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Abstract: Two complexes - derived from dithiocarbamate ligand (L) and their adduct with nitrogen base of
the general formula [Cu(L),], [Cu(L),(A)] obtained by the condensation of CuCl,.2H,0 with L= diisopropyl
amine dithiocarbamate and A=1,10-phenanthroline weve directly been synthesized and characterized by
infrared spectra, metal content and magnetic measurement. Some properties of these two complexes,
including UV/VIS absorption, melting point, and molar conductivity measurement are characterized in both
cases before and after applying laser diode radiation with an emission wavelength of 532 nm. It found that
laser has potential effects on Cu complexes under investigation for specific conditions and doses where new
complexes have been observed, and spectral data and magnetic measurement showed a tetrahedral and
octahedral geometries for [Cu(L),] and[Cu(L)»(A)], respectively.
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1. Introduction

It is well-known that copper (Cu) is an
extremely important element for all organisms.
Cu and its related compounds are used for
different vital fields of science and technology.
In fact, Cu is a metal ion that is involved as a
cofactor in several enzymes, in ROS (Reactive
Oxygen Species) production, in the tumour
progression promotion. Besides, Cu element is
also detected at high levels in serum and tissues
for several kinds of cancers in humans [1]. Cu
complexes are used as catalysts for many
biological and industrial processes. Also, the
importance of the Cu complex currently lies in
the fact that Cu may be used to cancer treatment
[2]. Dithiocarbamate ligands coordinating
through sulfur atoms with transition metals,
dithiocarbamate complexes can present an
extreme range of applications in chemistry,
agriculture, medicine, and others [3,4]. The
complexes with square planar shape of Ni(ll)

and Cu(l) with potassium-based
dithiocarbamate are directly prepared [5]. The
neutral complexes are characterized by different
measurement methods to ensure that the
complexes are contained square planner
geometry [5].

There is very limited research on the
effect of lasers on Cu complexes [6]. However,
laser type, operation mode, wavelength, output
power, and other laser permeates should be
considered in this field.

In the present work, the effects of a laser
diode with an emission wavelength of 532 nm
on UV/VIS absorption, melting point, magnetic
measurement, and  molar  conductivity
measurement of new Cu(ll) dithiocarbamate
complexes and their nitrogen bases have been
considered for investigation, comparison before
and after applying laser has been considered as
standard criteria.
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2. Experimental:

2.1. Materials and Methods

All starting materials were commercially
obtained. The preparation was carried out under
a nitrogen atmosphere. IR spectra were recorded
on a Shimadzu FT-IR — ATR Bruker in the 400-
4000 cm™ range by using KBr discs. On the
other hand, electronic spectra were recorded on
a Shimadzu UV 160 spectrophotometer by
using dimethyl formaldehyde (DMF) for 10°M
solution of the complexes. Conductivity
measurements were conducted on a 10° M
solution of DMF at room temperature using a
digital conductivity meter model — Eutech pc
700. Magnetic measurement was recorded by
Bruker BM6 device under the temperature of 25
°C by using the method of Faraday. The metallic
content was spectrophotometrically estimated
by analytical Jena Model Nova AA-350.
Melting points were specified on the electro
thermal digital melting point apparatus.

2.2. Synthesis of dithiocarbamate ligand

An aqueous solution of sodium hydroxide
(0.4 g, 0.01 mole) was added with stirring to
(2.7 ml, 0.01 mole) of isobutyl amine. The
resulting mixture was cooled in ice, then (0.6

ml, 0.01 mole carbon sulphide was added drop
wise with continuous stirring. The formed past
was extracted by (100 cm?®) ether filtered off,
washed with ether, and dried in a vacuum [7].

2.3. Preparation of [Cu(L),] complex

To a well-stirred solution of ligand (0.002
mole) in ethanol (15 cm®) was added (10 cm®)
solution CuCIly;H,O (0.17 gm, 0.001 mole) in
ethanol solvent too. As a result, an immediate
precipitation of the interested Cu complex is
obtained. In addition, refluxing of focuses was
also carried out in order of ensuring complete
precipitation. It was also filtered off, then
washed with ethanol, next with ether. Finally, it
was dried under vacuum for several hours.

2.4. Preparation of [Cu(L), (A)]
complex

A mixture of [Cu(L)2] (0.001 mole) in
dimethyl formaldehyde (10 cm® and 1,10
phenanthroline (0.001 mole ) in ethanol (10
cm®) was stirred for 3 hours, which afforded a
thick precipitate, it was flittered then washed
with ethanol and, as a final step, dried under a
vacuum.

3. Procedure and laser parameters

Laser-induced modification on Cu (ll)
complexes in the liquid state were carried out by
exposing these complexes to a semiconductor
laser radiation in a different time (t) ranging
from O to 45 minutes (m) with the interval of 15
m, it is clear that 0 m represents the reference
(sample without radiated by laser).

Laser parameters used in this investigation are
listed in Tablel.
Laser power (P) is defined as:

P=E/t,
where E is laser energy. Laser beam diameter
(d) on the samples is measured to be 1.25 cm.
Since the laser beam is the circle, the spot area
(A) on the interested samples is found to be: A
= 1.23 cm?
Laser dose (D) can be calculated as [8]:

D=E/A
For times of 15, 30, and 45 m, doses were: 2.44,
4.87, and 7.3 J/cm? respectively.

Table 1. Laser parameters used for the study.

Parameter Symbol | Value | Unit
Wavelength A 532 Nm
Operation mode CW
Output power P 200 Mw
Irradiation area (spot A 1.23 cm®
size)

Power density I 162.6 | mw/
(Irradiance) cm?
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4. Results and discussion

The chemical and physical parameters and
conditions for obtaining of various d-elements
with nitrogen and sulphur-containing ligands
were analyzed [4,9]. Laser-induced
modification on absorption, melting point,
molar conductivity measurement of Cu(ll)
complexes were examined through considering
the effect of the used laser irradiation on these
properties for Cu(ll) complexes (the samples are
in liquid phases) by measuring these quantities
before and after the exposure to laser radiation
with different doses.

First of all, the suggested geometrical
structures of the prepared complexes are shown
in Fig. 1. Bi dentate coordination of ligand, the
physical properties of ligand, and complexes

are shown in Table 2, melting points at (315,
208)°C for complex 1 and complex 2 without
laser and (160-295)°C for complex 1 and
complex 2 with laser.

The low values of molar conductivity
under investigation complexes indicate that all
prepared complexes are not electrolytes in
DMF, [9,10]. Table 2 shows this property
before and after applying the used laser.

The measurements of the magnetic
moment of the complexes in Table 2, were
measured at 25 °C. The magnetic moment for
Cu (I1) (1,2) is (2.26, 1.69 ) B.M. respectively
suggests a tetrahedral and octahedral
configuration [11,12].

[Cu (C7H14NS;)2(C12HsN2)]

Fig. 1. Suggested structures of the prepared complexes.

UV/Vis spectra of the ligand with their
two complexes in 10°M DMF solution were
recorded; they are listed in Table 3. The
electronic spectra of the complex (1) show one
band at 674 nm, this band is assigned to a
’T,—E transition that suggests a tetrahedral
geometry around copper ion [13] as indicated in

Fig. 2(a). Fig. 2(a) shows the standard
absorption spectrum of complex 1(i.e. without
applying laser irradiation); while Fig. 2(b)
shows the standard absorption spectrum of the
complex 2. It is clear that both of them were
subjected and applied for a wide range of
spectrum spanning from the visible to near-

CHEMICAL PROBLEMS 2023 no. 4 (21)



EMAN M. RAMADTHAN et al.

373

infrared (IF) of the electromagnetic spectrum.
The normal and well-known peaks for these

complexes can be clearly shown. Some regions

of spectra ranges will be considered for the
present work

Table 2. Physical properties of the complex before and after applying laser diode radiation.
No. Compound Colour | A A10°M peff. | M.P. M.P.(C)°
10° DMF (B.M) | (Cy With laser M.
M | With laser
DMF Cal
(found)
1 [ Cu (C7H1NS,),] Brown | 24.3 | 15m. | 15 2.26 315 15m. 247 15.28
30m. | 29 om. | 160 | (1492
45m. | 36 45m. 295
2 [Cu Green 45 15m. | 27 1.69 208 15m. 159 10.66
(CrH1aNS,)2(C12HeN) | 30m. | 35 som. | 189 | (89
45m. | 14 45m. 201
Table 3. Electronic and IR spectral data ligand and complexes before and after applying laser
diode radiation.
Comp .No. U.V.-Vis U.V.-Vis IR bands cm™
bands bands
nm nm \'2 \'2 \'2 \'2 \'2 \'2
With laser | (€S | (€=8) | (M-S) | (M-N) [ (CN) | (C-H)
C;H1NS; 314,301 848 1064 - 1470 3120
1 674 433—264 754 1028 482 - 1456 3101
2 992,608, 261—385 850 1036 467 418 1458 3064
380
Cu (II) Complex (2) shows three 2Big—2A;g9, 2B;g—2B,g, and 2B;g—2Eg in

absorption bands at 992 nm, 608nm, 380 nm,
which are belonged to three transitions of
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Fig. 2(a). Spectrum electronic of [Cu (C7H14NS),] without applying laser.

an octahedral configuration [6,14] as shown in
Fig. 2(b).
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Fig. 2(b). Spectrum electronic of [Cu (C7H14NS;)2(C12HgN2)] without applying laser.

Used laser was applied on complex 1 for
times of 0, 15, 30, and 45 minute. New bands at
the wavelength ranging from 433 nm to 264 nm
appeared. These interesting results can be
attributed to the transitions of n— = and 1 —
n*. The disappearance of the wideband from
642 nm suggests that the shape was tetrahedral
as indicated in Fig. 3(a). This result may suggest
that the complex was decomposed under laser
irradiation exposure. For complex 2 the same
above parameters were used but new bands at
the wavelength ranging from 261 nm to 385nm
were observed instead. The interesting results

/

SN

can also be attributed to the transitions of n—
n*and © — =w*. The disappearance of the
wideband from (992 nm and 608nm) suggests
that the shape was octahedral geometry as
indicated in Fig. 3(b). This result may suggest
that the complex was also decomposed by the
applied laser.

One can observe that the effects of laser
irradiation with a wavelength of 532 nm on the
Cu complexes were non-linear. This result may
be interpreted for appearing new complexes as it
can be seen on the UV/VIS spectra in Fig. 3 (a,
b).

et

Fig. 3(a). Spectrum electronic of [ Cu (C;H14NS;),] with applying laser.
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Fig. 4(a). The IR Spectrum of complex [Cu (C7H14NS,).]
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Fig. 4(b). The IR spectrum of complex[Cu (C7H14NS;)2(C12HsN2)].

Table 3 shows the most influenced bands ! which belong to the v ( C=S) [6,15], and v (C-
which are recorded by IR spectra for complexes S) [16,17]. The infrared spectra of the complex
examined. In IR spectrum of the ligand the (1) showed a sharp band at the 482, 1028,754
sharp bands observed at 1064 cm™, and 848 cm™  cm™ which assigned to v- (M-S), v ( C=S), v (C-
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S) [18,19] respectively, see Fig. 4(a) ,while for
complex (2) the following bands are observed at
467, 418, 1036, 850 cm™ which assigned to v

(M-S), v ( M- N), v (C=S), v (C-S) [20,21]
respectively. See Fig. 4(b).

5. Conclusion

The green laser emission with a
wavelength of 532 nm has potential effects on
the properties of Cu (Il) with diisopropylamine
dithiocarbamate and Cu(ll) and 1,10-
phenanthroline. In this way, new Cu complexes

can be synthesized and characterized before and
after applying laser. Besides, other laser types
and wavelengths with different doses may be
considered for preparing new complexes.
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JA3EPHO-UHJIYIIUPOBAHHASI MOJJU®UKAIINS HEKOTOPBLIX CBOWICTB
MNOJYYEHHbIX KOMIIVIEKCOB Cu(ll)

IOman M. Pamaaran, Maxmya A.M. @axpu

Kageopa meouyuncroii gpuzuxu,
Yuueepcumem Mocyna, Hpax

AnHoTanus: J[Ba KOMIUIeKca - MPOU3BOJHBIE AUTHOKapOamaTHoro jurania (L) u ux agmykra c
a30TUCTBIM ocHoBaHMeM o6Omiedi ¢opmynsl [Cu(L)z], [Cu(L)2(A)], monydeHHbIE KOHICHCAIHEH
CuCly-2H,0 ¢ L = mutuokapbamarom auumsonponwiamuHa U A=I,10-peHaHTPONIUHOM OBLIH
HEMOCPEJACTBEHHO CHUHTE3UPOBAHbI M OXapaKTEPU30BaHbl C MOMOIIBI0O MH(PPAKPACHBIX CHEKTPOB,
COJlepKaHUS METAJIOB U MAarHUTHBIX M3MepeHul. HekoTopble cBOMCTBA 3TUX JBYX KOMILIECKCOB,
Bkirovass moromienne  Y®/BUJ], TemmepaTypy IUIaBI€HHS W HM3MEPEHUE  MOJSIPHOU
MIPOBOJIUMOCTH, OXapaKTepU30BaHbl B OOOUX CIIydasX J0 W IOCJE MPUMEHEHHs W3ITy4eHUs
JIA3epHOTO JMOJa C JTMHOW BOJIHBI m3iydeHust 532 HM. beuto oOHapykeHo, 4TO jla3ep OKa3bIBacT
MIOTEHLIMAJIbHOE BO3JEHCTBUE Ha MccleayeMble KomIuiekchl Cu mpu ONpeAeNeHHbIX YCIOBHSIX U
703aX, MpHU KOTOPHIX HAOIIOAATUCh HOBBIE KOMIUIEKCHI, a CHEKTPaJbHbIE NaHHbIE U MarHUTHbBIE
M3MEPEHUS TIOKA3aIU TETPAIPUUECKYIO U OKTarApuueckyto reomerputo 1t [Cu(L)z] u

[Cu(L) 2(A)] cooTBEeTCTBEHHO.

KawueBbie caoBa: komruieke Cu(ll); mornomenune Y®/BU/I; naszepHslii auox; Temmeparypa
TUTABJICHUS; MAarHUTHBIE U3MEPEHHUS; N3MEPEHUE MOJISIPHOM MPOBOIUMOCTH
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SINTEZ EDILMIS Cu(Il) KOMPLEKSININ BOZI XASSOLORININ LAZER- INDUKSIYA
MODIFIKASIYASI

Eman M. Ramadtan, Mahmud A.M. Foxri

Tibbi fizika kafedrast,
Mosul Universiteti, Iraq

Xiilasa: [Cu(L)2], [Cu(L)2(A)] imumi diisturuna malik iki kompleks - ditiokarbamat ligandinin (L)
toromolari vo onlarin CuCl,-2H,0 ilo kondensasiyasi ilo alds edilon azot asasl slavasidir. Burada L
= diizopropilamin ditiokarbamat vo A =1,10-fenantrolin birbasa olaraq sintez edilmis va, metal
torkibi, maqnit dlgmolori vo infraqirmizi spektrlordon istifado etmoklo todqiq edilmisdir. Bu iki
kompleksin bir sira xiisusiyystlori, o climlodon UV/Vis udma, orimo noqtesi vo molyar kegiricilik
olgmaloari, hor iki halda 532 nm lazer diod stialanmasinin totbiqindon avval vo sonra xarakterizo
edilmigdir. Lazerin miioyyan sortlords vo dozalarda todqiq edilmis Cu komplekslorina potensial tosir
gostordiyi miioyyonlogdirilmis, bu zaman yeni komplekslor miisahido edilmis vo spektral
molumatlar vo magqnit 6lgmalori miivafiq olaraq [Cu(L);] vo [Cu(L)2(A)] tgiin tetraedrik vo
romboedrik qurulus niimayis etdirmislor.

Acar sozlar: Cu(Il) kompleksi; UV/VIS udma; lazer diodu; orimo temperaturu; magnit dlgmaolori;
molyar kegiriciliyin 6l¢iilmosi
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