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Abstract

A new ligand N-((4-(phenylamino) phenyl) carbamothioyl) acetamide (PCA) was synthesized by
reaction of (4-amino di phenyl amine) with (acetyl isothiocyante) by using acetone as a solvent. The
prepared ligand(PCA) has been characterization by elemental analysis (CHNS), infrared(FT-
IR),electronic spectral (UV-Vis)&'H,"*C- NMR spectra. Some Divalent Metal ion complexes of
ligand (PCA) were prepared and spectroscopic studies by infrared(FT-IR), electronic spectral (UV-
Vis), molar conductance, magnetic susceptibility and atomic absorption. The results measured showed

the formula of all prepared complexes were [M (PCA), Cl,]

(M*? = Mn, Co, Ni, CU, Zn, Cd

&Hg),the proposed geometrical structure for all complexes were octahedral.
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Introduction

Aromatic amines are a class of
chemicals found in the plastic and
chemical industries as products of the
manufacturing of compounds such as
polyurethane  foams, dyes,  pesticides,
pharmaceuticals and semiconductors They are
also found in environmental pollutions such as
diesel exhaust, combustion of wood chips &
rubber, tobacco smoke & substancesin grilled
meats and fish [1-2]. There are three types of
aromatic amines: monocylic, polycyclic &
heterocyclic.

Aromatic amines and heterocyclic aromatic
amines are structurally related classes of
carcinogens that are formed during the
combustion of tobacco or during the high-
temperature cooking of meats[3]. (4- amino
diphenylaamine) a heterocyclic aromatic
amine was used widely to synthesis a new
ligands such as Md. Serajul H. Faizi and
coworker[4] synthesized new Schiff bases N
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1-[(1H-Imidazol -2-yl )methylidene]-N 4-
phenyl -benzene -1,4-diamine,also in 2015
Eslam Salahifara& Davood Nematollahi
[5]were study electrochemical generation of a
Michael acceptorr: a green method for the
synthesis  of  4-amino -3-(phenylsulfonyl)
diphenylamine derivatives, also Ammar Jihad
Alabdali[6]was prepared new ligand (N-P-
Amino Diphenyl ~ Amine)  Amino( 2-
Hydroxyi Phenyl) Acetonitrile with Fe (1),
Co (11, Ni(Il) and Cu(lIl) Metal lons.

The aim of this work is prepare new
ligand [N-((4-(phenylamino) phenyl)
carbamothioyl) acetamide] (PCA),and it's
metal complexes with Mnganes ion, Cobalte
ion, Nickle ion, Cupper , Znic ion& Cadimum
ion & Merrcari ion.

Experimental
Chemicals

The chemicals(4- amino diphenyl
amine, acetyl chloride, metals chloride salts
and all solvents) used in this work were all of
reagent grade by BDH, Merck and Fluka.


http://www.breastcancerfund.org/clear-science/race-class-occupation-genetics-breast-cancer-risk/workers-and-occupational-breast-cancer-risk/
http://www.breastcancerfund.org/clear-science/environmental-breast-cancer-links/air-water/
http://www.breastcancerfund.org/clear-science/radiation-chemicals-and-breast-cancer/tobacco-smoke.html
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Instruments

e 'H and*C-NMR were recorded using Ultra
Shield 300 MH, Switzerland at Unv. Of Al
al -Bayt, Jordan.

¢ Melting point was recorded by using melting
point meter KRUSS (A, KRUSS
OPTRONIC).

¢ "FT-IR spectra "were recorded as FT-IR
using 3800 Shimadzu in the range of (4000-
400) cm™by using (KBr) disc for ligand and
in the range(4000-200)cm™ by using (Csl)
disc for complexes.

¢" Electronic spectra "were obtained using
UV-160 Shimadzu spectrophotometer at
25°C for 10°M solution DMSO with 1.000 +
0.001 cm at ched quartz cel.

e Molar Conductivity was measured at 25C
for 10°M solution of DMSO by using
Philips PW.

e Digital micro elemental analysis(C.H.N.S)
were using Acrlo Erba 1106elemental
analyzer.

e Magnetic susceptibility measurements were
obtained by balance magnetic susceptibility
model MSB -MKI.

e Metal contents of the complexes were
determined by atomic absorption technique
by using Shimadzu(AA680G ).

Synthesis of ligand (PCA) complexes:

Preparation of ligand(PCA)
Its contain two step :

(1) Synthesis of compound (acetyl

isothiocyanate) :

Mixture of (2g, 26mmol) of (ammonium
thiocyanate)with(1.84mL , 26mmol) of (acetyl
chloride) in (25 ml) of acetone was stirred for
(3 hrs.) and then filtered.

(2)Synthesis  of Ligand
((4(phenylamino)phenyl)carbamothioyl)
acetamide(PCA) :

(4.79g ,26mmol) of 4-amino diphenyl
amine in (20ml) acetone was rapidly added to
the solution was prepare in step(1) and reflux.
After refluxing for( 6 hrs .), the resulting
solid was collected, washed with acetone
and recrystallization from ethanol, as in
scheme(1). Yield(88%), (m.p=112-114)°C, C%
found (63.14) calc.( 63.13), H% found (5.22),
calc.( 5.30),N% found (14.09), calc.(
14.73),S% found (11.59), calc.(11.24).

N-

O
ICI;
v
H;C \CI

acetone

+ NH4SCN
stirred 3hrs.

acetyl chloride

4-Amino diphenylamine

i
HsC—C—N=C=S + NH,CI

acetyl isothiocyanate

§ s 0
I acetone O/ O ” ”
—C—N=C=S8 C C
reflux / \
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H H Hs
N-((4-

(phenylamino)phenyl)carbamothioyl)acetamide

Scheme (1) Preparation of (PCA)
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The complexes [M(PCA),CI,] have been
prepared by the reaction of (0.57 g, 2mmol) of
ligand(PCA) in (10ml) ethanol with (Immol)
of metal chloride (0.20gm,
0.237gm,0.17gm,0.237gm,0.14gm, 0.20gm and
0.271gm for MnCl,.4H,0, CoCl,.6H,0,
CUCIQ.ZHZO, N|C|26H20, ZnCIQ, CdC|2H20
and HgCly)respectively dissolved in (20 ml)
absolute ethanol & refluxed with stirring under
anhydrous conditions for 3 hours at room
temperature , the precipitate was collected by
filtration, washed with(1:1) mixture of water:
ethanol and dried in an oven(50°C). Table(1)
exhibit some physical properties of the prepared
complexes.

Results and Discussion

Ligand (PCA)

-The"'H-NMR"spectrum of the ligand
(PCA) Fig(1) in DMSO showed the following
signals: signal peak at 6(2.26)ppm for(1H,NH
Sec amine), singlet peak at o(2.5)ppm for
DMSO, single peak at &(3.48)ppm for
(3H,CH3), multi peaks at 6(6.38 — 7.45)ppm for
(9H ,aromatic  protons), singlet peak at
o(11.38)ppm for(1H, NH sec, amid), singlet
peak at 6(12.35)ppm for(1H, NH Sec amine).

v‘l// ‘ \ “|

\
\

Fig(1): *H-NMR spectrum of ligand
(PCA)

-The **C-NMR"spectrum  of the
ligand (PCA) in DMSO Fig.(2) showed the
following signals: signal at 6(23.76)ppm for
(CH3), signals at 6(38.63-42.84)ppm for

DMSO, signals at 6(116.61-143.05)ppm for
aromatic carbons, signals at 6(172.66)ppm
for(C=0Osec.amide), signal at & (178.29)
ppm for (C=S) [7-8].
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H
N
5 o
n g
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Fig(2): *C-NMR spectrum of
ligand (PCA)

-The "FT-IR" spectrum of the free ligand
(PCA) Fig.(3)showed band at(3358)cm™ due
to v(NH), strong band at (1678)cm™ for
v(C=0 amidic) and anther band
at(1248)cm™ for v(C=S) [9-11].The FT-IR
spectral data of the free ligand were listed
in table(2).

30 B 0 20 2 1" 1820 0
TR Mass.camert

Figure (3): Infrared spectrum of ligand
(PCA)
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Table(1): Some physical properties of the complexes and its ligand

o Molar Cond.
M% .
M.wt . Ohm
Compound Color Calculation L2 11
(gm/mole) (Found) cm“mol
' in DMSO

Lignd(PCA) 112-114
CisH1sN;0S

[Mn(PCA),(Cl),] 150-152

(7.30)
120-122 8.39

(8.44)
122-124 8.36

(8.33)
8.99

(9.00)
140-142 9.22

182-183 14.87

Dec. (13.67)

150-152 23.76
(24.25)

[Co(PCA),(CI)]

[Ni(PCA),(CI),]

[Cu(PCA),(ClI).] 142-144

[Cd(PCA)(CI).]

[Hg(PCA):(Cl),]

Dec.= decompose

Table (2):The characteristics infrared band for free ligand
(PCA) and its complexes

Compound v(C=0) | v(C=S) || v(M-O) J} v (M-S) || v(M-CI)
Amide

Ligand
(PCA)

[Mn(PCA),(CI),]
[Co(PCA),(CI)]

[Ni(PCA),(Cl),]
[Cu(PCA)2(CI),]
[Zn(PCA),(Cl),]
[CA(PCA).(CI),]

[Hg(PCA)(CI),]

s= strong m=medium  w=week
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-The "UV-Vis" spectrum of the free(PCA).
Fig.(5)showed a high intense absorption peak
at (33222) cm™ which may impute to electronic
transition type sz—s [12 ].The data of
electronic spectrum of the free ligand (PCA)
were showed in table (3).

Fig(5): U.V spectrum of ligand (PCA)

Complexes of the ligand(PCA)

All complexes soluble in some common
solvent such as "dimethyl formamide",
"dimethyl sulphoxide™ and relatively thermally
stable. The conductivity values for the
complexes of (10°M) in DMSO were recorded
in rang (3-17) Ohm™cm”mol™ indicating that
the non-electrolytic nature of the complexes
[13].The atomic absorption measurements for
all complexes gave approximated values when
its comparison with theoretical values, Table
(1) includes the physical properties for the
ligand and its complexes.

Table (3)Electronic spectral data of ligand (APC) and its complexes

compounds

Ligand
PCA

€max Transitions

molar ‘em™

*
T—T

[Mn (PCA)2(Cl).]

L.F.
§A1g — szg (G)
Aig — "T1g (G)

[Co(PCA)2A(CI),]

L.F.
‘Tig—*Tig (P)
. Tig - A

Tlg — ng (P)

[Ni(PCA)2(CI)]

L.F.
Aag— Tig (P)
3A1g — 3T19 (F)

Asg — "T29 (P)

[Cu(PCA)(CI)]

L.F.
zEg — Zng

[Zn(PCA)2(CI).]

L.F
C.T(M—L)

[CA(PCA)2(CI)]

L.F
C.T(M—L)

[Hg(PCA)(CI)]
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FT-IR Spectra

These spectra exhibited marked difference
between bands Fig.(4) belonging to the
stretching vibration at(1248) cm™ in the
spectrum of the ligand assigned to v(C=S)in the
range between (1157-1174)cm™ shifted lower
frequency by (74-91) cm™ in the spectra to the
complexes, indicating involvement of thione
groups sulfur in the coordination[14], while the
band caused by v(C=0O amido) in the range
between (1593-1596) cm™ shifted to lower
frequencies by (85-82) cm™ suggesting of
the possibility of the coordination of
ligand(PCA) through the (O atom)of the
(C=0)group. The stretching vibration band of
v(NH)either show no change or very little in
their  frequency(3348-3357) cm™  therefor
indicating do not coordinate too the metal
ion[15].(M-0)&(M-S) were confirmed by the
presence of the stretching tremor of v(M-O),
v(M-S), v(M-Cl) around (374-472) cm™ , (322-
378) cm® and (251-283) cm™ respectively
[16],Table(2) describes the important bands
and assignment for all complexes and Fig.(4):
Infrared spectrum of one from prepared
complexes [Hg(PCA),Cl,].

FTIR Measurement

Fig.(4): Infrared spectrum of complex

Magnetic moment

The wvalues of measured magnetic
susceptibility & effective magnetic moment
(Mesr) for the Mn(Il), Co(ll), Ni(ll), Cu(ll)
complexes are shown in Table(1). Mn(ll),
Co(lI), Ni(Ill) and Cu(lcomplexes exhibit pes
(5.94, 4.49 | 2.95,1.76)B.M respectively, which
impute to a normal values for octahedral
complexes.[17]
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Electronic spectra for complexes
-[Mn(PCA),Cl, ]d°

The green complex of Mn(lIl) shows band
at(33670) cm™ due to ligand field and other
bands at(23809) cm™ & (17123) cm™ which
are caused by the electronic transfer (L.F), ®A.g
Ty & °Ag—>'Tig ¢ respectively,
suggesting octahedral geometry around Mn(Il)
ion [18 ].

-[Co(PCA),Cl,]d’

The spectrum of the green complex gave
four band at (32362) cm™, (22988) cm™,
(17152) cm™® & (10718) cm™ attributed to
(L.Rwith *“T.g=> *Tigp , ‘Tig—>"Ag &
“T.g —>*T.gs respectively,"Racah inter
electronic repulsion parameter”(B’) was found
to be (532.4)cm™, from the relation p=B™ / B?,
was found to equal (0.548),these parameter
are accepted to Co(ll) octahedral complex[19].

-[Ni(PCA),Cl,]d®

The spectrum of green complex of
Ni(ll)has indicated the following electronic
transfer  (L.F)  with A, g—>°Tigp),
Alg—>°Tign & *Ag—>°T,g , transition
at (33783)cm™, (22222)cm™, (17152)cm™ &
(10395)cm™respectively, the(B") value is found
to be(545.9)cm™, while p was equal to (0.524)
these are the characteristics for octahedral
complexes of Ni(I1)[20].Fig(6) show that.

188 .8CNM/DIV. 1186.0

Fig(6):U.V spectrum of complex
[Ni(PCA)2(CI)]

-[ Cu (PCA),Cl,]d*

The spectrum of green complex of
Cu(l)Fig. (6) shows two bands at (32051)cm™
and (16806)cm™ caused to (L.F.) 2lEg—>
2T,g transition respectively ,which was a good
agreement for distorted octahedral complex for
Cu(ll) ion[21,22].
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-The complexes of [Zn(PCA).Cl;]
[CA(PCA),CI, ] and [Hg(PCA),Cl, Jshow
only( C.T) and (L.F)of (M-L) in range
(33783-116977) cm™*[23-24]. All transition with
their assignments are summarized in Table (3).

Conclusions

As demonstrated by looking at the
research and, the ligand (PCA) behaves as
bidentate on coordination with Mn(ll), Co(ll),
Ni(l1), Cu(ll), Zn(I1), Cd(IT) and Hg(ll) ions via
oxygen atom of carbonyl group and sulfer atom
of (C=S) group, also coordination with(M-CI )
so suggesting octahedral geometry around
metal ions for all prepared complexes that
depending on the basis of molar conductivity,
magnetic moment, spectroscopic studies(FT-
IR,UV-Vis & atomic absorption)for all
prepared complexes and"*H-*C NMR"only for
the ligand(PCA) .Fig(7):The proposed chemical
structure formula of the complexes

Cl

M =Mn*?, Cu*? Co*? Ni*?, zZn*?, Cd*?,
Hg*?

Fig(7):The proposed chemical structure
formula of the complexes
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