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Abstract

The aim of this study is synthesising, characterizing and finding out properties of some new bifunctional dye Bis
(monochlorotriazine) (MCT) and heterobifunctional (monochlorotriazine / sulphatoethylsulphone) (MCT/SES) reactive dyes
using Dimedone moiety (5,5-Dimethylcyclohexane-1,3-dione) to enhance favorable properties such as, color strength and
light fastness. The first dye A was prepared then coupled with diazonium salts having the reactive groups. But the second dye
B was synthesiezed of Dimedone moiety (2-amino4,4-dimethy,3-cyano,6-oxo-beno[b] thiophene) after that we diazotized and
coupled it with 1-amino-8-naphthol-3,6-disulphonic acid (H-acid) to produce mono azo intermediate. This product was
reacted with 24,6-trichloro-1,3,5-triazine in 1:1 molar ratio via The aim of this study is synthesising, characterizing and
finding out properties of some new bifunctional dye Bis (monochlorotriazine) (MCT) and heterobifunctional
(monochlorotriazine / sulphatoethylsulphone) (MCT/SES) reactive dyes using Dimedone moiety (5,5-Dimethylcyclohexane-
1,3-dione) to enhance favorable properties such as, color strength and light fastness. The first dye A was prepared then
coupled with diazonium salts having the reactive groups. But the second dye B was synthesiezed of Dimedone moiety (2-
amino4,4-dimethy,3-cyano,6-oxo-beno[b] thiophene) after that we diazotized and coupled it with 1-amino-8-naphthol-3,6-
disulphonic acid (H-acid) to produce mono azo intermediate. By reacting this product with 2,4,6-trichloro-1,3,5-triazine with
1:1 molar ratio via nucleophilic displacement with 1,4-phenylenediamine in 2:1 molar ratio to produce bis monochlorotriazine
reactive dyes thus yielding the new reactive dye. These two dyes were applied onto fabrics of silk, cotton and wool under the
optimum conditions of the dyeing exhaust, then the dyeing properties were examined. The results indicate quality of the
highest dyeing properties. However, the homobifunctional (bis MCT) dyes showed higher values of exhaustion and fixation,
fastness properties and color yield than heterobifunctional (MCT/SES).
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very ‘ersatile reagent was formed which can be

evaluated for medicinal uses [2]. besides having other

1. Introduction applications. 4-hydroxy-6-methyl-2H-pyran-one

(triacetic acid lactone or gamma pyrone) is an

Dimedone (5,5-dimethylcyclohexane-1,3-dione) is aliphatic analogue of hydroxycoumarin with which it
considered as an alicyclic diketone, it is building shares similar chemical properties [3, 4]

blocks in synthesis and design of a wide variety of Dimedone is used as the basis for synthesis of a

heterocycles [1]. It is one of the most studied R- novel group of compounds that derivative 1,3-
diketone because its derivatives have been found to cyclohexadione, a dimedone analogue because it

be fungicides a_nd _herbi_cides. Dimedone, gamma traps sulfenic acids that reporter tags such as biotin
pyrone and barbituric acid, they were treated with for affinity capture and fluorescent labels for visual
dimethyl sulphoxide and acetic anhydride reagent, a detection. These reagents have ability to indicate the
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sensitive to oxidation as cysteine sites and proteins
and also it gives the cellular cases that the oxidations
occur [5]. Dimedone is wversatile in most organic
transformations. The crystals white and yellow
Dimedone is used in many series of organic reaction
including multi-component transformations [6]

Dimedone and its derivatives are used in
many biological activities such as antihistaminic,
antioxidant, anticarcinogenic, and anticoagulant [7].
Dimedone react by The Gewald’s reaction which
using sulfur and any active methylene group such as
malononitrile or ethyl cyanoacetate to give thiophene
derivatives are used in heterocyclization reactions
then it react with any diazonium salts to give the
arylhydrazone  derivatives  have potentially
anticancer agents [8].

In the past, pyrazolo[1,2-a] pyrazole 3-carboxylic
acid fused systems are sued as moiety to prepare new
bifunction reactive azo dyes which give good
strength, lightfastness, colour and other desirable
properties. These dyes were used to dye wool and
cotton fabrics [9, 10]. Also, we have synthesised new
bifunctional dyes bis (monochlorotriazine) based on
tetrahydrobenzo[b]thiophene systems [11].

Cotton and viscose fibers are used to be dyed by
reactive dyes and also wool and polyamide. A large
number of dyeing techniques are available to be used
for reactive dyes [12, 13]. In dyeing cellulose fibers
with reactive dyes, Alkali, Salt, Urea are added to the
padding liquor in continuous processes. While in the
cold pad-batch method, Sodium silicate may be
added. Moreowver, the development of meterable
products has been encouraged by automated dye
works. Reactive dyes should also display good cold
water solubility [14-19].

The incorporation of two reactive groups into a
single dye molecule is a well-established route to
increased fixation efficiency. Procion H-E is of the
earliest examples to be exploited commercially were
the  dyes, which possess two  similar
monochlorotriazine groups [20-25].

The present work aims to
heterobifunctional
monochlorotriazine/sulphatoethylsulphone
(MCTJ/SES) and bifunctional Bis
(monochlorotriazine) reactive dyes based on
Dimedone as chomophoric moiety and applied these
dyes on cotton, wool and silk fabrics with studying
all dyeing and fastness properties .

synthesizing
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2. Experimental

2.1. Materials

2.1.1. Fabrics

Mill-scoured and bleached cotton fabric (130
g/m2; Misr El- Mahalla Co., Egypt), wool fabric (310
g/m2; Golden Tex Co., Egypt) were used throughout
this work. Degummed and bleached silk fabric, 80
o/m2 was obtained from El-Khateib Co. Before
application, the fabric was treated in an aqueous
solution containing 2 g/L (Hostapal CV, Clariant,
Egypt) for 1 h at 80 °C and a 50:1 liquor ratio (LR),
then washed thoroughly in water and air dried at
room temperature.

2.1.2. Chemicals

Hostapal CV (Clariant, Egypt) was used as a
nonionic detergent. Albegal A (amphoteric lewvelling
agent; Ciba) was used as an auxiliary for dyeing
wool. 2,4-Diaminobenzenesulphonic acid (98 per
cent) and 1-aminobenzene-4-b-sulphatoethyl
sulphone (PABSES) (96 per cent) were obtained
from Amar Impex, Mumbai, India. 4-Amino-2-
diphenylamine-sulphonic acid (96 per cent), 4-amino-
azobenzen-3,4-disulphonic acid (96 per cent) were
obtained from Isma Dyestuff and Chemical Co.,
Egypt. Cyanuric chloride (98 per cent), Dimedone
and maleic acid (98 per cent) were purchased from
Merck Co., USA. All other chemicals used in this
study were of laboratory reagent grade and applied
without further purification.

2.2. Synthesis

2.2.1. Synthesis
monochlorotriazine/
(MCTJ/SES) reactive dye

3,3  dimethyl-1,5-dioxo  -6-[5-[4-chloro-6-(p-
sodiumsulphonatoethylsulphonyl-4-phenylamino) -
1,3,5-triazine-2-ylamino]-2-sodiumsulphonatol-
phenylazo] cyclohexane

The method was carried out by initial preparation of
the MCT/SES diazonium salt a suspension of
cyanuric chloride (1.88 g, 0.01mol) in acetone (20
mL) and crushedice (10-20 g) was stirred at 0-5 [1C.
A solution of 2,4-diaminobenzenesulphonic acid
(1.91g, 0.01mol) in water (30ml) at 5 [C and pH
45-5 was slowly added to this suspension. The
mixture was stirred for 2 h at 0-5 0JC and pH 4.5.
The reaction product was then treated with 1-
aminobenzene-4-B-sulphatoethylsulphone PABSES
(2.86 g, 0.01mol) in water (50ml) at pH 5.5-6,
allowing the temperature to rise gradually to 30 OC
and the pH to 6.5-7. The reaction was completed
within 4-5 h (stable pH). The solution was filtered,
cooled to 0-5 [IC and then treated with 10ml
HCI/0.69 g NaNO2 to produce the diazonium salt.

of disazo heterobifunctional
sulphatoethylsulphone
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The resulting solution of the diazonium salt was then
added slowly to a stirred solution of dimedone. The
desired reactive dye lwas precipitated by slow
addition of sodium chloride (15 per cent w/v), filtered
and dried under vacuum at 40 [1C

Dye 1: yellow, m.p. 300 [1C, yield 80 per cent, Amax
(H20) 365 nm

C25H23N7011CINa2 (678.5), calcd: C, 44.22; H,
3.39; N, 14.44 % found: C,44.20; H,3.29; N, 14.41
%. IR (v, em-1): 3424 (2 NH), acid), 1623-1616
(2C=0), 1488 (N=N).IHNMR (8, ppm), 1.32 (s, 6H,
2CH3), 2.32 (s, 4H, CH2), 3.45 (t, 2H,CH2(SES),
4.09 (t, 2H, CH2(SES), 7.30-7.79 (m, 7H, C6H4,
C6H3), 9.43, 9.40 (2s, 2H, 2NH).

2.2.2. Synthesis of intermediate monoazodye-2-
azo(1-amino-8-hydroxynaphthalene-7-yl-3,6-
disulphonic acid)- 4,4 dimethyl 5-hydro-60xo
benzo[b]thiophene-3-carbonitrile

2-Amino- 44 dimethyl 5-hydro-60xo-
benzo[b]thiophene 3- Carbonitrile was prepared by
Adding Dimedone (0.1 mol, 14.00 g) in absolute
ethanol (30 mL) containing a catalytic amount of
triethylamine (0.50 mL) to malononitrile (0.1 mol,
6.60 g) and elemental sulfur metal (0.1 mol, 3.2 g).
The whole reaction mixture was heated under reflux
for 1 h and the formed solid product, upon pouring
onto ice/water containing few drops of hydrochloric
acid, was collected by filtration. Compound 1 (2.20
g, 0.01 mol) was treated with concentrated
hydrochloric acid (5ml) then was added sodium
nitrite solution (0.70 g, mol in 10 mL H20) to give
the corresponding diazonium salt. After complete
diazotization, the diazonium salt solution was
coupled with H-acid (3.19 g, 0.01mol) 1-amino-8-
naphthol-3,6-disulphonic acidat pH 2-3 and 0°C-5°C.
The resultant monoazo dye 2 intermediates was
filtrated off and dried under vacuum at 50°C.

Dye 2: yellow, m.p>300°C, yield 90 per cent.
C21H18N408S3 (550) [M+-1]= 549, calcd.: C,
45.90; H, 3.28; N, 10.20; S, 17.49 %, found: C,
45.23; H, 3.63; N, 10.50; S, 17.12 %. IR (v, cm-1):
3576-3415 (30H, NH2), 2210 (CN), 1610 (C=0)
1488 (N=N). IHNMR (8, ppm): 1.32 (s, 6H, 2CH3),
2.39 (s, 4H, CH2), 7.051 (s, 2H, NH2) 7.27-7.77(s,
3H, naphthyl) 13.15 (s, 3H, 30H).
2.2.3.  Synthesis  of  bisazo
bismonochlorotriazine reactive dye
N, N “ -Bis[-2-azo(1-amino-8-hydroxy-nathalene-7-
yl-3,5- disulphonic acid) 4,4 dimethyl- 5 hydro-60xo
benzo[b]thiophene-3- carbonitrile -(N-4-
chlorotriazino-6-yl)]-1, 4-phenylenediamine

bifunctional

Solution of cyanuric chloride (1.88 g, 0.01 mol)
stirred in acetone (50 mL) containing a few amount
of crushed ice at 0-5 °C in an ice/salt bath a solution
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of each of the monoazo dye intermediate 2 (5.50 g,
0.01 mol) in water (30 mL) was adjusted at pH 6-7
by sodium carbonate solution was added, portion
wise. The reaction mixture was stirred at 0-5 °C for 4
h then a neutral solution of 1,4-phenylendiamine
(0.58 g, 0.005 mol) in ethanol (40 mL) added
dropwise to the whole solution. The respective bisazo
bifunctional bismonochlorotriazine reactive dye (bis
MCT) 3 was precipitated by adding sodium chloride
solution (10% w/v), the dye was filtered off and dried
at 40 °C under vacuum.

Dye 3: yellow, m.p. >300 oC, yield 89 %, Amax
(H20) 405 nm. C54H36N16016S6Na4CI2
(1520.20), calcd.: C, 42.66; H, 2.37; N, 14.75; S,
12.64 %, found: C, 42.06;H, 2.41;N, 14.82;S, 12.60
%. IR (v, cm-1): 3520 (2 OH), 3468- 3338 (4NH),
3055 (CH aromatic), 2210 (2bis CN), 1640 (2 bis
C=0), 1500 (2 bis N=N). IHNMR (5, ppm): 1.30 (s,
12H, 4CH3), 2.41 (s, 8H, 4CH2), 7.80-7.91 (s, 3H,
2 X naphthyl H,), 7.15( d, 4H, C6H4), 10.01 (s, 2H,
2NH), 10.31 (s, 2H, 2 NH), 13.11 (s, 2H, 2 X OH).

3. Dyeing Procedures, Color Measurements and
Fastness Testing of the Dyed fabrics

3.1. Exhaust dyeing and application properties of the
synthesized dyes
All dyeing were carried out in distilled water using
2% (o0.w.f.) dye concentration. The dyeing procedures
of all dyes used were applied at 40:1 liquor ratio with
cotton and at 50:1 liquor ratio with wool and silk
fabrics.
3.2. Exhaustion and fixation measurements
The dyeing application on wool and silk fabrics for
studying the exhaustion and fixation yield was done
at pH 4 for wool and pH 5 for silk using liquor ratio
50:1 and 2% dye concentration. The dyeing process
was started at 40°C, allowing the temperature of the
dyebath to raise to the boil over 30 min. The dyeing
was continued for a further 60 minutes and the dyed
samples were thoroughly rinsed with water and dried.
Dye exhaustion

The dye exhaustion was measured by
sampling the dyebath before and after dyeing. The
dye concentration (g/l) of the dyebath was measured
spectrophotometrically at Omax of each dye. The
percentage of dye exhaustion (% E) was calculated
using equation (1):

1)

where C1 and C2 are the concentrations of dye in the
dye bath before and after dyeing, respectively.
Dye fixation
Dye fixation (%F) (percentage of the exhausted dye
that chemically bound on the fiber) was measured by
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refluxing the dyed samples in 50% aqueous DMF
(liquor ratio 20:1) for 15 min to extract the unfixed
dye [11, 26-29]. This procedure was repeated until
the extract was colorless. The concentration of the
extract was then measured spectrophotometrically at
Amax of each dye and the dye fixation ratio
calculated using equation 2:

(2)
Where, C3 is the concentration of extracted dye.
From the dyebath exhaustion (%E) and dye fixation
(%F), the total dye fixation (%T), which is the
percentage of dye chemically bound relative to the
total amount of dye used, was calculated for the
prepared dyes using equation 3:

Primary exhaustion

The percentage of the dye absorbed onto the cotton
fiber before the addition of sodium carbonate, relative
to the amount of the dye used for experiment.
Secondary exhaustion (or exhaustion) (E%)

The percentage of the dye adsorbed or chemically
bound to the fiber at the end of the dyeing process but
before extraction with 50 % DMF solution, relative to
the amount of the dye used for experiment.

Fixation ratio (F%)

The percentage of the dye chemically bound to
cellulose at the end of the dyeing process, relative to
secondary exhaustion on cotton (or exhaustion on
other fibres).

Total dye Fixation vyield (T%) exhaustion (or
exhaustion) (E%)

The percentage of dye chemically bound to the fibre
at the end of the dyeing process, relative to the
amount of dye used for the experiment.

3.3. Fastness testing

The dyed samples were tested, after washing-off
using 2g/l non-ionic detergent at 80°C for 30 min,
were tested for their wash fastness, light fastness, rub
fastness and perspiration fastness according to 1ISO
standard methods [30] .

3.4. Colour measurements

The colour parameters of the un-dyed and dyed
cotton fabrics were determined using an Ultra Scan
PRO spectrophotometer (Hunter Lab) with a D65
illuminant and 108 standard observer [31, 32].

4. Results and discussion

4.1.Synthesis of heterobifunctional
monochlorotriazine/ sulphatoethyl-sulphone
(MCT/SES) reactive dye 1 (system I)
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The structure elucidation and spectral data of dye 1 is
revealed accordance to its molecular structure. The
System | : Synthesis of reactive dye 1 disazo
heterobifunctional monochloro-triazine/
sulphatoethylsulphone (MCT)

mass spectra, molecular ion peaks at m/z 678.5. The
data showed are in correspondence to its expected
molecular formulae C25H23N7011CINa2. The IR
spectra obtained, a characteristic two C=0 stretching
modes of Dimedone in 1623 - 1616 cm-1 regions
and stretching modes of N=N at 1488. The 1H-NMR
spectrum characterized by two triplets (t, 2H, CH2)
(SES) at 0O 345 and 4.09 ppm of
sulphatoethylsulphone moiety 3.45 (t, 2H, CH2)
(SES), 4.09 (t, 2H, CH2) (SES).

4.2. Synthesis of bisazo bifunctional

bismonochlorotriazine reactive dye 3 (system 1)

Systemll:.Synthesisofbisazobifunctionalbismonochl
orotriazinereactivedyes
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The experimental part illustrates the spectral data and
the elemental analyses of the synthesized dye. 2-
Amino- 4,4- dimethyl 5-hydro-6-Oxo-
benzo[b]thiophene 3- Carbonitrile was prepared by
adding Dimedone to malononitrile. This reaction is
taken place through two steps, firstly, Dimedone,
malononitrile  and sulfur were condensed with
triethyl amine to obtain the 2-Amino- 4,4 dimethyl 5-
hydro-60x0-benzo[b]thiophene 3- Carbonitrile. After
washed and dried this compound it coupled with H-
acid at C-2 to form monoazo dye intermediate 2.
Secondly, this dye was reacted with 2,4,6-trichloro-
1,3,5-triazine in 1:1 molar ratio via nucleophilic
displacement, After that it was subjected to
condensation reaction with the 1,4-phenylenediamine
in 2:1 molar ratio to give bisazo bifunctional
bismonochlorotriazine reactive dyes. The bisazo dye
is rewvealed by analytical and spectral data in
accordance to its molecular structure. Dye 3
displayed, its mass spectra, molecular ion peaks at
m/z 1519 [M+]. The data shown correspond to the
expected molecular formula
C54H36N16016S6Na4Cl2. The IR spectraon dye 3
revealed the presence of 4NH stretching bands
around 3468- 3338 cm-1 , also the two bis C=0
absorption bands appear at 1640. Absorption bands
of bis N=N appear at 1500cm-1. The 1H-NMR
spectrum was revealed two NH groups of the
bismonochlorotriazine moiety by two singlet (2H
each)at 6 10.01 and 10.31 ppm which indicating this
compounds.

4.3. Color evaluation

Data for Amax of disazo heterobifunctional
monochlorotriazine/sulphatoethylsulphone
(MCT/SES) dye 1 and bisazo bifunctional
bismonochlorotriazine dye 3 are included in the
experimental part. The data showed a bathochromic
shift is taken in dye 1 due to presence of sulphonic
acid which increase the mobility of the resonating
electrons throughout the conjugated systems and
thus increase Amax and also solubility of dyes
increase. But in dye 3 presence aryl group (H-acid)
of the arylazo moiety and sulphonilc acid together
showed more bathochromic effect than dye 1 which
increase the solubility of dye and thus increase Amax.

4.4, Application of dyes

4.4.1. Dyeing of cotton

4.4.1.1. The effect of sodium sulphate concentration
The reactive dyes (1,3), were applied at various
concentration of sodium sulphate (20-40-60g/1) and
20g/1 sodium carbonate at 80°C figure 1. The sodium
sulphate was used for dyeing for 30 min., at 40°C and
then sodium carbonate was used for fixation for 60
min. The dyed samples, after a thorough rinsing,
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were boiled with 50% aqueous DM at for 15 min. By
increasing salt concentration, The primary exhaustion
of dyes initially increases. After adding 20 g/l sodium
carbonate at 80 °C so, the secondary exhaustion and
fixation yield of both dyes 1 and 3 increased. Figure
lindicatesthat, at any level of salt concentration, the
exhaustion ( E) and total fixation ( T) of dye 3 are

1l

higher than that of dye 1. This can be attributed to
bismonochlorotriazine has planarity, high molecular
weight and has more reactive group than bifunctional
groups of monochlorotriazine sulphatoethylsulphone

Figure 1: fixation and Exhaustion yield of dye 1
and dye 3on cotton at different salt concentration
(20-60g/1) .

41.12. The effect of sodium carbonate
concentration

The reactive dyes (1,3), were applied at sodium
sulphate 60g/l and at various concentration of sodium
carbonate (5, 10, 15, 20 g/L) at 80 °C. After a
thorough rinsing, the dyed samples was boiled with
50% aqueous DMF for 15 min. The results indicate at
figure 2 that the total fixation and exhaustion values
of dye 3 are higher than that of dye 1 at these dyeing

" -

ollolle

conditions. Also, the total fixation and exhaustion
values of dyes 3 and 1 increase with increasing
concentration of sodium carbonate (5-20 g/L).

Figure 2. Exhaustion and fixation values of dye 1
and dye 3 at different alkali concentration (5-20g/1)
on cotton

4.1.1.3 The Effect of different dye concentrations
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The reactive dyes (1,3) were applied at various
concentration of dye (1-5 %), with 20 g/L sodium
carbonate and 60g/L sodium sulphate. The results
showed that at lower concentration of dyes the
exhaustion and total fixation on cotton fabric was
higher than using higher concentration of dyes.
These results refer to the increasing of dye
concentration lead to the dye aggregation increase
and thus lead to reduction in the penetration of the

dye through the fibre. Figure 3 indicates that the
fixation and exhaustion of dye 3 is higher than that of
dye 1 at 2% shade of dyes.

Figure 3: Exhaustion and fixation yield of dye 1
and dye 3 on cotton at different dye concentration
(1-5%) on cotton

4.1.2. Dyeing of wool

4.1.2.1. The Effect of pH

The reactive dyes (1,3), were applied at various
pH (3-7). The total fixation and exhaustion of dyeing
wool were applied at pH values from 3-7. Figure 4
indicate that the fixation and exhaustion values of
dyes 1, 3 were high at pH 4-5 . But at pH 3 the
exhaustion values are very high due to electrostatic
interaction between the anionic sites in the dyes and
the protonated amino groups on the fiber while the
fixation values are apparently low. Also the results
refer to that the exhaustion and total fixation of dye 3
on wool were higher values than dye 1 because dye
3 has planarity and has more covalent bonds with
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fibers. Each dyeing was performedat 40 °C, allowing
the temperature of the dye bath to raise to the boil
over 30 min. This conditions of dyeingwas continued
at 100°C for more 60 min. Then the samples were
rinsed and air -dried.
Figure 4: Exhaustion and fixation values of dye 1
and dye 3 onwool at pH (3-7)
4.1.2.2. The Effect of different dye concentrations
The reactive dyes (1,3), were applied at various
concentration of dye (1-5 %) and pH 4 and dyeing
was performed at 40°C, allowing the temperature of
the dye bath to raise to the boil over 30 min. The
dyeing process was applied at 100°C for another 60

100

90
80

—_—
70

‘; 60

529 == Dye 1 E %

* 40 il Dye 1 T%
30 wDve 3 E%
20 —-=Cve 3T%

10
0

1 2 3 B 5
Concentration of dye

min. Finally, the dyed samples were rinsed and air-
dried. Figure 5 illustrates that, dye 3 has higher
fixation and exhaustion values than that of dye 1.
Moreover, the results revealed that, at 2% shade of
dye (i.e lower dye concentration) give higher total
fixation and exhaustion values than the shade of
higher depth.

Figure 5: total fixation and Exhaustion values of
dye 1 and dye 2 at different dye concentrations (1—
5%owf) on wool

4.1.3. Dyeing of silk

3.1.3.1. The Effect of pH

The dyeing process of the reactive dyes (1,3) starts
at 40 °C and at various pH values (4, 6, 8 and 10) .
After 10 min., the dye bath was heated to 90°C
through 30 min. Dyeing was applied at different pH
value for another 60 min. Then, all samples were
washed and air- dried. Figure 6 illustrate that the
higher exhaustion and fixation at pH 5. Also, the data
revealed that exhaustion and fixation values of dye 3
on the silk is higher than the dye 1.
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Figure 6: fixation and Exhaustion yield of dye 1
and 3 onsilk at pH (4-8)

4.1.3.2. The Effect of different dye concentrations

Reactive dyes (1,3) were applied at various
concentration of dye (1-5 %) , pH 5 and dyeing was
performed at 40°C, allowing the temperature of the
dye bath to raise to the boil over 30 min. The dyeing
was performed at 100 °C for 60 min. After that, the
samples were washed and air-dried. Figure 7 indicate
that The results showed the best exhaustion and
fixation values at concentration 2%. The data

revealed that exhaustion and fixation values of dye 3
is higher than the dye 1 due to increase the covalent
bond between fibers and reactive groups in dye 3
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Figure 7: fixation and Exhaustion yield of dye 1
and 3 on silk at different concentration

EmdTs

4.5.Color strength and studying the fastness

The reactive dyes 1 and 3 were evaluated on
cotton, wool and silk fabrics according to the color
yieldand fastness properties. Table (I) illustrates that
color fastness against rubbing, washing and
perspiration and all data of dyed fabrics were from
excellent to good . These data indicate that the dyes
were fixed very well on fabrics. Also, table 1 were
showing the colorimetric K/S data of dyed fabrics
;cotton, silk and wool; with reactive dyes 1 and 3.

Table I: The fastness properties of the dye 1 and 3 on the fabric.

Dye  Sample K/S

dyed rubbing fastness
Dry  Wet
C 402 45 45 4-5
1 w 856 4-5 5 4-5
S 7.15 4 4-5 4-5
C 501 4-5 5 4-5
3 w 924 45 45 4-5
S 81 45 45 4-5

Fastness to Wash

Fastness to perspiration light

Alkaline Acidic
Alt Sc Sw Alt Sc Sw

4-5 5 4-5 45 5 4-5 5-6
4-5 45 45 45 45 5 6
4 4-5 45 5 4-5 45 6
4-5 5 4-5 4-5 5 5 6
4-5 5 4-5 45 5 5 6
4-5 5 4- 4-5 5 5 6

5.. Conclusion

The aim of this work is designing and synthesising
new reactive azo dyes based ona Dimedone moiety.
We reported the synthesis of bifunctional dye Bis
(monochlorotriazine) (MCT) N, N ~ -Bis[-2-azo(1-
amino-8-hydroxy-nathalene-7-yl-3,5-  disulphonic
acid) 4,4 dimethyl- 5 hydro-60xo benzo[b]thiophene-
3- carbonitrile -(N-4-chlorotriazino -6-yl)]-1, 4-
phenylenediamine and heterobifunctional
(MCTI/SES) reactive dyes (3,3 dimethyl-1,5-dioxo -6-
[5-[4-chloro -6- (B-sodiumsulphonato ethylsulphony -
I-4-phenylamino) -1,3,5-triazine -2-ylamino] -2-
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sodiumsulphonatol -phenylazo] cyclohexane). All
reactive dyes 1 and 3 were applied on cotton, wool
and silk fabrics. Data indicate that these dyes have
higher exhausion and fixation values on all dyed
fabrics. Also the results of colour yield and fastness
properties were proved that all excellent and the dye
3 that heterobifunctional MCT/SES has more higher
exhaustion and fixation values than dye 1. The newly
manufactured reactive dyes have high quality dyeing
properties and good fabric accumulation, and these
accomplishments are wvery important for use in
commercial and industrial applications in the field of
dyes.
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