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Abstract

N-(4-Chlorophenyl)-2-methoxy-4-methylbenzamide (3) is synthesized from reacting
carboxylic acid (1) with 4-chloroaniline (2) by using N,N -dicyclohexylcarbodiimide (DCC) and
1-hydroxybezotriazole (HOBt) as coupling reagent. The product is confirmed by IR, "H-NMR
and elemental analysis . The conditions of fluorescence behaviours are studied such as solvent,
pH, temperature, time, concentration effect and binding constant at A.x340 nm and Aem 380 nm.
The best fluorescence intensity is obtained at pH = 5 and temperature 25 °C, while the
fluorescence intensity remains stable with increasing of time. The LOD, LOQ, S.D and R.S.D%
of compound 3 are found 0.2691 mg.L", 0.898 mg.L™", 0.591 and 1.369 respectively.

Keywords: DCC, coupling reagent, fluorescence intensity, pH and binding constant.
Ladal)

—4 go (1) LenS 58U malal) dlelio DA (e (3) plais Jfie =4 — S 5ise —2-(Us g)5lS —4)=N jpmaat
saebus Jalg2€ (HOBY) Jgillsisin aSssmms (DCC) el hy JlSa sl gl aladinly (2)odsd) 558
Ly WS L aalial) Qa5 IR, TH-NMR 4y aie 2SH 5 il S al L eV )y o 5)&0 e sane cple Jalii DU
Culy SN ayhal) dayy chumelall Aallecadall o Cagylall sdag oyl 32k o layilis Gigylall (e aall
saic 0y 5l Juzmdl Jany iUl (el i sl 380 Gl age Jsbas siasili 340 o) ase Jshay Lalii)Y)
R.S.D % (S.D LOQ (LOD Zuy LS .l 5005 die oyl 55 L, Y iy 25 °C 5 dayns PH=5

.Sl e mg/ L' (1.363, 0.591, 0.898, 0.269) (g5l il 5 geilill

DCC « Ll N1 culs chgumalal) Allal) by slill 0 Jalg V) Jule . :dalidal) <)

394



Iraqi National Journal of Chemistry, 2014, volume 56

Introduction

Amides are an important compounds
in organic chemistry because they are
presented in numerous natural products such
as peptides and proteins. It’s also used in
different areas of industry such as plastic,
rubber and paper industry'. The most known
drugs than 25% of
carboxamide according to information from

contain more
medicinal chemistry” such as loperamide’,
lidocaine® and acetaminophen’. Amide bond
is formed by reacting carboxylic acid with
amine, to achieve this formation, carboxylic
compound should be activated so that there
are many methods and strategies are to
activate carboxylic compounds, the first is
using thionyl chloride (SOCL,)*” or COCIL,*’
to form acyl chloride, the second is using
coupling reagents (DCC) and (HOBt)
form active ester and followed-up by
nucleophile attack by amine'*'".

to

Experimental

Apparatus and materials

The melting point was determined by
a Stuart melting point apparatus (SMP 30,
England) and is uncorrected. Infrared (FT-
IR) spectra was examined by IRPrestige-21
Shimadzu Spectrophotometer as KBr disk.
The fluorescence spectra was examined by
Spectrofluorophotometer Rf-5301PC
Shimadzu. NMR data were obtained 500
MHz (‘"HNMR) spectrometers (Avance III,
Bruker, Iran) with TMS as internal standard
and on scale in ppm. All NMR spectra were
measured in dimethyl sulfoxide de¢. Thin
layer chromatography (TLC) was carried out
using TLC-Silica plates GOF254 (0.2mm)
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of the Merck company. Column
chromatography was performed using Silica
gel (0.040-0.063 mm). All materials were

purchased by Sigma-Aldrich.
Procedure

1. Synthesis of N-(4-Chlorophenyl)-
2-methoxy-4-methylbenzamide

The synthesis of compound 3 was

carried out by mixing 2-methoxy-4-
methylbenzoic acid 1 (500mg, 3.01mmole)

dissolving in acetonitrile (CH3CN) (30 ml),

N,N -dicyclohexylcarbodiimide (DCO)
(621mg, 3.01 mmole), 1-
hydroxybezotriazole =~ (HOBt)  (404mg,
3.0lmmole) and  4-chloroaniline 2

(3.01mmole, 380 mg). The mixture reaction
was cooling and the time period of stirred
was -5 °C at 1h, 0°C at 1h, 5 °C at 1h and
23 °C at 33h respectively . Dicyclohexylurea
(DCU) was filtered, and the filtrate was
evaporated. the residue was dissolved in
ethyl acetate. The
successively with saturated NaCl solution,
5% NaHCO3 solution, 1.0M HCI, followed-

filtered was washed

up by washing with saturated NaCl solution
and then with water. The residue was dried
by (MgS04)'? and evaporated. The residue
with and
recrystllization with acetonitrile. yield
332.2mg (40%), M.P = (123-126), phase =
crystalline solid, color = colorless, R¢=
0.67 (ethyl acetate: hexane) (4:2). IR, N-H =
3346.61 cm’, C-O = 12364 cm’', Cl
=1087.9 cm™, C=Oamide = 1664 cm™, CH
aliphatic = 2939.61 cm”, CH aromatic =
3039.91 cm™ as shown figure.l . '"H NMR
(DMSO-dg): 0 10.15 (s, 1H, NH), 7.88 (dd,

was  purified decantation
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1H, J=2.3Hz, 2.5Hz, H5srom + H5'atom), 7.57 shown in figure 2 . Elemental analysis, Anal.
(d, 1H; = 2.4Hz, H44om), 7.39 (dd, 2H, Calcd for C;5H4NCIO; (275.73): C, 65.34;
J=2.5Hz, 2.5Hz, H340om + H3'arom) , 7.01 (s, H, 5.12; N, 5.08. Found C, 65.24; H, 5.02;
1H, H240m), 6.89 (d, 1H, J = 7.6Hz, H1 4om), N, 5.06.

3.89 (s, 3H, OMe), 2.36 (s, 3H, Me) as
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Figure.1 IR spectra of compound 3
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Figure.2 1H-NMR spectra of compound 3.

2. Solvent effect

The concentration of compound 3 is
that was prepared by
50 ml ethanol. The
fluorescence intensity was measured at at
Aex340 nm and Aem 380 nm then the effect of
solvent on the fluorescence intensity was

1x10° mole.L

dissolving in

also measured. The wused solvents are
methanol, acetonitrinle, acetone and n-
propanol in the ratio 1:1 (V/V) with ethanol

as essential solvent.

3. pH effect

The effect of pH on the fluorescence
intensity of the complex forming between
compound 3 and Pb*" was studied at
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different pH values ranging from 2.7 to 10.1
by using 0.1M HCl and 0.1M NaOH.

Results and discussion

In this study,
meyhylbenzoic acid 1 was chosen as a
starting material. N-(4-Chlorophenyl)-2-
methoxy-4-methylbenzamide 3
synthesized by reacting carboxylic acid 1
with 4-chloroaniline 2 and the performing
strategy for the formation of compound 3 is

2-methoxy-4-

was

coupling reagent by using NN-
dicyclohexylcarbodiimide (DCC) and 1-
hydroxybenzotriazole (HOBt)".  This

reaction occurs at a low temperature of -5 °C
at 1 hour, 0 C at lhour, 5 C at 1 hour and
23 °C at 33 hour. DCC was used to activate
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acid 1
intermediate so-called O-isoacyliorea but

carboxylic to form potent
this intermediate undergoes racemization
and converts to inactive result as calling N-

acylurea. HOBt was added to decrease
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racemization and formation active ester
which reacts with compound 2 to form
amide bond and side product DCU. The
essential of this reaction is shown in scheme
1.

OOH NH,
~ DCC, HOBt
+ NH
-5°C for 1h, 0 °C for 1h, 5 °C, 23 °C for 33h
cl ~
1 2

3

Scheme.1 Synthesis of compound 3.

1. The effect of solvent

The  fluorescence  spectra  of
compound 3 in ethanol as organic solvent
exhibited A.x and Aem at 340 nm and 380 nm
respectively. When mixing other organic
solvents with ethanol at the ratio 1:1(V/V) ,
wavelength of excitation and emission were
change, but the
enhancement and quenching were occurred

not  significantly
in the fluorescence intensity. The effect
solvent on fluorescence intensity were
examined by using methanol, acetonitrile,
acetone and n-propanol as other solvents
with ethanol . Acetone gave enhancement in

the fluorescent intensity. The main reason
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for the increasing of the fluorescence
intensity was due to the weakness of the
bonding and

increasing intermolecular hydrogen bonding

intramolecular  hydrogen
between solute-solvent'*. Methanol gave the
intensity of control
(ethanol) while n-propanol and acetonitrile
exhibited the
fluorescence intensity as shown in figure.3.

same fluorescent

were quenching in
This quenching can be attributed to the
change in medium polarity that may occur in
some types of physical interaction between
these solvents and the excited singlet state of

the compound 3 molecules'.



Iraqi National Journal of Chemistry, 2014, volume 56

FI zs5.00

wavelength

—— WIcthanol

conirol

Acetonitrile
- Acetone
Propanol

Figure.3 Solvent effect of compound 3.

2.The effect of pH

The influence of pH on the
fluorescence intensity of compound 3 was
studied by using 0.01M HCI and 0.01M
NaOH. The pH range was 2.7-10.1. The
greatest fluorescence intensity was found at
pH= 5 (control) . At the beginning, the
fluorescence intensity was low when pH <5
because it greatly affected by the acidity of

the medium as explained in figure.4. This

decrease in the fluorescence intensity was

due to following reason: as known
delocalization give fluorimetric properties,
when solution was acidity, the lone pair of
nitrogen was used to join to hydrogen ion
(supplied by buffer so that

delocalization between lone pair nitrogen

solution)

and carbonyl amide will disrupt. When pH >
5, the fluorescence intensity also reduces
and this decreasing can be attributed to the
decomposition of compound 3'°.

100 -
80
60

40
FI. 20

Figure.4 pH effect of compound 3.
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3. The effect of temperature

The effect of temperature on the
fluorescence intensity (FI) was studied in the
range 20-60 °C of compound 3 by using a
thermostatically control water bath as
It found that with
increasing the temperature, the fluorescence

explained figure.5.
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intensity will gradually decrease. This
decreasing was due to higher internal
conversion as the temperature increasing,
facilitating non-radiative deactivation of
excited singlet state and increasing of the
loss of energy by collision with solvent

17
molecules .

80 -
70 -
60 -
50 -
FI 40 -
30 -
20 -
10 -
0 . | . | . | .
0 10 20 30 40 50 60 70
t/°C
Figure 5. Temperature effect of compound 3.
4. The effect of time also studied. It found that the fluorescent
intensity was remained stable for more than
The influence of time on the

fluorescence intensity of compound 3 was

400

six hours as shown in figure.6.
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Figure 6. Time effect on the fluorescent intensity.

5. The effect of concentration

The effect of concentration of Pb(II)
on the fluorescence intensity of compound 3
studied by different
concentrations of Pb(Il) from Ippm to
5ppm at pH = 5 and temperature 25 °C . The

was using

fluorescence intensity will be quenched by
increasing the concentration of Pb*" . This
decrease in the fluorescence intensity can be
attributed to the delocalization effect caused
by [Pb>]"® on the compound 3 as explained
in figure.7.

AFI

y = 6.577x + 3.437
R>=0.994

2

ppm [Pb?*]

Figure 7. Concentration effect of Pb*>" on compound 3.
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6. Mole ratio

Mole ratio was studied of complex
formed between compound 3 and Pb”" by
the plot AF against Vm/Vm+VI1 as shown
figure.8, where can be noted from figure.8

Opmadlly Gualid) 3281 2014 oS o 5lal i sl 48] 5all Alsall

The mole ration was calculated by the
intersection of two straight lines of the
complex and it equals to 1:1 that indicates
the number of binding between components

of complex.

80
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0 T
0 0.2
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Vm/Vm + VI

0.6 0.8 1

Figure 8. Mole ration of complex (compound 3 with Pb*").

7. Binding constant

The between
compound 3 and Pb*" was calculated by

binding  process

applying Stern-Volmer equation 1.

Log io_f_qur n log [Pb*"]

F

Where K is the binding constant, n is
number of binding sites, F, and F are the
fluorescent intensity of compound 3 in the
absence and presence of Pb”" respectively.
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The number of sites were calculated from
figure.9 that displays the linear plot log Fo-
F/F against log [Pb>"]. The value of binding
constant and number of sites were listed in
table 1. From value of binding constant, it
can be noted that the interaction compound
3 and Pb”" was very strong where the force
acting between them includes hydrogen
bonds, van der Waals force, electrostatic
force and hydrophobic interactions'**'. Also
LOD, LOQ, S.D and R.S.D% of compound
3 were calculated (table 1).
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Figure 9. The plot of number of sites between compound 3 and Pb™".

2+

Table 1. Information about compound 3.

Comp n Kx10”(L.mole™) |S.D R.S.D% LOD LOQ
(mole.L") | (mole.L™)
3 1.0871 | 160.871 0.591 1.369 0.261 0898
Conclusion confirmed by the number of binding sites
and mole ratio that equal to = land 1:1
The fluorescence intensity —of respectively. This binding proved by binding

compound 3 decreases by increasing the
Pb>" and the temperature
while it is stable by increasing the time. The

concentration

best value of fluorescence intensity of
compound 3 is at pH 5. The binding
between and Pb*"

compound 3 was

403

constant.
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