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3-amino 1H-pyrazolon[3,4-b]quinoline derivatives on various fibers
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ABSTRACT

1H-pyrazol o[ 3,4-b] quinolin-3-amine derivatives have been synthesized by the reaction between
substituted phenyl pyrazolones and 3-amino-1H-pyrazolo [3,4-b] quinoline. The novel
compound structures have been established on the basis of their substituted phenyl pyrazolones
derivatives. All the azo compounds were characterized by their percentage yield, melting point,
elemental analysis, UV visible spectra, IR spectra, NMR spectra and dyeing performance on
nylon, wool, silk and polyester fibers. All the synthesized dyes gave moderate to excellent
fastness properties on each fiber.

Keywords: 3-amino-H-pyrazolo[3,4b]quinoline, phenyl pyrazolones, dyeing, fastness
properties.

INTRODUCTION

Various dyes based on heterocyclic system are remed) to possess tremendous fastness
properties on various fibers. A number of azo dyage been prepared from amino heterocycles
[1]. The compound having heterocyclic system likenglines, quinazoline and its derivatives
are used as intermediates in dyestuff industry(R-In the present endeavor, 3-amino-1H-
pyrazolo[3,4-b]quinoline have been synthesized ughocoupling reaction between quinoline
and pyrazolones to give a series of heterocycliaaaao dyes having good fastness properties.
All the azo compounds were also applied on silkplvaylon and polyester fibers as acid and
dispersed dyes and their dyeing properties have hsgessed. All the synthesized dyes exhibit
moderate to good fastness properties on each fiber.

MATERIALS AND METHODS
All chemicals were of analytical grade and useeédatly. All melting points were determined in
PMP-DM scientific melting point apparatus and arearrected. The purity of all dyes was
determined by thin-layer chromatography (TLC) [L&fng silica gel-G coated Al-plates (0.5
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mm thicknesls, Merck). Infrared spectra were reabe a Shimadzu FT-IR 8400S model using

KBr pellets. H NMR spectra were acquired on a Varian 400 MHz ehagbectrophotometer
using DMSQas a solvent and TMS as internal reference (chérsictis in 5, ppm). Elemental
analysis of C, H and N were carried on Carlo Ertt@8linstrument. The light fastness was
assessed in accordance with BS: 1006-1978 (Standstrdnethod, 1978, 1994). The rubbing
fastness test was carried out with a Crock metatagh in accordance with AATCC-1961
(AATCC test method, 1961) and the wash fastnessrtesccordance with IS: 765-1979 (Indian
standard ISO, 1979).
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Scheme 1. Reagents: a) DMF, POg(3: 12), reflux, 6 h, 80-9{C. b) NH,0OH, CH;COONa, stirring RT, 1 h.
c) SOCh, benzene, reflux, 2 h. d) NBNH,H-0, ethanol, e) NaNQ, HCI, 0- 5C, diazotization & coupling
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2-chloroquinoline-3-carbaldehyde (1)

The title compound was synthesized following a tieacaccording to a procedure described in
the literature. Yield 70%, m.p.146-1%2[12].
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2-chloro-3-quinoline-carboxaldehyde oxime (2)
The title compound was synthesized following a tieacaccording to a procedure described in
the literature. Yield 78%, m.p.238-242[13].

2-chloro-3-quinoline carbonitrile (3)
The title compound was synthesized following a tieacaccording to a procedure described in
the literature. Yield 84%, m.p.190-2W5[14].

1H-pyrazolo[3,4-b]quinolin-3-amine (4)
The title compound was synthesized following a tieacaccording to a procedure described in
the literature. Yield 79%, m.p.290-3W0[14].

Diazotization and Coupling (5)
Diazotization and coupling was carried out by ugwatedure [15].

-1
Corlnpound (Ry): Yield: 85%; lm.p. >308C (dec.); IR (KBr,crit) : 3198 cm (-NH-), 14191-1579

cm (-N=N-), 3032-3059 cm (-C-H) stretching of aromatic rings, 2821-2997 ciaC-H)
stretching of methyl groupH NMR (400 MHz, DMSO-dg) 5 2.46 (s, 3H, Me), 2.69 (s, 3H,
Me), 2.85(s, 1H, -CH), 7.43-8.91 (m, 8H, Ar-H), 8B(s, 1H, -NH); Anal. Calcd. for
Co1H17N7O4S: C, 54.42%; H, 3.70%; N, 21.15%. found: C, 54.48%3.80%; N,20.95%.

Compound (Ry):Yield: 79%; m.p. >300C (dec.); IR (KBr,crif) : 3178 cm ( NH-), 1595 cm
(-N=N-), 3032-3057 cm( C-H) stretching of aromatic rings, 2873- 2020 crﬁC H) stretching

of methyl group, 723 crr( C-Cl-); *H NMR (400 MHz, DMSO-ds) § 2.42 (s, 3H, Me), 2.85(s,
1H, -CH), 7.43-8.90 (m, 8H, Ar-H), 13.70(s, 1H, -NHAnal. Calcd. for GoH14CIN;O,S: C,
49.64%; H, 2.92%; N, 20.26%. found: C, 49.70%; 8620; N, 20.30%.

Compound (Ry):Yield: 88%%; m.p. >30tC (dec.); IR (KBr,cr) : 3120 cm (-NH-), 1475-

1618 cm (-N=N-), 3032-3057 cm( C-H) stretching of aromatic rings, 2873-2920 c(fo H)
stretching of methyl grougH NMR (400 MHz, DMSO-dg) & 2.35 (s, 3H, Me), 2.85(s, 1H, -
CH), 7.43-8.91 (m, 9H, Ar-H), 13.65 (s, 1H, -NH)n&l. Calcd. for GoH15N;O4S: C, 53.45%;
H, 3.36%; N, 21.82%. found: C, 53.41%; H, 3.32%2l,72%.

Compound (R4) Yield: 90%; m.p. >30((D °C (dec.); IR (KBr,crit) : 3120-3178 cm( NH- )
1489-1585 cm (-N=N-), 3055-3084 cm( C-H) stretching of aromatic rings, 2873-2920 cm

(-C-H) stretching of methyl group, 742 c(nC -Cl-); 'H NMR (400 MHz, DMSO-dg) § 2.46 (s,
3H, Me), 2.85(s, 1H, -CH), 7.43-8.91 (m, 7H, Ar-H)3.51(s, 1H, -NH); Anal. Calcd. for
Co0H13CIoN7O4S: C, 46.34%; H, 2.53%; N, 18.92%. found: C, 46.36P462.64%; N, 18.79%.

Compound (Rs): Yield: 82%; m p. >308C (dec.); IR (KBr,crif) : 3120-3178 cm( NH -), 1494

cm (-N=N-), 3032-3055 cm( C-H) stretching of aromatic rings, 2873-2920 cmC H)
stretching of methyl group®H NMR (400 MHz, DMSO-ds) & 2.46 (s, 3H, Me), 2.85(s, 1H, -
CH), 7.43-8.91 (m, 9H, Ar-H), 13.70 (s, 1H, -NH)n&. Calcd. for GH15N;04S: C, 53.45%;
H, 3.36%; N, 21.82%. found: C, 53.52%; H, 3.39%2l1,88%.
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Compound (Ry): Yield: 77%; m.p. >3o%1: (dec.); IR (KBr,crit) : 31230-3188 cm(NH)

1510-1572 cm( N=N-), 3032-3043 cm( C-H) stretching of aromatic rings, 2810-2920 c(n
C-H) stretching of methyl groupH NMR (400 MHz, DMSO-ds) & 2.44 (s, 3H, Me), 2.69 (s,
3H, Me), 2.85 (s, 1H, -CH), 7.43-8.91 (m, 9H, Ar;H)3.51(s, 1H, -NH); Anal. Calcd. for
C21H17N;O: C, 65.44%;  H, 4.97%; N, 25.44%, found: 6.,40%; H, 4.90%; N, 25.40%.

Compound (Ry): Yield: 81%; m.p. >3o%r: (dec.); IR (KBr,crif) : 3120-3178 cm( NH-),
1541-1589 cm( N=N-), 3032-3053 cm( C-H) stretching of aromatic rings, 2818- 2920 c(n

C-H) stretching of methyl group, 781 c(nC -Cl-); *H NMR (400 MHz, DMSO-ds) & 2.46 (s,
3H, Me), 2.85(s, 1H, -CH), 7.43-8.91 (m, 9H, Ar-H)3.65 (s, 1H, -NH); Anal. Calcd. for
Co0H14CIN;O: C, 65.44%; H, 4.97%; N, 25.44%. found: C, 65.38864.95%; N, 25.37%.

Compound (Rs): Yield: 89%:; m. P, >300C (dec.); IR (KBr,crit) 3120-3178 cm( NH) 1489-
1572 cm (-N=N-), 3032-3057 cm( C-H) stretching of aromatic rings, 2873-2920 C(?C H)

stretching of methyl group, 748 cmC -Cl-); '"H NMR (400 MHz, DMSO-ds) & 2.46 (s, 3H,
Me), 2.85 (s, 1H, -CH), 7.43-8.91 (m, 9H, Ar-H),.18 (s, 1H, -NH); Anal. Calcd. for
C20H14CIN;O,4S: C, 65.44%; H, 4.97%; N, 25.44%. found: C, 65.32%64.85%; N, 25.39%.

Compound (Ry): Yield: 79%; m.p. >3o%r: (dec.); IR (KBr,crif) : 3120-3178 cm( NH-),
1479-1570 cm( N=N-), 3032-3057 cm ( -C-H) stretching of aromatic rings, 2873- 2920 ¢m

C-H) stretching of methyl group, 750 c(nC -Cl-); '"H NMR (400 MHz, DMSO-dg) & 2.46 (s,
3H, Me), 2.85 (s, 1H, -CH), 7.43-8.32 (m, 4H, Ar;H)3.51(s, 1H, -NH); Anal. Calcd. for
CooH13CIoN7O: C, 54.81%; H, 2.99%; N, 22.37%. found: C, 54.79%03.00%; N, 22.30%.

Compound (Rlo) Yield: 87%; m.p. >3o%r: (dec.); IR (KBr,crit) : 3120-3178 cm(NH)

1543-1572 cm( N=N-), 3032-3057 cm( C-H) stretching of aromatic rings, 2810-2955 c(n
C-H) stretching of methyl groupH NMR (400 MHz, DMSO-ds) & 2.46 (s, 3H, Me), 2.85 (s,
1H, -CH), 7.43-8.91 (m, 8H, Ar-H), 11.28 (s, 1H,HN 13.51(s, 1H, -NH); Anal. Calcd. for
C14H11N;O: C, 57.33%; H, 3.78%; N, 33.43%. found: C,33%6; H, 3.72%; N, 33.40%.

RESULTS AND DISCUSSION

The derivatives of 3-methyl-1-phenyl-4-[(E)-2-{1Hx@zolo [3,4-b] quinolin-3-yl} diazen-1-yl]-
4,5-dihydro-1H-pyrazol-5-one were synthesized usfajowing stage. 2-choloroquinolin-3-
carbaldehyde (1) has been synthesized using tlen¥ier-Haack reagent as per the literature
[16]. This on further reaction with hydroxyl amihgdrochloride by using sodium acetate as
catalyst gave oxime (2) in high yield and purityon@ound (3) was obtained in high yield and
purity by condensation of compound (2) and thiochflloride in benzene. The product (3) was
then treated with hydrazine hydrate in ethanol todpce compound (4). Compound (4) on
diazotization and coupling with phenyl pyrazolodesivative gave scheme 1.

Spectral properties
The visible absorption spectroscopic propertieshef dyes were recorded in DMF and water.
The absorption maxima.fay of all the dyes falls in the range 422-542 nnbMF and water,

362

Scholars Research Library



Kalpana C. Maheria et al Arch. Appl. Sci. Res.: 2011, 3 (4)359-365

the values are given in Table 1. Absorption maxahdyes (D—Ds) were recorded in water and
dyes (B—-D;0) were recorded in DMF, showed in Table 1. As faradsorption maxima are
concernedimax values are directly proportional to the electrogmoaver of the substituent in the
coupled ring system. The presence of electron dopand electron attracting groups at suitable
position in the coupled ring affect the absorpttiaracteristics of the dye.

All the compounds showed a characteristic band4a041590 crit for the -N=N group. The
band at 2810 2995 cms due to the C-H stretching of methyl groups. Tharacteristic band
3120-3178 cm is attributed to N-H stretching of secondary angneup. The band appears at

3032-3057 cmcorrespondlng to C-H stretching of aromatic ringise band at 740-785 cms
due to a C-ClI stretching. THel-NMR spectra of all the synthesized compounds dase1H-
pyrazolo[3,4-b]quinolin-3-amine shows important r&fs at their respective positions,
confirming the structures.

Dyeing properties of dyes

All the dyes D-Ds were applied on silk, wool and nylon fabrics ang-Dy, were applied on
polyester fabrics in 2% shade according to the lustecedure [17]. Dyeing was carried out at
pH 3.0 on nylon, silk and wogdH was adjusted to 3.0 by dilute acetic acid and foratid
while for Ds—D;o pH was adjusted 7.0 by soda ash solution. The vamstin the hues of the
dyed fabric results from the alteration in the dowygpcomponents.

The heterocyclic monoazo dyes were applied at ad@pth on nylon, wool silk and polyester
fabrics. Their dyeing properties are shown in Talle These dyes gave a wide range of colors
varying from light yellow to dark yellow with gootevelness, brightness and depth on the
fabrics. The variation in the shades of the dyeitatesults from both the nature and position of
the substituent present on the diazotized compolind.dyeing showed fair to good fastness to
light, washing and rubbing fastnesses. A remarkadblgree of smoothness after washing was
observed. This may be attributed to the good patietr into and affinity of the dye molecule for
the structure of the fabrics.

Exhaustion and fixation study

Dye bath exhaustion (%) and dye bath fixation (%)lyeed fabric were determined according to
reported method [18]. The date of exhaustion axatibn are shown in Table 1. The exhaustion
of dyes D—Dsfor nylon ranges from 64% to 70%, for wool variednh 64% to 71% and for silk
varied from 67% to 78%. The fixation of dyes-Ds for nylon varied from 83% to 90%, for
wool varied from 82% to 93% and for silk variedrfir@®4% to 93% while the exhaustion of dyes
Dg—Dso for polyester ranges from 67% to 78% and fixatibrdyges —D,, for polyester varied
from 84% to 93%.

Fastness properties

Data on fastness properties of light, wash and ingblare shown in Table 2. The fastness
properties of light were assessed in accordande B& 1006-1378 [19], the wash fastness test
in accordance with IS: 765-1979 [20] and rubbingjriass carried out with cork meter (Atlas) in
accordance with AATCC-1961 [21]. The light fastnesss moderate to good for nylon, wool,
silk and polyestewhile wash and rubbing fastness was good to exuelte nylon, wool, silk
and polyester.
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Table 1 Exhaustion and Fixation data of dyes (BD;)

Dye No | Shade of dyed fiber| Amax Exhaustion (%) Fixation
(hm | S w N P S w N P

D, Light Yellow 420 | 67.35 71.80 67.15 - 92.95 90/753.6% -

D, Dark yellow 434 | 73.4% 64.15 68.40 - 88.25 85/1%5.78 -

Dj Yellow 428 | 70.300 68.2% 64.22 - 84.00 82/05 90.55 -

D, Yellow 428 | 68.25 70.4% 69.12 - 86.45 88|15 84.85-

Ds Yellow 426 | 78.000 64.5% 70.44 - 85.75 93,90 85.90 -
Dg Light Yellow 420 - - - 67.35 - - - 92.95
D, Light Yellow 420 - - - 73.45 - - - 88.2b
Dg Yellow 430 - - - 70.3Q - - - 84.00
Dy Yellow 440 - - - 68.25 - - - 86.45
Dy Light Yellow 430 - 78.00 - - - 85.7b

D, to Ds: Acid dyes, Dg-D1o: Dispersed dyes

Table 2 Fastness properties of dyes (ED()

Dye No Light fastness Wash fastness Rubbing fastres
Dry Wet

S| W|N P S| W| N P S| W N - S| W N P
D, 34| 4 4 - | 34 3 3 - 3 5 4 -l 34 4 )
D, 3 4 4 - | 34 34 4 - 3 4 5 - 3 3 4
D; 56| 3| 34| - 3 2| 45 -| 34 34 45 34 B 4 -
D, 34| 34| 4 - 3] 34 5 -] 34 3 4 . 4 314 B -
Ds 5 3134 -| 45 4| 34 -| 34 4 3 . 3 3 34
D¢ - - - |34 - - - | 34 - - - 3 - - -1 34
D, - - - 3 - - - | 34 - - - 3 - - - 3
Dg - - - | 56| - - - 3 - - -1 34 - - -1 34
Dy - - - |34 - - - 3 - - -1 34 - - - 4
Dy - - - 5 - - 4-5| - - 34 - - - 3

D, to Ds: Acid dyes, Dg-D;o: Dispersed dyes
S- Silk, W- Wool, C - Nylon, P - Polyester.

Light fastness: (Grading: 1- poor, 2- dlight, 3- moderate, 4- fair, 5- good, 6- very good).
Wash and rubbing fastness: (Grading: 1- poor, 2- fair, 3- good, 4- very good, 5- excellent).

CONCLUSION

Dyeing study reveals that the fastness on aciddispkrsed dyes on all fibers is moderate to
good. Washing fastness of the dyes for all fibesis found to be good to excellent. Fastnesses to
rubbing of dyed patterns were found to be very gmoelxcellent for all dyes on all fibers. These
dyes give mostly yellow shades on wool, silk, nylord polyester fabric having good fastness
properties. The variations in the hues of the dgbdc results from both, the nature and position
of the substituent present on the coupler ring. @&teaustion and fixation of these dyes are very
good; this indicates that the dyes have good sdhland affinity towards the fabric. The
observed remarkable degree of levelness after wgshdicates good penetration and affinity of
these dyes to the fabric.
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