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Abstract: A series of new heterocyclic disperse dyes has been prepared by subsequent
diazotization of 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone and coupling with
various mono- and di-N-substituted derivatives of aniline. All the disperse dyes were charac-
terized by their percentage yield, melting point, UV-visible spectrum, elemental analysis, in-
frared spectrum and dyeing performance on nylon 66 and polyester fibres. The percentage
dye bath exhaustion on different fibres was found to be reasonably good and acceptable. The
dyed fibres showed fair to fairly good to good fastness to light and very good to excellent
fastness to washing, rubbing, perspiration and sublimation.

Keywords: 3’-aminophthalimido; quinazolinone; synthesis; nylon 66 fibres; polyester fibres;
dyeing properties.

INTRODUCTION

Disperse dyes from amino heterocycles, such as quinoline,1,2 isoquinoline,3 cinnoline,4

phthalazine, quinoxaline5–7 and quinazoline8,9 have been reported in the patent literature as be-
ing promising disperse cyes. It has been shown that dyes based on the 4-ketoquinazoline moi-
ety10,11 possess good fastness properties and high stability. Phthalimide derivatives of 4-keto-
quinazoline have been reported12 but the synthesis of 2-methyl-3-�3’-aminophthalimi-
do�-4(3H)-quinazolinone and disperse dyes based on the same moiety have not been reported
sofar. In thepresentpapersomedispersedyesbasedon thisheterocyclicmoietyare reported.

The substituents and their position were selected so as to increase their auxochromic
effect in the final azo structure and so to have a variety of shades. The dyeing performance
of these dyes were examined on nylon 66 and polyester fibres. Disperse dyes of the follow-
ing structure were prepared.

where R= various mono and di-N-substituted aniline derivatives, as listed in Chart-I.
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Reaction scheme.

Chart I



EXPERIMENTAL

All melting points are uncorrected and are expressed in ºC. The IR spectra were recorded on a Nicolet
Impact – 400 D FT-IR spectrophotometer using the KBr pellets technique. The 1H-NMR spectra were re-

corded on a Hitachi R-1500 instrument, using TMS as the internal standard. Chemical shifts are given in �

(ppm). The absorption spectra of the dye solutions in DMF were recorded on a Shimadzu UV 240 instrument.
Fastness test to light, sublimation and perspiration was assessed in accordance with AATCC/15/1985. The
rubbing fastness test was carried out with a crockmeter (Atlas) in accordance with AATCC/88/1988, and the
wash fastness test in accordance with IS: 765-1979.

Preparation of 3-amino-2-methyl-4(3H)-quinazolinone

The title compound was prepared following a sequence of reactions according to a procedure described
in the literature.13-16 Yield 80%, m.p. 143 ºC, IR (KBr): 3496br cm-1 (–NH stretching of –NH2), 1696s cm-1

(N–C=O) of quinazolinone and 1310 cm-1 (C–H stretching of aromatic methyl). Mol. formula: C9H9N3O.

Found: %C: 68.61, %H: 5.34, %N: 15.57. Calc.: %C: 68.97, %H: 5.75, %N: 16.09. 1H-NMR (CDCl3): � 7.28

to 8.29 ppm (4H, m, aromatic proton), � 4.94 ppm ���� s, aromatic amine) and � 2.12 to 2.70 ppm ���� s, aro-
matic methyl).

Preparation of 2-methyl-3-�3’-nitrophthalimido�-4(3H)-quinazolinone

The title compound was prepared according to a procedure described in the literature.12 Yield 74 %,
m.p. 194–5 ºC, IR (KBr): 1530 cm-1 and 1360 cm-1 (–N=O stretching of aromatic nitro), 1696s cm-1

(N–C=O) of quinazolinone and 1310 cm-1 (C–H stretching of aromatic methyl). Mol. formula: C17H10N4O5.

Found: %C: 57.92, %H: 2.44, %N: 15.47. Calcd.: %C: 58.29, %H: 2.86, %N: 16.00. 1H-NMR (CDCl3): �

7.27 to 8.26 ppm �	�� m, aromatic proton) and � 2.52 ppm ���� s, aromatic methyl).

Preparation of 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone

2-Methyl-3-�3’-nitrophthalimido�-4(3H)-quinazolinone (1.75 g, 0.005 mol), methanol (10 ml) and con-
centrated hydrochloric acid (5 ml) were charged into a 250 ml round bottom flask and heated in a water bath at
reflux temperature. Iron powder (1.0 g, 0.018 mol) was added pinch by pinch during one hour with continuous
stirring. Stirring was continued under the same reaction conditions for two hours. The reaction mixture was
made alkaline with ammonia (50 %) and filtered hot. The filtrate was allowed to cool in an ice-bath. The solid
that separated was filtered and crystallized from methanol to give a fine dark brown powder. Yield 62 %, m.p.
212 – 215 ºC, IR (KBr): 3410br cm-1 (–NH stretching, of –NH2), 1696s cm-1 (N–C=O) of quinazolinone and
1310 cm-1 (C–H stretching of aromatic methyl). Mol. formula: C17H12N4O3. Found: %C: 63.19, %H: 3.60,

%N: 17.24. Calcd.: %C: 63.75, %H: 3.75, %N: 17.75. 1H-NMR (DMSO-d6): � 7.27 to 8.26 ppm (7H, m,

aromatic proton), � 3.97 ppm (2H, s, aromatic amine) and � 2.52 ppm (3H, s, aromatic methyl).

Diazotization of 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone

Diazotization of the title compound was carried out by the usual method.17

Coupling of the diazo solution with N-(2-hyroxyethyl)aniline (Formation of D1)

N-(2-Hydroxyethyl)aniline (0.37 g, 0.0027 mol) was dissolved in hydrochloric acid (10 % w/v). The
solution was diluted with water (6 ml) and cooled to 0–5 ºC. To this well stirred solution, a freshly prepared
diazo solution at 0–5 ºC was added dropwise in about 45 min, whereby the temperature was maintained be-
low 5 ºC. Stirring was continued for 24 h at 0–5 ºC maintaining the pH in the range 5.0 to 6.0 by the addition
of the required amount of an ice-cold solution of sodium carbonate (10 % w/v). The product was filtered,
washed several times with water and dried at 40 ºC. The brown solid thus obtained was dissolved in a mini-
mum amount of dimethylformamide and precipitated by the addition of chloroform. Yield 75 %, m.p.
198–199 ºC, IR (KBr): 3453br cm-1 (–NH stretching), 1696s cm-1 (N–C=O) of quinazolinone, 1310 cm-1

(C–H stretching of aromatic methyl) and 1559s cm-1 (–N=N– stretching of azo group). Mol. formula:
C25H20N6O4. Found: %C: 63.72, %H: 3.87, %N: 17.44. Calcd.: %C: 64.10, %H: 4.27, %N: 17.95.
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TABLE I. Characterization data and percentage exhaustion of novel 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone disperse dyes

Dye Coupling component R Mol. formula
Mol. wt
g/mol

Yield
%

M.p.*

ºC

max/nm
(log �)

%Found (% Calcd.)
% Exhaus-

tion

C H N N* P*

D1 N-(2-hydroxyethyl)-aniline C25H20N6O4 468 75 198–9
460

(4.30)
63.72

(64.10)
3.87

(4.27)
17.44

(17.95)
76 72

D2 N-(2-hydroxyethyl)-aniline C26H22N6O4 482 72 185–8
465

(4.38)
64.35

(64.73)
4.15

(4.56)
16.94

(17.43)
70 68

D3 N-ethyl-N-(2-hydroxyethyl)-aniline C27H24N6O4 496 80 162–5
468

(4.22)
64.94

(65.32)
4.47

(4.84)
16.42

(16.94)
79 74

D4 N. N-bis(2-hydroxyethyl)-aniline C27H24N6O5 512 77 172–5
471

(4.15)
62.92

(63.28)
4.29

(4.69)
15.87

(16.41)
71 69

D5 N. N-bis(2-hydroxyethyl)-m-chloroaniline C27H23N6O5Cl 546.5 84 183–5
465

(4.45)
58.89

(59.29)
3.85

(4.21)
14.86

(15.37)
68 65

D6 N. N-bis(2-hydroxyethyl)-m-toluidine C28H26N6O5 526 75 200–2
475

(4.32)
63.49

(63.88)
4.53

(4.94)
15.47

(15.97)
78 73

D7 m-acetamido-N. N-bis(2-hydroxyethyl)-aniline C29H27N7O6 569 72 160–2
478

(4.15)
60.75

(61.16)
4.32

(4.75)
16.68

(17.22)
74 71

D8 N-methyl-N-(2-cyanoethyl)-aniline C27H21N7O3 491 80 190–2
482

(4.27)
65.60

(65.99)
3.89

(4.28)
19.44

(19.96)
73 69

D9 N-ethyl-N-(2-cyanoethyl)-aniline C28H23N7O3 505 76 195–8
486

(4.21)
66.19

(66.53)
4.14

(4.55)
18.91

(19.41)
79 74

D10 N. N-bis-(2-cyanoethyl)-aniline C29H22N8O3 530 82 189–90
490

(4.23)
65.29

(65.66)
3.74

(4.15)
20.59

(21.13)
70 66

D11 N. N-bis-(2-acetoxyethyl)-aniline C31H28N6O7 596 80 182–5
510

(4.32)
62.09

(62.42)
4.29

(4.70)
13.54

(14.09)
80 78

D12 N. N-bis-(2-acetoxyethyl)-m-chloroaniline C31H27N6O7Cl 630.5 72 190–2
505

(4.30)
58.62

(59.00)
3.94

(4.28)
12.82

(13.32)
85 81

D13 m-acetamido-N. N-diethylaniline C29H27N7O4 537 75 185–8
450

(4.15)
64.43

(64.80)
4.63

(5.03)
17.77

(18.25)
73 70

D14 m-propionamido-N. N-diethylaniline C30H29N7O4 551 70 180–2
458

(4.20)
64.97

(65.34)
4.85

(5.26)
17.31

(17.79)
70 67

*All the melting points are uncorrected, 
max in DMF, N* – nylon; P* – polyester;



RESULTS AND DISCUSSION

Heterocyclic compounds of 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolino-
ne were prepared by the condensation of 3-amino-2-methyl-4(3H)-quinazolinone with
3-nitrophthalic anhydride followed by reduction with Fe/HCl in methanol.

A series of disperse dyes (D1 to D14) was prepared by diazotization of 2-me-

thyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone and coupling with various couplers,
as listed in Chart I. Diazotization was carried out by the usual procedure using sodium ni-
trite and hydrochloric acid and the coupling was done in a moderately acidic medium at

0–5 ºC. The characterization data, absorption maxima (
max) and logarithm of molar ex-

tinction coefficient (log �) of the 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone
dyes are given in Table I. Dyeing of nylon 66 and polyester fibres with all the dyes was car-
ried out following a high temperature dyeing technique18 using a glycerin bath “Labora-
tory High Temperature Dyeing Machine” containing twelve beakers. The absorption max-
ima of the disperse cyes (D1 – D14) were recorded in DMF. The absorption maxima were
in the range of 450 nm to 510 nm. The dyes were characterized by their infrared spectrum,
all the dyes showed characteristic bands at 1559s cm–1 (–N=N–) stretching. The dyes D5
and D12 showed a band at 836s cm–1 for C–Cl stretching. The dye D8, D9 and D10 showed

a broad band at 2240–2260 cm–1 for (–C�N) stretching.
These dyes were applied on nylon 66 and polyester fibres as disperse dyes, which

gave variety of hues ranging from golden yellow, light brown to dark brown.

The data in Table I reveals that the position of the value of 
max depends on the nature
of the substituents at the terminal amino group as well as on the phenyl ring. A
bathochromic shift was observed, the magnitude of which depended on the nature of sub-
stituents at the terminal amino group. The following trend was observed.

Similarly, in case of cyano substituted derivatives of aniline, a bathochromic shift was
observed in the following order:

A bathochromic shift was also observed on introduction of –NHCOCH3 into the
phenyl ring at the ortho position to the azo group (D-4 to D-7). A similar comparison of
D-13 and D-14 also showed a bathochromic shift on displacing –NHCOCH3 with
–NHCOC2H5. Introduction of a methyl group in the phenyl ring ortho to the azo group
also showed a bathochromic shift of 4 nm (D-4 and D-6). On the other hand, a
hypsochromic shift was observed with the introduction of a chlorine group into the phenyl
ring (D-4 to D-5 and D-11 to D-12).
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TABLE II. Shade and fastness properties of novel 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone disperse dyes

Dye
Light fastness Washing fastness

Rubbing fastness Perspiration fastness Sublimation
fastnessN* P* N* P*

N* P* N* P* Dry Wet Dry Wet Acidic Alkaline Acidic Alkaline N* P*

D1 3 3 5 5 5 5 5 5 5 5 5 5 5 5

D2 3 3 5 5 5 5 5 4 5 4 4 5 5 4

D3 3 3–4 4 5 5 4 5 5 4 5 5 5 5 5

D4 3 3 5 4 5 5 5 4 5 5 5 4 4 5

D5 3–4 3 5 5 5 5 5 5 5 5 5 5 5 5

D6 3 3 4 5 4–5 5 5 4–5 4 5 5 5 5 4

D7 4 3–4 4–5 5 5 4 4–5 4 5 4 5 4 5 5

D8 4 4 4 5 4 5 5 5 5 4–5 4 5 4 5

D9 4–5 4–5 5 5 5 5 5 5 5 5 5 5 5 5,

D10 4–5 4 5 5 5 5 4 5 5 5 5 5 5 4

D11 4 4–5 5 5 4 5 5 4 5 5 5 5 5 5

D12 4 4 5 4 5 4 5 5 4 5 4 5 5 5

D13 3 3 4–5 5 4 5 5 5 5 4 5 4 4 5

D14 3 3 4–5 4 5 5 5 4 5 5 5 5 5 5

N* – nylon, P* – polyester



The data of percentage exhaustion on the nylon 66 and polyester fibres were calcu-
lated by a known method19 and are given in Table I. The higher percentage exhaustion on
the nylon 66 fibres is to be expected due to its relatively open structure.20

Data of the fastness properties given in Table II show that the light fastness ranges
from fair to fairly good to good for all the disperse dyes. The higher the rating is, the better
is the fastness. The fastness to washing, rubbing, perspiration and sublimation are very
good to excellent for all the prepared disperse dyes. The fastness to washing was deter-
mined using cotton fabric for the evaluation of the staining. This indicates the good pene-
tration and affinity of these disperse dyes for the fibres.

CONCLUSION

Disperse dyes based on 2-methyl-3-�3’-aminophthalimido�-4(3H)-quinazolinone were
synthesized. These dyes gave mostly golden yellow and light brown to dark brown shades on
nylon 66 and polyester fibres having very good to excellent washing fasness properties on both
substrates. The dyes have better exhaustion on nylon than on polyester, probably due to the
greater accessibility of the pore structure in nylon.
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I Z V O D

DISPERZNE BOJE ZASNOVANE NA DERIVATIMA

2-METIL-3-�3’-AMINOFTALIMIDO]-4(3H)-HINAZOLINONA

VIJAY H. PATEL, MANISH P. PATEL and RANJAN G. PATEL

Department of Chemistry, Sardar Patel University, Vallabh Vidyanagar-388 120, Gujarat, India

Sintetizovane su nove heterocikli~ne disperzne boje sukcesivnim diazotovawem 2-me-

til-3-�3’-aminoftalimido�-4(3H)-hinazolinona i kuplovawem sa razli~itim mono- i di-N-sup-
stituisanim derivatima anilina. Sve disperzne boje okarakterisane su svojim procentnim pri-
nosom, ta~kom topqewa, UV-Vis spektrom, elementalnom analizom i IR spektrom, kao i spo-
sobno{}u bojewa vlakana od najlona 66 i poliestara. Procentno iscrpqivawe kupatila za
bojewe razli~itih vlakana pokazalo se relativno dobro i prihvatqivo. Obojena vlakna poka-
zala su dobru do vrlo dobru otpornost na svetlost, kao i vrlo dobru do odli~nu otpornost na
prawe, trqawe, znoj i sublimaciju.

(Primqeno 10. januara, revidirano 27. jula 2002)
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