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Abstract: A series of monoazo disperse dyes were synthesized by coupling
diazotized 4-amino-N-dodecyl-1,8-naphthalimide with N,N-dialkyl anilines and
naphthol derivatives. The synthesized intermediates and the dyes were charac-
terized using FTIR, '"H-NMR, '3C-NMR, mass spectroscopy and elemental
analysis (CHN). Visible absorption spectra of the dyes were examined in sol-
vents of different polarities. The electronic absorption spectra cover a wave-
length (A,4x) range of 515-535 nm in DMF at uniformly absorption intensity
between 1.59-3.00x10* L mol™! cm™!. The dyes gave deep and bright intense
hues of light violet, maroon, pink and neon red on polyester fabrics. The dyes
generally showed good washing and perspiration rating but poor to moderate
light fastness properties on woven polyester fabric and could be recommended
for commercial outlets.

Keywords: 1,8-naphthalimide derivatives; azo dyes; solvatochromic effects;
naphthols; fastness properties.

INTRODUCTION

Azo compounds are the most widely used class of industrial synthesized
organic dyes due to their versatile applications in various fields, such as the dye-
ing of textiles, biological-pharmacological activities and advanced application in
organic synthesis.!=3 Most of the heterocyclic dyes are derived from diazo com-
ponents containing five-membered rings with one or more nitrogen heteroatoms,
with the ring being fused into another aromatic ring.# Azodyes containing
heterocyclic rings result in brighter and often deeper shade than their benzene
analogues. They are very important in applications such as disperse dyes for
polyester fabrics, reprography, functional dyes and nonlinear optical systems,
photodynamic therapy and lasers.5~10 Azo dyes based on naphthalimides have a
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violet to blue hue. This phenomenon results from the high maximum absorption
of their dyes. The strength of the electron withdrawing inductive effect of naph-
thalimide systems is greater than that of benzene ring systems containing nitro
groups.!!

Pioneering work on heterocyclic derivatives of naphthalimides, phenylazo-
phthalimides and 1,8-naphthalic anhydrides has been performed to assess their
role as intermediates for dye preparation.!2-15 4-Aminonaphthalimide com-
pounds have an amino group in their 4-position, which tends to act as a donor
group, and two carbonyl groups, which act as acceptor groups. These substituents
bring about a considerable bathochromic effect that led to their usefulness as the
diazo component for the synthesis of azo dyes.!® Naphthalimide derivatives have
obtained great industrial importance due to their excellent fastness of some of
their dyes.!”

Aminonaphthalimides are known to produce fluorescent yellow dyes for
synthetic polymer fibres. The dyes with an alkyl group in N-substituted naphthal-
imides can be converted into disperse dyes that are used in the coloration of
synthetic fibres.!8

Generally, monoazo disperse dyes derived from naphthalimides show excep-
tionally good thermal stability and good dyeing fastness properties.!® However,
the 4-amino-N-alkyl(ester)-1,8-naphthalimide derivatives of monoazo disperse
dyes have relatively low heat fastness properties.

Conventional disperse dyes are hardly soluble in water due to the lack of
polar groups in their structures. This leads to milling of the dye into fine particle
size and addition of dispersion in water using dispersing agents during applic-
ation, hence gave rise to prolong application time. In the present study, a series of
monoazo disperse dyes with in situ incorporation of amphiphiles to enhance their
solubility was synthesized. This would eliminate the milling and additions of
dispersing agents associated with the application of known disperse dyes.

EXPERIMENTAL
Materials and methods

All the chemicals used in the synthesis were of commercial grade and used as received.
The structures of all the newly synthesized compounds were confirmed by thin-layer chroma-
tography (TLC), melting point, FT-IR, 'H- and '3C-NMR spectroscopy, mass spectra (MS)
and elemental analysis (CHN). The purity of the synthesized compounds was checked by TLC
using ethyl acetate—n-hexane (90:10 volume ratio). The TLC was performed on silica gel 60
Fys4, 0.2 mm coated aluminium sheets. The melting points were recorded on a Barnstead
electrothermal 9200 apparatus and are uncorrected. The infra-red spectra were recorded on a
Perkin-Elmer Spectrum RX1 FT-IR spectrometer, !H- and 13C-NMR spectra were obtained on
a 300 MHz Bruker instrument using deuterated chloroform (CDCl;) and dimethylsulphoxide
(DMSO-dg) as solvent. Chemical shifts are reported in parts per million (ppm) downfield from
internal tetramethysilane (TMS). Elemental analyses (CHN) were recorded on Perkin—Elmer
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PE 2400 series II and the mass spectra were obtained using an Agilent Technologies 5975C
VL MSD mass spectrometer.
Analytical and spectral data are given in Supplementary material to this paper.

Synthesis of 5-nitroacenaphthene (2)

Acenaphthene 1 (15.4 g, 0.1 mol) was dissolved in hot glacial acetic acid (57.2 mL) and
then cooled under vigorous stirring to separate as fine as possible crystalline acenaphthene.
Concentrated nitric acid (65 %, d = 1.40 g mL-!, 9.84 g) was added drop wise to this mixture
over 1 h at 22-27 °C and then further stirred for 1 h at 25 °C. The solution was warmed gradu-
ally over 30 min to 68 °C then cooled to form crystals that were filtered, washed with 1:1
acetic acid—water and water to give yellow needles (yield 85 %).20

Synthesis of 4-nitronaphthalene-1,8-dicarboxylic anhydride (3)

5-Nitroacenaphthene (24.87 g, 0.125 mol) was dissolved in hot glacial acetic acid
(248.75 mL), sodium dichromate (158.5 g) was added over 3 h at 65-70 °C. The solution was
warmed gradually to 98—100 °C over 30 min and further refluxed for 5 h. The reaction mix-
ture was treated with water (0.6 L) and cooled to room temperature. The precipitate was
filtered and washed with dilute HCI (10 %). In addition, the solid was boiled with 200 mL of 5
% Na,CO; solution for 30 min and filtered. The filtrate was acidified and the separated
crystals dried at 120 °C for 4 h to obtain 4-nitronaphthalene-1,8-dicarboxylic anhydride,
which was recrystallized from concentrated HNOj3 (65 %, d = 1.40 g mL™!) to afford colour-
less needle crystals (yield 74 %).21-22
Synthesis of 4-nitro-N-dodecyl-1,8-naphthalimide (4)

A suspension of 4-nitronaphthalene-1,8-dicarboxylic anhydride (0.02 mol, 4.86 g) and
dodecylamine (0.03 mol, 5.55 g) in ethanol (99.5 %, 102 mL) was stirred under reflux for 7 h.

The reaction mixture was cooled to precipitate. The precipitate was filtered and recrystallized
from ethanol to give off-white crystals (yield 74 %).23
Synthesis of 4-amino N-dodecyl-1,8-naphthalimide (5)

A mixture of 4-nitro-N-dodecyl-1,8-naphthalimide (18 mmol, 6.88 g) and stannous
chloride (90 mmol, 20.25 g) in ethanol (81 mL) was refluxed for 1 h with hydrochloric acid
(36 %, 10.1 mL) until the reaction was completed. The mixture was transferred into 100 cm?3
of water and the observed precipitate was filtered. The crude product was purified by recrys-
talization from ethanol (99.5 %) to give orange crystals (yield 84 %).23
Procedure for the synthesis of dyes (7a—d)

(Z)-2-Dodecyl-6-((2-hydroxynaphthalen-1-yl)diazenyl)-benzo[de]isoquinoline-1,3(2H)-
-dione (7a). Sodium nitrite (1.5 mmol, 0.104 g) was slowly added under constant stirring to
cold concentrated sulphuric acid (98 %, 1.1 mL) at below 10 °C. The temperature of the react-
ion mixture was gradually increased to 65 °C using a water bath until all the sodium nitrite
had dissolved. The solution was then cooled externally to 5 °C and diluted with a mixture of
propionic acid and glacial acetic acid (10mL, 1.5:8.5 volume ratio). Finely ground powder of
4-amino-N-dodecyl-1,8-naphthalimide (1.5 mmol) was added portion wise below 10 °C, and
then the mixture was stirred for 3 h. The obtained clear diazonium salt solution was used
immediately in coupling reactions with 2-naphthol (1.5 mmol) dissolved in ethanol by its
addition over 3040 min under vigorous stirring. The mixture was stirred further for 2 h at 5
°C. The pH of the solution was adjusted to 4-5 using 10 % sodium acetate and stirred for 1 h.
The resulting product was then collected by filtration, washed with warm water and then cold
water and dried. The crude product was purified by recrystallization from DMSO several
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times to obtained dye 7a (yield 80.9 %). The remaining DMSO was removed from the product
by washing the precipitate several times with water and aqueous ethanol (50 %).

(Z)-6-((2,3-Dihydroxnaphthalen-1-yl)diazenyl)-2-dodecyl- IH-benzo[de]isoquinoline-
-1,3(2H)-dione (7b). The same procedures as for 7a were used, except that 2,3-dihydroxy-
naphthalene was used for the coupling.

(Z)-6-((4-(Dimethylamino)phenyl)diazenyl)-2-dodecyl- IH-benzo[de]isoquinoline-1,3(2H)-
-dione (7¢). The same procedures as in 7a were used, except that N,N-dimethylaniline was
used for the coupling.

(Z)-6-((4-(Diethylamino)phenyl)diazenyl)-2-dodecyl-1H-benzo[de]isoquinoline-1,3(2H)-
-dione (7d). The same procedures as for 7a were used, except that N, N-diethylaniline was
used for the coupling.

Dyeing procedure

A KMS-IRE laboratory dyeing machine — ELITE, was used with a material to solution
ratio of 1:50, 2 % shade on weight of the fabric (OWF) was used for dyeing. The dye was
dissolved in DMF (5 mL) and water (45 mL) was added under constant stirring and the pH
adjusted to 5 using glacial acetic acid. The dye suspension (50 mL) was transferred into a
beaker provided with a lid and a screw cap. Before closing the lid and tightening the metal cap
over the beaker, a wetted pattern of polyester fabric was rolled into the beaker. The beaker
was then placed vertically on a rotatory carrier inside the tank and the clamp plate was firmly
tightened. The rotatory carrier was then allowed to rotate in the glycerine-bath and the tempe-
rature was raised to 130 °C at a rate of 2 °C min"!. The dyeing was continued for 1 h under
pressure. After cooling to 70 °C, the beaker was removed from the bath. The dyed pattern was
removed from the beaker|, thoroughly washed with water and dried at room temperature.

Reduction clearing

The dyed fabric was treated by stirring in an aqueous solution containing sodium dithio-
nite (2 g L'!) and sodium hydroxide (2 g L'!) for 45 min at 70 °C. The fabric was then washed
with water and dried.

Colour measurement

A Gretag Macbeth Colour-Eye 7000A spectrophotometer was used for colour measure-
ment of the dyed polyester fabrics using a D65 source, 10° collection angle and small area
view aperture (3 mmx8 mm).

Fastness properties of the dyed polyester fabrics

Wash fastness. The dyed samples were tested for fastness to washing treatment according
to the International Standard Organization (ISO 3). The composite samples were treated with
a solution containing 5 g L-! detergent, 2 g L'! sodium carbonate and liquor ratio 50:1 for 30
min at 60 °C. The change in colour of the tested samples and the degree of staining of the
adjacent undyed fabrics were rated against the Grey scales. The grey scales are in the range
1-5, where 1 is poor and 5 is excellent.

Light fastness. The photostability was evaluated by exposing the dyed fabric samples to a
xenon arc lamp according to (ISO 105 B02:2014). The conditions for the test were: black
panel temperature 60 °C, dry bulb temperature 43 °C, relative humidity 30 %, duration of test
48 h. After testing, the tested samples were rated against standard blue wool scale (grade 1-8)
and the indications in this case are 1 is poor and 8 excellent.

Perspiration fastness. Colour fastness to perspiration was determined according to ISO
105 — EO4, 2013 by treating the dyed fabrics (10 cmX 4 cm) in an alkaline solution of freshly
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prepared 0.5 g L-! 1-histidine monohydrochloride monohydrate, 5 g L-! sodium chloride, 2.5 g
L-! disodium hydrogen orthophosphate and 0.1 M sodium hydroxide volume ratio of 50:1.
The acid perspiration test solution contained 0.5 g L-! 1-histidine monohydrochloride mono-
hydrate, 5 g L'! sodium chloride, 2.2 g L! disodium hydrogen orthophosphate and 0.1 M

acetic acid solution. The tested fabric was rinsed, dried and then rated against the grey scales
for colour changes.

RESULTS AND DISCUSSION
Synthesis of intermediates and the dyes
Compounds 2—5 were prepared starting from acenaphthene 1 according to
the literature, as depicted in Scheme 1.23 The structure of the intermediates and
dyes were confirmed by various techniques including FT-IR, NMR, elemental

analysis (CHN) and mass spectroscopy. The dyes 7a and 7b showed absorption
band at 3387-3375 cm! due to the presence of an OH group.

CHz(CH2)1 oCHs

__HNO; CH COOH NHZCHz(CHz)mCHa
CH3COOH NazCr207 cszoH

Acenaphthene NO,
1 5—n|troacenaphthene 4-nitronaphthalic 4-nitro-N- dodecyl
2 anhydride (3)

1, 8-naphthalimide (4)

SnCly
HCI
C,HsOH

CH(CH2)10CH3

I GHCHa 0ot GHaCHaoCH PH2(CHzhCHs
O N o. N_ O
O OO OO e ()
sto4
N NHSO4 m HSO, _ NH;
7 4-amino-N-dodecyl
diazonium salt (6) -1, 8-naphthalimide (5)

' i CH CoH
e oyt o, O, O,
oH CHj CoHs

7a

7c 7d

Scheme 1. Synthesis of the intermediates and the dyes.

All the dyes showed absorption bands at 3106-2947 and 2922-2919 cm!
due to the presence of C—H stretching vibration of aromatic C—H, methyl and
methylene groups. The absorption band at 1663-1646 cm! corresponded to
C=0 groups. The absorption band at 1647-1604 cm~! confirmed the presence of
C=C groups. The signal at 1599-1579 cm™! is attributed to —~N=N- stretch, while
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the signal at 1388-1349 cm! is due to C-N. The 'H-NMR spectra of the dyes
displayed signals at 0.82—0.86 and 1.22—1.74 ppm for the methyl and methylene
protons of the aliphatic region. The signal at 4.03—4.17 ppm shows is downfield
due to N—CHj protons of the aliphatic group. The diazo group was substituted in
the alpha position of 2-naphthol and 2,3-naphthalenediol in dyes 7a and 7b. Due
to this, the dyes 7a and 7b showed signals at 16.45-16.91 ppm for OH protons in
IH-NMR spectra. This amount of deshielding can be attributed to intramolecular
hydrogen bonding of the diazo group and the —OH group. The aromatic protons
showed signals at 6.55-8.91 ppm and the number of protons is in agreement with
the aromatic protons in the structure of dyes. The presence of two signals at 6.7
and 7.9 ppm as a doublet in the 'H-NMR spectra of 7¢ and 7d exactly confirms
that the diazo group is substituted at the para position on the N,N-(dialkyl)aniline
ring. In addition, mass analysis exactly confirmed the molar mass of the dyes.

Spectral characteristics of the synthesized dyes

The absorption spectra of the synthesized dyes were measured in various sol-
vents. Absorption maxima, molar extinction coefficients of each dye in various
solvents are listed in Table I. Wavelengths of maximum absorption (Ay,x) and
molar extinction coefficient ranged from 515-535 nm and 1.59x104-3.00x104 L
mol~! cm for the synthesized dyes in DMF, respectively. The wavelength (Amax)
shifts in different solvents are due to solvatochromic effects resulting from
changes in the dielectric constant of the solvent. In many dyes, however, the
ground state is less polar than the excited state and thus, a polar solvent will tend
to stabilize the excited state more than the ground state, giving rise to batho-
chromic shift.24 It was observed that in chloroform, ethanol and ethanol plus a
drop of HCIl, the absorption spectral of the dyes did not change significantly.

TABLE I. UV—Vis spectroscopic data for the dyes

Amax / DM
Emax(DMF)

Dye 10*moll em!  DMF Chloroform  -thanol Ethan‘i)l +HC C(}éan‘%e

—a
7a 1.94 520 515 518 518 0
7b 2.26 515 515 512 512 0
7e 3.00 52 510 510 520 10
7d 1.59 535 525 525 530 5

Generally, the colour of naphthalimide azo dyes depends on the delocal-
ization of electrons through the conjugated chromogen depicted by the energy
difference between structures I and II, as shown in Scheme II. This agrees with
Bojinov et al.2>

The bathochromic effect of these compounds increases when the energy dif-
ference between resonance structures is low. The contribution of the high energy
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stabilized structure II could be initially enhanced by the presence of a conjugated
electron acceptor (i.e., a naphthalimide residue) and secondly by an electron
donor on the coupling component (i.e., dialkylamino group), which results in a
considerable bathochromic shift.

¢ 0
Q 2 _CH
T ™ OO
~ \ <~ R-N CHs
o

I II

Scheme II. Delocalization of electrons through the conjugated chromogen.

Dye 7a, obtained by diazotisation of 4-amino-N-dodecyl-1,8-naphthalimide
and coupling to 2-naphthol, absorbed at 520 nm in DMF. When the hydroxyl
group was introduced into the ortho-position of the coupling component (2,3-di-
hydroxnaphthalene), the resulting dye 7b absorbed at 515 nm in the same solvent
and thus dye 7b was hypsochromic by 5 nm when compared with dye 7a. Dye
7c, obtained by diazotisation of 4-amino-N-dodecyl-1,8-naphthalimide and
coupled with N,N-dimethylaniline, absorbed at 522 nm in DMF. When the coup-
ling component was replaced by N, N-diethylaniline (dye 7d), it absorbed at 535
nm. Dye 7d showed a bathochromic shift of 13 nm when compared with dye 7c,
which may be attributed to the higher electron donor capacity of the ethyl groups
compared to the methyl groups.

Dyeing and fastness properties of the synthesized dyes

The synthesized dyes were applied to polyester fabrics using a high tempe-
rature dyeing method. Visual evaluation of the dyeing on the polyester fabrics
showed that the nature of the alkyl residue in the amine group of the coupling
component affects both the intensity of dyeing and the shade obtained. The
highest intensity was shown by the dyes that contain methyl and ethyl groups.
These substituents increase the electron density on the tertiary nitrogen atom and
stabilize the polar forms, especially when there are no substituents on the phenyl
ring causing steric effects.26

An electron donor substituent on the ring of the coupling components also
considerably affects the colour of the dyeing, especially those containing a sub-
stituent in the ortho position to the azo band, such as dye 7a. This phenomenon is
described in terms of structures III and IV, Scheme I11.

The results of the wash fastness ratings are summarized in Table II. The dyes
gave good levelness and fibber penetration on polyester. The wash fastness rating
is good with rating of 3 for dye 7b and rating of 4 for dyes 7a and 7¢. Dye 7d
gave outstanding wash rating of 5. The good wash fastness obtained on polyester
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may be due to the crystalline structure of the polyester that disallowed the mig-
ration of dye out of the fabric after entering the fabric:

a) To the absence of solubilising groups that renders solubility and wash-
ability of dye-out of the fabrics.

b) To the good intra-fibber diffusion of the dye molecules inside the fabric.

R
oi N io
N-..
N H
o

gs

n [\
Azo form Hydrazone form

Scheme III. Structures III and IV.

R

Oy N_O

Soe

‘Z',Z
o

TABLE II. Fastness properties of the synthesized dyes on polyester fabrics

. . Perspiration
Dye Light Fastness washing Aeid Alkaline
7a 2 4 5 4
7b 5 3 5 4
Tc 1-2 4 4 4
7d 4 5 4 5

The dyed fabrics have a poor to moderate light fastness rating, as shown in
Table II. The dye 7a and 7c¢ exhibited poor light fastness ratings while dye 7d
were marginally superior to the others. The dye 7b gave a very good light fast-
ness rating. Disperse dyes have a tendency to deposit on the fibber surface during
dyeing as well as during cooling and therefore, in order to obtain a satisfactory
combination of light and sublimation fastness, a judicious choice of substituent is
required.2’ Several reports suggest that fading of azo dyes is mainly a conse-
quence of decomposition of the -N=N- moiety, either by oxidation, reduction or
photolysis.28 The rates of these processes should be sensitive to the chemical
structure of the dye, the type of substrate and treatment conditions. The dyed
substrate employed in this study was polyester fabric and thus, the fading process
likely occurs by oxidation.2® The ease of oxidation of azo linkages should be a
function of electron density. Therefore, electron donating substituents on this
moiety should increase the fading rate while electron withdrawing groups should
decrease the rate. This agrees with the observed results (Table II) that demon-
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strate that the presence of a hydroxyl group in some of the synthesized dyes
caused a decrease in light fastness to 2.

The introduction of polar groups can adversely affect the dyeing properties
of a dye, but the hydroxyl and alkyl group appear to be particularly useful in
increasing polarity without excessive undesirable side effects. A free hydroxyl
group and also a short alkyl chain favour the formation of compact aggregates of
dyes, which confer low surface activity, which cause a dye to spread as multi-
layers on the surface of the fabric; a multilayer is less susceptible to fading. This
may account for why the dyes from N,N-dimethylaniline and N,N-diethylaniline
have acceptable results in light fastness.

Colour fading can be caused by the reaction between dyes on garments and
the constituents of human perspiration, such as skin waste. It varies for different
individuals and conditions. There are cases where more colour fading and alter-
ation is caused, depending on the conditions under which garments are worn.
Coupled with the eventual accumulation and concentration of perspiration, react-
ion with sunlight is regarded as the cause for such occurrences, casting an influ-
ence on certain elements in the dye structure. To forecast such occurrences,
methods for examining the components of perspiration under different conditions
(acid and alkaline pH values) were investigated by the standards as shown in
Table II. The fastness to perspiration was generally very good both in acidic and
alkaline medium with rating of 4 and 5. This may be attributed to the crystalline
structure of the polyester which disallowed the migration of dye out of the fabric
when it had entered the fabric.23

Colour measurement properties

The colour parameter of the dyed polyester fabrics are given in terms of the
CIELAB value (Table III) and the following CIELAB coordinates were
measured, lightness (L*), chroma (C*), hue angle from 0 to 360° (%), a* value
representing the degree of redness (positive) and greenness (negative) and b*
representing the degree of yellowness (positive) and blueness (negative). The K/S
values are used to represent the depth of dyeing as they are proportional to the
amount of colorant present in the dyed fabrics.2? The colour hue of the dyes 7a—d
on the polyester fabrics shifted in the reddish—yellowish direction according to
the positive values of ¢* and b*, respectively. The K/S values listed in the Table

TABLE III. Colorimetric and spectrophotometric data of the synthesized dyes on polyester
fabrics

Dye No. L* a* b* C* h/° KIS
Ta 44.88 49.88 10.9 51.06 12.32 8.07
7b 43.89 41.94 355.47 357.94 83.27 6.55
Tc 37.03 40.89 10.76 42.28 14.74 10.71
7d 37.07 35.77 355.83 357.63 84.25 13.61
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IIT show that amphiphilic naphthalimide disperse dyes showed the best build-up
for polyester fabric and have high affinity for the polyester fabrics. The K/S
values of the dyes under investigation showed that the dyes had good affinity to
polyester fabrics. Dyes 7¢ and 7d were characterized by higher values of K/S,
which indicates outstanding results when compared with their analogues.

CONCLUSIONS

In this research, an efficient and simple protocol for the syntheses of mono-
azo disperse dyes based on amphiphilic naphthalimide in good yields was deve-
loped. Data obtained by various analytical techniques proved the synthesis of the
claimed novel dyestuffs. It was found that on changing the coupling components,
the bathochromic and hypsochromic properties of the dyes varied, which could
be related to the structure of the replaced groups. Introduction of electron donor
and electron acceptor groups in the coupler had influencing effects on the batho-
chromic and hypsochromic properties of the dyes. The dyes were applied on
polyester fabrics by the HTHP method and gave violet, maroon, pink and neon
red with poor to moderate light fastness and good to very good washing and pers-
piration fastness properties.

The Kubelka—Munk (K/S) value, which is representative of the colour depth
of the dyed fabric, was also evaluated. The value of the coordinates L*, a* and b*
represent lightness/darkness, red/green and yellow/blue tones of colours, respect-
ively. From the values of a* and b%*, it is clear that the synthesized dyes have
positive values, which indicates yellowish red colour. Most of the dyes have
fairly high values of L*, confirming their colour brilliancies. The chroma or chro-
matic purity (C*) of the dyeing were equally high. The net effect of high chroma
and high L* is the good colour brilliance of the dyes.

SUPPLEMENTARY MATERIAL

Additional data are available electronically at the pages of journal website: https://
//www.shd-pub.org.rs/index.php/JSCS/index, or from the corresponding author on request.
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U3BOLX
CHHTE3A HEKUX AMOHOUJIHUX HAGTAJIMMHUIHHUX A30 JUCIIEP3HUX BEOJA U
BHUXOBA CITIOCOBEHOCT FOJEA ITOJIMECTAPCKHUX BJIAKAHA
UMAR SALAMI AMEURU,' MOHAMMED KABIR YAKUBU', KASALI ADEMOLA BELLO', PETER OBINNA
NKEONYE' u AZIM ZIYAEI HALIMEHJANI?

'Department of Polymer and Textile Engineering, Ahmadu Bello University, Zaria, Nigeria u “Faculty of
Chemistry, Kharazmi University, 49 Mofateh St., Tehran, Iran

CuHTeTHCaHa je cepHja JUCIIEP3HUX MOHO0Aa30 00ja, KyIJIOBalkEeM JUAa30HUjYM CONTH 100U~
jene u3 4-amuHo-N-mojenun-1, 8-Hadranumuaa ca N,N-OuankulaHWIMHMMA WIH JepUBa-
TiMa HadTona. CHHTETMCAHHM HHTEpMenMjepu U Ooje cy okapaktepucanu FT-IR, 'H u
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13C-NMR  CIeKTpOCKONHMjOM, MaceHOM CIEKTPOMETPHjOM H eNeMEHTATHOM aHaTH30M
(CHN). EneKkTpoHCKM allCOpPNIIMOHU CIIEKTPH, y OIcera TajacHe OyXHUHe (Ap,y) 515-535 nm
uMajy jemuHCTBeHy abcopbanuy y mHTepBaiy 1,59-3,00x10% L mol-! cm™. Boje majy myboxe u
CBET/Ie UHTEH3UBHE HUjaHCe JbyduuacTe, 0pAo, po3e U HEOH-UPBEHE Doje Ha MOIHeCcTapCKUM
BlIaKHUMA. boje majy reHepanHo podpe ocoOMHe MPWIMKOM MNpama W 3HOjema, alu UMajy
JIOIIY JI0 MPOCEYHy IOCTOjaHOCT Ha CBET/Iy Ha IOJIMecTapckoj TKAHWHHU M MOTY OUTH mpe-
Mopy4yeHe 3a KOMepLUHjanHy ynotpedy.

(ITpummseHo 23. janyapa, peBuaupano 24. mapta 2019, mpuxsaheno 20. asrycra 2020)
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