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ABSTRACT

The electron transfer process accrue during the applied potential on a series of organic derivative compound. These
derivation give us a chance to see the different in potential and activity behavior of these compound during their
study, which has followed by using cyclic voltammetry technique wave to explain the chance happen in these
different compounds during and after the electron transfer process.
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INTRODUCTION

The cyclic voltammetry (CV), one of the voltammetmethods, is the most commonly used techniquadquiring
qualitative and quantitative information about &lechemical reactions. It was first reported in 83d described
theoretically in 1948 by Randles and Sevcik [1]sTtechnique consists of scanning linearly the pkiof a
stationary working electrode between two choseritdimsing a triangular potential waveform at a knosweep
rate[2]. In this technique current flowing betwedba electrode of interest (whose potential is nureid with respect
to a reference electrode) and a counter electdeasured under the control of a potentiostat.vbltammogram
determines the potentials at which different etesttemical processes occur. The working electrodabgected to a
triangular potential sweep, whereby the potentsds from a start value o a final value Ethen returns back to
the start potential at a constant potential swese. IThe sweep rate applied can vary from a feivalils per
second to a hundred volts per second. The curreasuned during this process is often normalizeti¢celectrode
surface area and referred to as the current defsigy current density is then plotted against thalied potential,
and the result is referred to as a cyclic voltamraog A peak in the measured current is seen atentia that is
characteristic of any electrode reaction taking@la he peak width and height for a particular psscmay depend
on the sweep rate, electrolyte concentration aecltbctrode material [3,4]. Cyclic voltammetry makmssible the
elucidation of the kinetics of electrochemical itg@mts taking place at electrode surfaces [5,6].alrtypical
voltammogram, there can be several peaks. Fronswleep-rate dependence of the peak amplitudes, svatit
potentials of the peaks observed in the voltammugitis possible to investigate the role of adsiorp diffusion,
and coupled homogeneous chemical reaction mechafgid].

MATERIALS AND METHODS

All chemicals : Acetyl Acetone(99.5%, Sigma-AldrjciMethyl Acetoacetate (97%, Sigma-Aldrich), Sdliedyde
(99%, Merck), Ethylene di amine (99%, Merck), Ethia{99.9%, Laboratory Reagent), DimethylformamidB)
(99%, Laboratory Reagent), Tetrahydrofuran (THF%9 Laboratory Reagent), Methanol (99.9%, Labosator
Reagent).Double distilled water was always usedrépare aqueous solutions for electrochemical Rs&pkctra (
in KBr pellets) were recorded on IR Affinity-1shidwu . Melting point were determined on melting rpoi
apparatus'H NMR spectra were recorded as Ch&lutions on a Varian VNMRS 600 MHz solution-statgIR
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spectrometerE£SI-MS measurements were performed using VG Auec-S000 magnetic sector MS spectrometer
. Cyclic voltammograms were recorded on a potetaifimlvanostat AUTOLAB with PGSTAT30 equipped with
software GPES for Windows version 4.8. Electrocluatsyntheses and studies were performed in a gnybder a
dry nitrogen atmosphere. The electrochemical aizalyave been carried out using a Pt (Platinum) asking
electrode, SCE (saturated calomel electrode)eteyence electrode, Ag/AgCI (Silv8ilver Chloridé as the
auxiliary electrode The supporting electrolyte via2 mM [tBuN][BF;] (TBuUNBF4), Tetrahydrofuran (THF) as
solvent at a scan rate of 200 mV/s. All measuremesetre performed at room temperature (23 +2 °C).

Preparation of (27,2'Z,4E,4'E)-4,4'-(ethane-1,2-dilbis(azan-1-yl-1-ylidene))dipent-2-en-2-ol (A) :

To a solution of 1 mmol of Ethylene di amine waigad with 2mmol of Acetyl Acetone in 25 ml of etfol. The
resulting mixture was left under reflux for 3 — @hd the solid product formed was separated bmatiitin, purified
by recrystallization from Water , washed with etbiamnd then dried[8,9]. The yield of the producsa90% and
the product melts at 112C°, CHN analysis fesHzoN,O,; C, 64.26; H, 8.99; N, 12.49; O, 14.27 Found; 264H

8.97; N 12.47; O, 14.25, IR (KBr) ; (cm-1) : 3165Q-H), 2916 (>C-H), 1604 (>C=N-)[10,11§H (CDCl) (1.91)

ppm (6H,s,CHC(N)=C), (2) ppm (6H,s,C¥CO), (3.4) ppm (4H,m,Ch, (5.1) ppm (s,2H,CH (10.8) ppm
(2H,s,08[12]. ESI MS (m/z, % int.) 225.1597 (100) [M+H13].

Preparation of 2,2'-(1E,1'E)-(ethane-1,2-diylbis(aan-1-yl-1-ylidene))bis(methan-1-yl-1-ylidene)dipheal (B) :
To a solution of 1 mmol of Ethylene di amine waiged with 2mmol of Salicaldehyde in 25 ml of atlbd The
resulting mixture was left under reflux for 2 h ame solid product formed was separated by fitbratipurified by
recrystallization from ethanol , washed with etHaaad then dried[14,15]. The yield of the produas 93% and
the product melts at 127C°, CHN analysis fesHzgN,O»; C, 71.62; H, 6.01; N, 10.44; O, 11.93 Found; BI1H
6.00; N 10.40; O, 11.90, IR (KBr) ; (cm-1) : 3454Q-H), 3025 (>C-H, aromatic), 1635 (>C=N-),1577 £&x,
aromatic ring)[16,17]3H (CDCk) (3.92) ppm (4H,s,C}), (6.84-6.90) ppm (4H,m,H& Hg), (7.30-7.35) ppm
(2H,w,Hc), (7.40-7.43) ppm (2H,mg), (8.60) ppm (2H,m,-HC=N-),(13.3) ppm (2H,s,0H)[18]. ESI MS (m/z,
% int.) 269.1285 (100) [M+H]20]
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Table — 1 Physical constant of Schiff base compound

m.o. -
Name | Chemical Formula Op Color YLeId Structural formula
() (%)
HsC o
N
A C1H20N20, 112 | Crstal | g5, HC/ \
White \ /
OH
HsC
Crystal
B CieH16N20; 127 Ye)IlIOW 93% :: :\\ /\/ p
HsC, /—\ /CHa
C——N N=C\
Crystal
C Ci2H20N20, 178 W>ll1ite 86% HC, \ / CH
OH HO
HiCO OCH;

Preparation of (3E,5E,9E,11E)-5,10-dimethyl-2,13-0dka-6,9-diazatetradeca-3,5,9,11-tetraene-3,12-di@) :

To a solution of 1 mmol of Ethylene di amine wasedi with 2mmol of Methyl Acetoacetate in 25 mlethanol
The resulting mixture was left under reflux for —h and the solid product formed was separatefiltbgtion,
purified by recrystallization from Methanol , washeith ethanol, and then dried[21,22]. The yieldttoé product
was 86% and the product melts at 180C°, CHN arsalfigsi G,H,oN,O,; C, 58.19; H, 7.51; N, 10.44; O, 23.85
Found; C 58.18; H 7.49; N 10.42; O, 23.83. IR (KBfgm-1) : 3134 (>0O-H), 2947 (>C-H, aliphatic),a5(>C=N-
)[23], 8H (CDCLk) (2.07) ppm (6H,s,CC(N)=C), (2.70) ppm (4H,m,CH (3.5) ppm (6H,s,CECO), (5.1) ppm
(2H,s,CH, (10.7) ppm (2H,s,0}f24]. ESI MS (m/z, % int.) 257.1140 (100) [M+H25].

RESULTS AND DISCUSSION

Electrochemical studies

The Cyclic Voltammetry was conducted at the begignof the solvent (THF) with the supporting elebtr®
[tBuN][BF,] only , Where scan given the potential to distaad wide stretches of (-2.0 — +3.0 V) , Where ruitl
show the presence of any material oxidation orucédn , which may interfere with the compound$®studied
along that space , As shown in Fig (1).
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Fig.(1) — Cyclic voltammogram of 0.2mM solvent (THIF with the supporting electrolyte [tBuN][BF,] on Pt electrode at 200mV/s Scan
rate

Showed compounds (A), (B) and (C) irreversible akioh and Quasi reversible in the negative, Asashin Fig
(2) and (3).
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Fig.(2) — Cyclic voltammogram of Oxidation compoud (A) in 0.2mM solvent (THF) with the supporting ekctrolyte [tBuN][BF 4] on Pt
electrode at 200mV/s Scan rate
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Fig.(3) — Cyclic voltammogram of Reduction compoud (A) in 0.2mM solvent (THF) with the supporting ekctrolyte [tBuN][BF 4 on Pt
electrode at 200mV/s Scan rate

This study has divided into two field , first thBeet of electro activity on chemical reaction dakinetic study of
molecule behavior after both oxidation and redurctiall these compound have shown different reductiand
oxidation which registered in table (4) using Feewe material as referenced material with caloneetmde. The
first electron transfer process was evidences inrakamperiometric technique to prove then it is EE&ction in a
long rang scan of cyclic voltammetry[26].

Table (4) - Shows the values of Oxidation and Redtion of Schiff bases Compounds.

Reduction| Reduction| Oxidation
Compound Red1 Red2 Oxd
Ep Ep E
A -0.955 -1.886 1.448
B -0.413 0.975 1.381
C -0.727 -1.916 1.532

Compound A as most of organic compound shows emshle electro activity , In opposite to the inang
compound which gives mostly sharp reversible cooplexidation reduction in close potential areabbut 60 mV
for one electron transfer. This irreversibility atdd to the charge transfer especially in bulk ouke where
resonance tack place in presence of charge[27]pocand A which shows electro activity in potentiakidation
peak at (1.448 V) and Reduction peak at (-0.95®Vplatinum and vitreous carbon electrodes[28peetvely is
represented in equation (1).
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HsC, HsC,

5 \ S\ _ /CH3 3 \ . /CHa
=N N=c{_ =N N=c{_
HC\ /CH HC\ /CH
>—OH HO—< >—OH HO—<
HsC CHs HsC CHs

Equation (1)

This reaction is classified as EC reaction argl itteversible in which one electron involvedhie transfer process
and this is proved by a rotating electrode and mbamperiometry[29]., As shown in Fig (5).
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Fig.(5) — The transition processes from electroder@a to Compound (A) in a solution of 0.2mM Supporiig electrolyte [tBuN][BF,] in the
solvent (THF) at 200mV/s Scan rate using a techniguChronoamperometric

According to this irreversibility on can say thhaetintermediate is unstable in a very short tinfeg calculated in

less than< 3 min so we have concentrate on the other poggibd the suggested mechanism shown Scheme (1) .
[30,31]
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Scheme . (1) Redox of Compound (A)

In a further negative potential Compound (A) shewvikree irreversible reduction peak, As shown m(B).
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Fig.(6) — Cyclic voltammogram of Reducation compouth (A) in 0.2mM solvent (THF) with the supporting ekctrolyte [tBuN][BF 4] on Pt
electrode at 200mV/s Scan rate

There is a relationship between the current whHimlvg at time t ,;i and that which Flows at time '#time hold, i
w1 - This relation has elucidate in study[32]. As shaw Fig (7).
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Fig.(7) — Graphic relationship between the output errent with time starting from the oxidation process until they reach the top of
oxidation in 0.2mM solvent (THF) with the supporting electrolyte [tBuN][BF,] on Pt electrode at 200mV/s Scan rate

The ratio ( i /iy ) is a function of time and stability of the elecgenerategdroducts .Which was reflected in
the back voltage scan as shown in figure (8) (Eishowing the increase in production 3 scan Jre function
wave I%O)‘d have been measured using the same technique[B8]Which is given by equation (2).

FpOXd — ipOXd / v 1/2
Equation (1)

7.6
7.5 -
7.4 -
7.3 A
7.2
7.1

F pOXd

6.9 -

6.8 -

6.7 . . . .
0 200 400 600 800

Scan Rate

Fig.(8) — Graphic relationship between the Currenfunction wave F,>* with Scan Rate at different scan rate (150,250,33150,550,650)
mV/s

Which was a result of search in different scan vafé . we have notes that current function wave islstaba
normal scan rate around (0.200 V/s) — (0.38 V/ut this is not the story when we come to sGie pver
(500V/s) [34]., As shown in Fig (9).
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Fig.(9) — Cyclic voltammogram of compound (A) in ®@mM solvent (THF) with the supporting electrolyte [BuN][BF 4] on Pt electrode at
different Scan Rate

CONCLUSION

From the previous data we conclude that both réslu@nd Oxidation of Compound A and B undergoesha o
electron transfer reaction to givé Athis step is diffusion controlled and electreatically irreversible process . the
potential of compound A and B and C, and it elegeaerated intermediate is listed in table (5hebhave shows
that the electro potential is shifted by movingnfrsolvent to other , we have investigate our compesun different
solvent under different condition , and we havedftimat these compound shows an equipment shifthiese shift
can be the same under calibration with refereneetrelde such as saturated calomel and silver-sélestrode
,Standard with Ferrocene -ferocinium which havixed reversible oxidation coupled in 0.525 V.
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