '
27 [Cu(4-ABdtc),] brown 268 13.94 71
115 (14.780) 1.75
28 [Cu(4-ABdtc),(py),] Dark brown | 260" 10.058 68
8.26 (10.808) 1.65
29 | [Cu(4-ABdtc),(isoQui), ] gray 290" 106 | 8163 53 180
" | (9.233) )
30 | [Cu(4-ABdtc),(y-pico),] brown 288 9.452 50
16.8 (10.312) 2.40
31 [Cu (4-ABdtc)2(3,5-Lut)2] Dark brown | 310 25 8.733 62 183
" 1(9.863) '
32 [Cu(4-ABdtc),(en)] brown 298 28 12.651 80 1.66
" | (13.351) '
33 [Cu(4-ABdtc),(1,10-phen)] brown 242 9.492 70
2.00 (10.422) 1.70
34 [Cu(4-ABdtc),(2, 2bipy)] | D2k brown | 200 3.1 (110(')?;;1) 51 175
35 [Zn(4-ABdic),;] Of-white 254 416 (1;15215433) 74 Dia
36 Of-white 220 10.516 64 Dia
[Zn(4-ABdtc),(py).] 6.51 (11.086)
37 [Zn(4-ABdic)y(isoQui), Of-white 204 6.17 ?5611855) 51 Dia
38 . Of-white 2707 9.729 55 Dia
[Zn(4-ABdtc),(y-pico),] 3.8 (10.120)
39 [Zn (4-ABdtc),(3,5-Lut),] Of-white 282 13 9(31.2(3)9120) 55 Dia
40 Of-white 96 12.844 58 Dia
[Zn(4-ABdtc),(en)] 5.8 (13.684)
4 [Zn(4-ABdtc)(1,10-phen)] | O White | 280 10.16 ?1'246191) 60 Dia
42 [Zn (4-ABdtc),(2, 2bipy)] | Of-white 100 7.1 | 10.527 53 Dia
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| (11.177) |

*=Degree of disintegration

Table (2): IR bands (cm™) and electronic spectral data of ligand and prepared

complexes
No | Compound U.V band(cm™ IR Spectra(cm™)
V(C-N) [v(C-S) |v(N-H) | v(M-N) | v(M-S)

L | C;H:;N ,S,Na 1448 1007 3350
1 | [Fe(4-ABdtc),] 10309 1504 915 3332 420
2 | [ Fe(4-ABdtc).(py).] 11095 1500 975 3296 472 420
3 | [Fe(4ABdtc),(isoQui),] 10869 1500 960 3335 493 418
4 | [Fe(4-ABdtc),(y-pico),] 10940 1502 1005 3332 467 418
5 | [Fe(4-ABdtc),(3,5-Lut),] 11467 1500 990 3336 510 424
6 | [Fe(4-ABdtc),(en)] 12820 1496 984 3413 467 418
7 [Fe(4-ABdtc),(1,10-phen)] 11494 1495 900 3319 475 420
8 | [Fe(4-ABdtc), (2, 2bipy)] 11490 1500 975 3309 474 432
9 | [Co(4-ABditc),] 16666 1514 915 3327 420
10 | [Co(4-ABditc), (py).] 9731,15324,21647 1508 930 3437 515 418
11 | [Co(4-ABditc),(isoQui),] 9850, 16367, 18726 1506 945 3319 465 424
12 | [Co(4-ABdtc),(y-pico).] 10394, 16447, 21008 1508 960 3278 492 418
13 | [Co(4-ABdtc),(3,5-Lut),] 9523, 14367, 1879 1500 945 3276 450 418
14 | [Co(4-ABdtc),(en)] 10271, 15343, 22736 1490 900 3510 465 418
15 | [Co(4-ABdtc),(1,10-phen)] 9723, 14705, 18518 1485 975 3332 455 418
16 [Co(4-ABdtc),(2,2bipy)] 10295, 15217, 21645 1500 900 3230 455 418
17 | [Ni(4-ABdtc),] 8523, 14670 1522 915 3319 420
18 | [Ni(4-ABdtc),(py).] 9611, 18867, 24509 1518 920 3455 510 418
19 | [Ni(4-ABdtc),(isoQui),] 9863, 18796, 24390 1475 947 3319 426 18
20 | [Ni(4-ABdtc),(y-pico),] 9792, 18796, 24752 1500 974 3315 426 418
21 | [Ni(4-ABdtc),(3,5-Lut),] 10240,18096,24752 1494 974 3319 426 418
22 | [Ni(4-ABdtc),(en)] 9865, 18796, 20576 1479 945 3336 426 420
23 | [Ni(4-ABdtc),(1,10-phen)] 10330, 18939,23923 1496 949 3334 467 418
24 | [Ni(4-ABdtc),(2, 2bipy)] 9990, 18796, 24390 1500 930 3319 450 420
25 | [(CH5),N][Ni(4-ABdtc),] 9730, 14326, 25585 1514 947 3319 450 418
26 [(C2Hs).N][Ni(4-ABdtc)s] 10100, 18656, 24509 | 1500 947 3319 465 418
27 | [Cu(4-ABdtc),] 9083 1512 900 3346 426
28 | [Cu(4-ABdtc).(py).] 11702 1508 915 3325 465 418
29 | [Cu(4-ABdtc),(isoQui), ] 12263 1490 919 3332 450 420
30 | [Cu(4-ABdtc),(y-pico),] 12787 1495 975 3437 472 418
31 [Cu (4-ABdtc)2(3,5-Lut)2] 10902 1508 960 3334 495 418
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32 [ [Cu(4-ABdtc),(en)] 12642 1496 930 3344 519 418
33 | [Cu(4-ABdtc),(1,10-phen)] 11893 1502 965 3335 450 420
34 | [Cu(4-ABdtc),(2, 2bipy)] 9960 1500 915 3309 493 420
35 [Zn(4-ABdtc),] 30487, 37313 1514 960 3313 418
36 [Zn(4-ABdtc),(py).] 37313 1502 975 3338 484 418
37 | [Zn(4-ABdtc),(isoQui), 25125, 37073 1492 984 3336 459 420
38 | [Zn(4-ABdtc),(y-pico)] 30487, 37313 1496 984 3313 450 420
39 [Zn (4-ABdtc),(3,5-Lut),] 3030, 3737 1492 984 3332 459 420
40 | [Zn(4-ABdtc),(en)] 37313 1500 984 3319 459 418
41 [Zn(4-ABdtc),(1,10-phen)] 30864 , 26737 1508 956 3319 455 418
42 [Zn (4-ABdtc),(2, 2bipy)] 35211 1496 984 3330 459 418
Suggest structures
H,N
S

Na*

sodium 4-aminobenzenedithiocarbamate

(4-ABdtc)

Figure (1) : The predicate structure of the ligand

H,N

AVA

/\/\/\Q

Figure (2) : The predicate structure of the compelex (1,9,17,27,35)
M=Fe(IT), Co(IT),Ni(IT),Cu(IT),Zn(II)
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Figure (3) : The predicate structure of the compelex (2-5, 10-13,18-21, 28-31, 36-39)
M= Fe(II), Co(II),Ni(II),Cu(IT),Zn(II)
n= Number of nitrogen bases =2 when X= Py,y-Pic,isoqunoline ,3,5-lutidine

———
—
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Figure (4) : The predicate structure of the compelex ( 6-8,14-16,22-24,32-34,40-42)
M= Fe(IlI), Co(II),Ni(II),Cu(II),Zn(II) n= Number of nitrogen bases =1when x=1,10-
phenanthroline, en, 2,2bipy
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Figure(5) : The predicate structure of the compelex of type ( R)sN[Ni(PABdtc)s]

R= methyl,ethyl
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Figure (6): FTIR Spectrum of P-phenylene diamine dithiocarbamate ligand
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Figure (7): FTIR Spectrum of [Ni(4-ABdtc),(py).] complex
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Figure (8): FTIR Spectrum of [Ni(4-ABdtc),(2, 2bipy)]complex
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Figure (9): FTIR Spectrum of [ Fe(4-ABdtc),(py).] complex
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Figure (10): FTIR Spectrum of [Fe(4-ABdtc), (2,2bipy)] complex
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Figure (11): FTIR Spectrum of [Co(4-ABdtc),(2, 2bipy)]complex
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Figure (12): FTIR Spectrum of [Co(4-ABdtc),(3,5-Lut),] complex
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Figure (13): Electronic Spectrum of [Fe(4-ABdtc),(1,10-phen)] complex
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Figure (14): Electronic Spectrum of [Co(4-ABdtc),] complex

Chemistry |148
https://doi.org/10.30526/30.3.1608




2017 ale( 3) 23211 30 aladll

Ibn Al-Haitham Jour. for Pure & Appl. Sci.

Aanlaill 4 puall o slall Sl () Alae
VYol. 30 (3) 2017

=.000
= 000 ]
=
1.000 e
o : -
_‘ - e
o — S —
o. ooo 1 2 —
Zoo.o cco.o Soo.o Too0.0 Taco.0
Measure Fropsrtes [ o T = T v
Kz enLr e s s = Snoth | Ab=o [ Sescripticon
o R g2, ¢ > 190.0 to 1,100.0 3 - | Sas.0 o o5 |
[ = S — osG ol S oozl |
Dinabled ‘*Sf__J { e aos o © =0 1
1 = - 1 Ss5a 0] =65 1
SsnRls Preparaien Fropartios

=i ¢
o lgl'\! S olUrce Changs Wavalength,
Exchango: Mormal

ANgshment Pregeities
ARetacnmant:

3a0.5 nm

Figure (15): Electronic Spectrum of [(C,Hs),N][Ni (4-ABdtc)s] complex
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Figure (16): Electronic Spectrum of [Cu(4-ABdtc),] complex
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