
TIJSAT

34 Thammasat International Journal of Science and Technology, Vol. 17, No. 3, July-September 2012

Abstract


For many years, researchers have been attracted towards 1, 3-diaryl-2-
propen-1- one(DPO) compounds. Generally, DPOs have been studied 
for their versatile biological activities. Heterocyclic compounds have 
been synthesized from DPOs and their biological activities have been 
explored in detail. DPOs have wonderful colours. Hence, they may be 
considered as colourants for various fabrics. For the present study, six 
DPOs were synthesized, and dyeing was carried out on synthetic fabrics 
like polyester and nylon. Extent of exhaustion of dye bath and extent of 
fixation on the fabrics were determined. Their light fastness and wash 
fastness properties were evaluated. Good colourant properties of DPOs 
were noticed for synthetic fabrics.
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1.	 Introduction 

	 By studying the research literature published for the last eight to ten decades, it can be said that 1,3-
diaryl-2-propen-1-one(DPO) compounds have been comprehensively studied  by organic chemists. 
Various heterocyclic compounds also have been prepared from DPOs and their applications have been 
evaluated. In nature, DPOs are intermediates for flavonoids in biosynthetic reactions. Certain phenoxy 
DPOs are reported for possessing insecticidal activity[1].They have exhibited antiflammatory [2], 
antiviral [3-5], antibacterial [6], antitubercular [7-8],  antimicrobial [9-17], and anticancer[18] properties. 
Thus, DPOs are versatile for various applications. These compounds possess fascinating colours. So, 
compounds like isosalipurposides are studied for wool as colourants [19]. Dyes and pigments are 
important colourants for today’s colourful clothes and materials. Hence, to use such compounds as 
colourants was thought interesting for the present work.
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 Table 1	 DPO Compounds.


Comp.
 Name of DPO
 M. F.
 M.P. (oC)
 % of yield


DPO-1
 3-(2-chlorophenyl)-1-(2-hydroxyphenyl)

prop-2-en-1-one


C15H11O2Cl
 177
 64


DPO-2
 3-(4-bromophenyl)-1-(2-hydroxyphenyl)

prop-2-en-1-one


C15H11O2Br
 145
 57


DPO-3
 1-(2-hydroxyphenyl)-3-(2-methoxyphenyl)

prop-2-en-1-one


C16H14O3
 151
 68


DPO-4
 1-(2-hydroxyphenyl)-[3-(4 methylsulfanyl) 
phenyl]prop-2-en-1-one


C16H14O2S
 89
 69


DPO-5
 1-(2-hydroxyphenyl)-3-(3-nitrophenyl)

prop-2-en-1-one


C15H11N O4
 180
 56


DPO-6
 1-(2-hydroxyphenyl)-3-(4-methylphenyl)

prop-2-en-1-one


C16H14O2
 123
 61


Fig. 1.  General structure of DPO compound.


Material and Methods


DPO-1:  R =  2 -Cl,   DPO-2:  R = 4 -Br, 

DPO-3: R =  2 -OCH3,   DPO-4:   R =  4 -SCH3,   DPO-5: R =  3 -NO2, DPO-6: R =  4 -CH3.

	

	 Synthesis of these compounds follows Claisen- Schmidt condensation. 

	 Six DPOs were synthesized according to the method described in the literature[20-22]. A solution 
of 2-hydroxy acetophenone (0.01 mole) in absolute ethanol (40 ml) was warmed.  Aldehyde (0.01 mole) 
was added to that warm solution and stirred to dissolve the aldehyde. Thus, a clear solution was obtained 
into which  an aqueous solution of sodium hydroxide (10N, 1.5ml) was poured gradually. This mixture 
was stirred at room temperature by a mechanical stirrer for 6-8 hours to get an orange mass which was 
decomposed with chilled HCl (50%, 4 ml). Thus, yellow granules were obtained which were filtered. The 
granules were washed with an aqueous solution of sodium bicarbonate (10%, 2ml). The granules were 
dried and crystallized from absolute ethanol. 

	 In this way, crystals of the DPOs were obtained. The % of yields is given in Table 1. 

	 The melting points of all the DPOs were determined using open capillary glass tubes and paraffin 
bath. These melting points are uncorrected and shown in Table 1.


Comp.: Compound, M. F.: Molecular Formula, M. P.: Melting Point.


R

O


OH
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	 The DPOs which were synthesized used for dyeing on synthetic fabrics (polyester and nylon). The 
general method that was adopted for dyeing polyester and nylon is as follows: In a conical flask 
containing distilled water (100 ml), a synthetic fabric pattern (2.0 gm) was introduced. A 2/3 portion of the 
flask was immersed into a thermostat bath and temperature was maintained at 80 oC for 10 minutes. The 
fabric pattern was then taken out of the flask, squeezed very well and dried. The pretreated polyester 
fabric thus prepared was used further in the process of dyeing. 

	 For 2% dyeing, DPO under study (40 mg) was dissolved in a minimum quantity of DMF. The DPO 
solution was then added with continuous stirring into a dye pot containing the solution of dispersing agent 
(sodium lauryl sulphate, 100 mg) in distilled water to obtain a fine aqueous dispersion of the DPO. The 
total volume of the solution in the dye bath was 100 ml. Thus, the MLR was maintained at 1:50. The dye 
bath was set at 60 oC and the same temperature was maintained for 10 minutes. The temperature was then 
raised up to 70 oC. The temperature was raised from 70 oC to 130 oC within 1 hour at a rate of 1 oC per 
minute. Dyeing was carried out at this temperature for 1 hour. After this stage, the dye bath was cooled. 
The dyed fabric pattern was washed well with water (100 ml). This water was collected in a volumetric 
flask containing DMF (40 ml) and the residual dye liquor was collected from the dye bath. The total 
volume of the solution in the flask was made 250 ml by the further dilution with water. This solution (25 ml) 
was pipetted out and further diluted to 50 ml with water. One ml of this consequent solution was further 
diluted to 10 ml with DMF. The absorbance of the resultant solution was measured. Thus, the dyed 
polyester fabric was obtained. It was then rinsed and scoured in a detergent (Lissapol) solution (100 ml, 
0.2%) at 50 oC for 20 minutes. The % of exhaustion and fixation were determined according to the known 
methods [23-25].

	 For the present study, light fastness and wash fastness tests were performed on dyed synthetic 
fabrics and fastness values were obtained. For determining light fastness, a general method according to 
British Standards(BS) 1006-1978 was followed [26-29] and for the grade determination of the wash 
fastness, a general method according to Indian Standards : IS : 765-1979 was followed [30-31]. All the 
DPOs under study were rated in the different grades of light and wash fastness. The data thus obtained are 
given in Tables 2 and 3.


Comp. : Compound, L.F. : Light Fastness, W. F. : Wash Fastness


Table 2	 Dyeing performance and fastness properties of polyester fabric.


Comp.
 Shade on fabric

Exhaustion %

from dye bath


% of fixation

on fabric
 L.F.
 W.F.


DPO-1
 Pale Yellow
 74.16
 52.83
 2-3
 3


DPO-2
 Pale Orange
 76.35
 58.35
 2-3
 1-2


DPO-3
 Deep Yellow
 68.85
 59.47
 3-4
 3


DPO-4
 Yellow
 73.52
 62.86
 4
 2-3


DPO-5
 Pale Orange
 80.04
 65.03
 3-4
 3


DPO-6
 Bright Yellow
 79.95
 61.52
 2-3
 3
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2.	 Results and discussion

Exhaustion of a dye from the dye bath during dyeing process and fixation of dye on the fabric are 

basic important characteristics in determining dyeing performance of a colourant material. The DPOs 
used to colour synthetic fabrics gave yellow or orange shades. The exhaustion of DPO from the dye bath 
on polyester fabric was in the range of 68.85% to 80.04%. Thus, satisfactory exhaustion of the DPOs was 
observed for the polyester fabric. The percentage of DPOs fixed on the polyester fabric range from 52.83%  
to 65.03%. This indicates that fixation characteristics of the DPOs are good.

	 Similarly, exhaustion extent of nylon fabric was from 60.23% to 80% while fixation extent was 
from 53.77% to 71.05%. So, DPOs showed good exhaustion and fixation characteristics for polyester and 
nylon fabrics. 

	 Fastness properties of dyes play a very decisive role in determining their usage in the dye industry. 
In the present work, stability of dyes on a fabric was studied with respect to light and washings. The light 
fastness for DPO on the polyester fabric was found from slight fastness to fair fastness while it was from 
slight fastness to moderately fair fastness for the nylon fabric. The wash fastness for DPOS on polyester 
was found to be from poor to good while it was found to be from fair to good for nylon fabric.



3.	 Conclusion


	 Thus, DPOs show a good penetration and affinity for polyester and nylon fabrics. A remarkable 
levelness of the colour was observed after washing and drying the fabrics. These all properties indicate 
that DPOs may be used as a colourant material.
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