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Abstract

Four new monomer dyes, triazinylaminobenzanthrone derivatives, three of them containing a 2-hydroxybenzotriazole fragment, were syn-
thesized. Two new polymerizable triazinylamino-benzotriazole stabilizers have been obtained as well. Two different synthetic routes for their
synthesis have been experimented in order to find the better one. The course of the synthesis was monitored using a quantitative thin-layer chro-
matography (TLC). A benzanthrone dye, suitable for ‘‘one-step e in mass’’ coloration and stabilization of polymers, containing a tetramethyl-
piperidine (TMP) fragment, following a new approach, was synthesized. The compounds were characterized by TLC analysis, UV/vis, IR and
1H NMR spectra. The ability of the derivatives to copolymerize with methylmethacrylate (MMA) was demonstrated, thus polymers with an
intense color and fluorescence stable to solvents, were obtained. The quantity of the dye chemically bonded in polymer was estimated. A
new approach for the synthesis of a benzanthrone dye containing a tetramethylpiperidine fragment suitable for ‘‘one-step’’ in mass coloration
and stabilization of polymers was demonstrated.
� 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

Benzanthrone dyes, due to their bright color, intense fluo-
rescence and good thermostability, are widely used for color-
ation of polymers. In our previous papers, we have reported
the synthesis of some polymerizable benzanthrone dyes and
their application for obtaining self-colored polymers [1e4].
Along with coloration, the photo stability of the polymers is
of great importance and current interest. Among different
stabilizers used, 2-hydroxyphenylbenzotriazole (HBT) and
2,2,6,6-tetramethylpiperidine (TMP) derivatives are of interest
[5]. Recently, the polymerizable stabilizers of different types
were synthesized [6e10]. Their covalent bonding to the
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polymer chain provided stability towards solvents and a migra-
tion stabilizing effect, both improving their environmental be-
havior, which is of importance for application in food and
cosmetics. We reported before the possibility for ‘‘one-step’’
coloration and stabilization of polymethylmethacrylate
(PMMA) and polystyrene (PSt), using polymerizable benzan-
throne [11] and naphthalimide [12,13] dyes containing
a polymerizable group and a TMP fragment in the same
molecule.

Bearing in mind these investigations, it was of interest to
synthesize some new polymerizable triazinylaminobenzan-
throne dyes containing an HBT fragment in their molecule
and to compare their behavior to those of polymerizable
stabilizers and dyes; to study more precisely the process of
their synthesis, in order to find the most suitable conditions
of the reaction. That was the aim of this study.
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2. Results and discussion

2.1. Synthesis of 2-diallylamino-4-benzanthronoylamino-
6-chloro-triazine (dye 1)

Based on our experience of the synthesis of polymerizable
triazinylaminobenzanthrone dyes [2], the synthesis of the dye
with Formula 1 was of interest.

Firstly, the synthesis of the dye was performed following
Scheme 1.

According to the scheme, 0.01 mol of 3-aminobenzan-
throne reacted with 0.01 mol of cyanuric chloride (CC) in
boiling nitrobenzene [2]. After 2 h under these conditions
the product (a) with 82% yield was isolated. In the next step
of the reaction, 0.01 mol of (a) was dissolved in DMF and
0.012 mol of diallylamine was added. The mixture was heated
at 120 �C while the process was monitored by the quantitative
TLC procedure described in Section 3. After 1 h under these
conditions a new product was registered. At the end of the sec-
ond hour when the conversion ratio of the starting product (a)
reached z90%, the process was completed. The final product
(dye 1) was isolated, purified by column chromatography and
analyzed. The data for Rf, m.p., lmax, IR and 1H NMR spectra
confirmed the aimed structure.

We experimented another reaction route presented by
Scheme 2.

Following this scheme, firstly 2-diallylimino-4,6-dichloro-
triazine (b) by a method described before, at 0e5 �C for 1 h
was obtained [14]. In the next step of the synthesis,
0.01 mol of products (b1 or b2) dissolved in DMF reacted

O

N N

N
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HN N(CH2CH=CH2)2

Formula 1.
with 0.01 mol of 3-aminobenzanthrone at 120 �C in the pres-
ence of triethylamine. The process was monitored by quantita-
tive TLC. After 90 min under these conditions, z98%
conversion of product (b) was registered. The dye 1 was iso-
lated, dried under vacuum till constant weight, purified and an-
alyzed. The data of Rf, m.p., UV/vis, IR and 1H NMR spectra
are presented in Section 3 and Table 1.

Comparing the two methods, presented by Schemes 1 and
2, we concluded that the second method is more acceptable
because of the lower reaction temperature, higher yields and
purity of the final product, achieved for shorter reaction time.

2.2. Synthesis of polymerizable
triazinylaminobenzanthrone dyes containing a 2-
hydroxyphenylbenzotriazole (HBT) fragment (dyes 2e5)

Having in mind our experience in the synthesis of polymer-
izable hydroxyphenylbenzotriazole stabilizers and benzan-
throne dyes, it was of interest to synthesize some dyes
containing an HBT moiety. These dyes can be presented by
the general Formula 2, where meanings of A are as follows:
dye 2 A¼eCl; dye 3 A¼eNHCH2CH]CH2; dye 4
A¼eN(CH2CH]CH2)2; dye 5 A¼eOCH2CH]CH2.

The synthesis of the dyes was achieved following Scheme 3.

2.2.1. Synthesis of dye 2
According to this scheme, firstly the dye 2 was synthe-

sized. Product (a) (0.01 mol) obtained by Scheme 1 was
dissolved in DMSO and to this solution at 25 �C 0.01 mol

N N

N
NH

O

NH

A

N
N

N OH

Formula 2.
3-NH2-benzanthrone
N N

NCl Cl

Cl

diallylamine
N

N N

Cl N(CH2CH=CH2)2

Cl

Dye 1

(b2)

Scheme 2.



210 T.N. Konstantinova, R.A. Lazarova / Dyes and Pigments 74 (2007) 208e214
of amino-HBT (c) was added. The mixture was heated at
60 �C while the reaction was monitored applying a quantita-
tive TLC procedure. After 2 h under these conditions, al-
most 100% conversion of the starting products (a) and (c)
was registered. The dye 2 thus obtained was isolated and
analyzed. It was identified and characterized by TLC,
m.p., UV/vis, IR and 1H NMR spectra. Dye 2 was further
used for the synthesis of dyes 3e5.

2.2.2. Synthesis of dye 3
Allylamine (0.01 mol) was added dropwise at room temper-

ature to a solution of 0.01 mol of dye 2 in DMSO and the mix-
ture was heated at 100 �C. The course of the synthesis was
monitored by quantitative TLC. After 3 h, over 98% conver-
sion of the dye 2 to dye 3 was registered. The dye 3 was iso-
lated, purified by column chromatography and analyzed by the
above-mentioned methods, which confirmed the desired
structure.

2.2.3. Synthesis of dye 4
The synthesis of dye 4 was performed following the same

procedure of reaction of 0.01 mol of dye 2 with 0.01 mol of
diallylamine in DMSO solution at 100 �C. After 4 h under
these conditions, over 98% conversion of the dye 2 to dye 4
was registered. The product was isolated, purified and ana-
lyzed by TLC, m.p., UV/vis, IR and 1H NMR spectra, which
confirmed the aimed structure.

2.2.4. Synthesis of dye 5
Natriumallylalcoholate (0.01 mol) at 20e25 �C was added

to a solution of 0.01 mol of dye 2 in DMSO. The mixture was
heated at 80 �C and the course of the reaction was followed
using the quantitative TLC procedure (the eluent system: n-
heptaneeethylacetateeacetone 2:2:1, v/v). After 2 h under
these conditions over 99% conversion of dye 2 was registered
and the dye was isolated, purified and analyzed by the above-
mentioned methods, which confirmed the desired structure of
dye 5.

Table 1

Characteristic data for the dyes 1e5 and THBT compounds 1 and 2

Compounds (N ) m.p. ( �C) Rf lmax of

absorption

(nm)

Dye 1 140e142 0.67a 428d

Dye 2 >250 0.68b 414d

Dye 3 203e205 0.55b 444d

Dye 4 188e190 0.52b 442d

Dye 5 176e178 0.43b 424d

THBT compound 1 154e156 0.63c 336e

THBT compound 2 128e130 0.75c 335e

a Eluent system: n-heptaneeacetone (1:1, v/v).
b Eluent system: n-heptaneeethylacetateeacetone (2:2:1, v/v).
c Eluent system: n-heptaneeacetone (3:2, v/v).
d Solvent: DMF.
e Solvent: acetone.
As a result of the investigation, four novel dyes were syn-
thesized (characteristic data are presented in Table 1 and Sec-
tion 3). One of them (dye 2) contained an HBT fragment and
will be suitable for ‘‘one-step in mass’’ coloration and stabili-
zation of polymers. The others, containing one or two unsatu-
rated group(s) could be applied for ‘‘one-step’’ chemical
coloration and stabilization of polymers. The application of
the dyes, their copolymerization with MMA and their influ-
ence on the photo stability of the polymers, will be a subject
of our future study.

2.3. Synthesis of polymerizable
triazinylaminobenzotriazole derivatives

In our previous papers, we have reported the synthesis
of some polymerizable triazinylaminobenzotriazole deriva-
tives, containing an allyloxy group in their molecule and their
copolymerization with styrene and MMA [7,8]. We decided to
synthesize another two polymerizable triazinylaminobenzo-
triazole derivatives containing allylamine and diallylamine
groups, which enable us to compare more precisely their
behavior and the most suitable compound to be chosen.

The compounds under present study can be presented by
the general Formula 3, where meanings of A are as follows:
A¼eNHCH2CH]CH2 for compound 1 and A¼eN
(CH2CH]CH2)2for compound 2.

The synthesis of these compounds can be presented by
Scheme 4.

According to the scheme, firstly CC reacted with allyl-
amine (or diallylamine) by a method described before [14].
The resulting compounds (b1 or b2) further reacted with equi-
molecular quantity of amino-HBT (c) at 25 �C (acetone solu-
tion) while adjusting the pH to 7.5 (adding 50% NaOH
aqueous solution). The reaction was followed by quantitative
TLC (the eluent system: n-heptaneeacetone 3:2, v/v). The
process was completed in 60 min, when the quantity of the
corresponding compounds 1 and 2 reached z76 and 68%, re-
spectively. The new compounds were isolated after partial
evaporation of acetone under reduced pressure and pouring
the mixture into water. Furthermore, they were purified by col-
umn chromatography on Al2O3 using an eluent system n-hep-
taneeacetone (3:1, v/v). They were analyzed by TLC, m.p.,
UV/vis, IR and 1H NMR spectra and their data are given in
Section 3 and Table 1.
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2.4. Synthesis of 3-(TMP-ylamino-)-benzanthrone (dye 6)

Another possibility for ‘‘one-step’’ coloration and stabiliza-
tion of polymers is when the stabilizer was bonded directly to
the chromophore. We reported before the synthesis of two pol-
ymerizable naphthalimide dyes [12,13] containing a TMP
fragment in their molecule and another six dyes suitable for
‘‘in mass’’ coloration and stabilization of polymers [15]. In
a paper published recently, the synthesis of a benzanthrone de-
rivative containing a TMP moiety directly bonded to the chro-
mophore (Formula 4) was described [16].

The authors of the above-cited paper performed the synthe-
sis by a substitution of the nitro group in the 3-nitrobenzan-
throne with 2,2,6,6-tetramethylpiperidin-4-ylamine in DMF
solution at 80 �C for 8 h. Based on our experience in the syn-
thesis of various benzanthrone dyes, it was of interest to study
the synthesis of the above-mentioned dye, using 3-bromoben-
zanthrone as a starting compound. Therefore, we experi-
mented the synthesis of dye 6 following Scheme 5.

According to the scheme, 0.01 mol of 3-bromobenzan-
throne was dissolved in DMF and to this solution 0.01 mol
of 2,2,6,6-tetramethylpiperidin-4-ylamine and equimolecular
quantity of triethylamine at 20e25 �C were added. Using
the quantitative TLC (the eluent system: n-heptaneetolue-
neeacetone 2:2:1, v/v), the process was monitored.

O

NH NH

Formula 4.
The formation of a new product was registered at temperature
over 50 �C. After heating of the mixture at 120 �C for 5 h,
z75% conversion of the starting 3-bromobenzanthrone was
registered. The product was isolated, purified by column chro-
matography and analyzed. Its characteristics (Rf, lmax and 1H
NMR spectra) corresponded to those described in Ref. [16].
Based on the results obtained, we could summarize some ad-
vantages of the synthesis thus performed e shorter reaction
time and higher conversion rate, which are of importance for
the purity of the dye.

2.5. Spectrophotometric measurements

The absorption spectra of all dyes were recorded in a range
of solvents with increasing polarity. The data are presented in
Table 2. On the basis of these data, we can see that for dyes 1e
5 neither blue nor red shift was observed which indicated that
n / p* charge transfer transition is most probable for these
dyes, while for dye 6 probably this transfer is p / p*. These
results are in accordance with the data published before for the
similar dyes [2].

2.6. Copolymerization with methylmethacrylate

To study the ability of dyes 1 and 3e5 and the HBT com-
pounds 1 and 2 to copolymerize with MMA the experiments
for copolymerization were performed. Experiments on bulk
copolymerization of all derivatives (0.1 wt% against MMA)
with MMA at 70 �C were carried out. In all the cases solid,
transparent polymers were obtained. They were brightly col-
ored with an intense fluorescence. All polymers obtained
were subjected to reprecipitation from chloroform by metha-
nol, which was a good solvent for the dyes to remove the un-
reacted monomers. This operation was repeated 4e5 times
until no color or fluorescence in the filtrates under UV light
was observed. The colored polymers retained their color after
this operation, which indicated that the dyes were chemically
bound to the polymer chain. UV/vis spectra of the purified
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polymers were compared to those of the pure monomer com-
pounds. In their spectra, neither batho- nor hypsochromic shift
was observed (no change of lmax). This was an indication that
there were no changes in the basic chromophore during the po-
lymerization or as a result of its bonding to the polymer chain.
Furthermore, by the method of the standard calibration curve
the percentage of the chemically bonded dye or stabilizer
was calculated. The data obtained were between 44e45%
for the stabilizers and 42e58% for the dyes. One can see
from these data that the percentage of the chemically bonded
compounds is not very high. Nevertheless, bearing in mind
that the data are referred to reprecipitated polymers and that
during the reprecipitation not only the unreacted monomers,
but also a part of the lower molecular fractions containing
bound dye or stabilizer were removed, the content can be con-
sidered satisfactory. The more profound investigations of the
polymerization process in order to find the most suitable con-
ditions for copolymerization will be the subject of our future
study.

3. Experimental

3.1. Materials, equipment and analysis

3-Aminobenzanthrone and 2-(20-hydroxyphenyl)-5-amino-
benzotriazole (HBT) were synthesized by methods described
before [2,4]. 4-Amino-2,2,6,6-tetramethylpiperidine was
a Fluka product. All solvents were of p.a. or analytical grade.
Allylamine, diallylamine, allyl alcohol (Fluka) and cyanuric
chloride (CC) (Merck) were used without purification. All
melting points were uncorrected (Kofler melting point micro-
scope). IR spectra were recorded on a Specord 71 IR Spectro-
photometer using KBr pellets, and UV/vis absorption spectra
were recorded in DMF solution (concentration
1� 10�4 g ml�1) on a Hewlett Packard 8452A UV/Vis Spec-
trophotometer. 1H NMR spectra were recorded on Bruker

O

Br

+ NHH2N Dye 6 
DMF

Scheme 5.

Table 2

Spectrophotometric data (lmax of absorption, nm) for the dyes 1e6 in different

solvents

Dyes Methanol DMF Acetone Chloroform

1 430 428 426 426

2 416 414 414 414

3 446 444 442 440

4 444 442 440 438

5 424 424 422 422

6 510 498 486 470
equipment, operating at 250 MHz in DMSO (chemical shifts
are given as d in ppm).

The quantitative TLC measurements were performed using
aluminum-backed ready-to-use plates (20 cm� 20 cm) pre-
coated with 0.2 mm layer of aluminum oxide 60F254 (Merck,
Germany), a Camag (Switzerland) TLC system, comprising
of Linomat IV device for sample application, a Scanner II
equipped with a SP 4290 Integrator. For the quantitative
TLC analysis samples (1 ml) of standard solutions
(2.4� 10�4 g ml�1) of the dyes in DMF were applied to the
chromatographic plates by means of the Linomat IV spotting
device, equipped with a Hamilton microsyringe. The chro-
matograms were developed with the appropriate mobile
phases, the spots were scanned by the Scanner II (densitome-
ter) and the data for the area (%) of each spot were recorded.

3.2. Synthesis of the dyes

3.2.1. Synthesis of dye 1 (Formula 1)

� Method 1 (Scheme 1): 3 g of 3-aminobenzanthrone reacted
with 1.2 g of CC, as it was previously described [2]. 2-
(Aminobenzanthron-3-yl)-4,6-dichloro-1,3,5-triazine (a)
(3.9 g) thus obtained, was dissolved in 50 ml of DMF
and to this solution 1.2 ml of diallylamine and 1.4 ml of
triethylamine were added. The reaction mixture was
heated at 120 �C. At every 30 min, samples from the solu-
tion were taken and analyzed by the quantitative TLC us-
ing an eluent system n-heptaneeacetone (1:1, v/v). After
2 h the reaction was completed and the solution was
poured into water. The product thus precipitated was fil-
tered off, dried under vacuum at 40 �C, purified by column
chromatography on Al2O3 and analyzed. Analytical data:
Rf¼ 0.67; m.p.¼ 140e142 �C; lmax [DMF]¼ 428 nm;
IR [KBr], n (cm�1): 3380 (NH), 1695 (C]O), 1650
(C]C), 1580 (C]N), 795 (CeCl); 1H NMR spectra
ppm d: 4.07e4.39 (m, 4H, 2� CH2N), 5.13e5.24 (m,
4H, 2� CH2]), 5.69e5.89 (m, 2H, 2� CH]), 7.55e
9.22 (m, 9H, ArH and 1H, NH).
� Method 2 (Scheme 2): 2.4 g of 2-diallylamino-4,6-di-

chloro-1,3,5-triazine [14] and 2.45 g of 3-aminobenzan-
throne were dissolved in 50 ml of DMF and heated at
120 �C in the presence of 1.4 ml of triethylamine. Using
a quantitative TLC analysis (the above eluent system) after
90 min the reaction was completed. Then the solution was
poured into water and the compound thus obtained was fil-
tered off, dried, purified and analyzed. The data for Rf,
m.p., lmax, IR and 1H NMR spectra were the same as
for the compound obtained according to Method 1.

3.2.2. Synthesis of dye 2 (Scheme 3)
The compound (a) (3.9 g) was dissolved in 50 ml of DMSO

and to this solution 2.26 g of 2-(20-hydroxyphenyl)-5-amino-
benzotriazole was added. The solution was heated at 60 �C
(quantitative TLC control in system n-heptaneeethylaceta-
teeacetone 2:2:1, v/v). After 2 h, when the reaction was com-
pleted, the product was isolated after pouring the mixture into
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water and was dried under vacuum at 40 �C. Analytical data:
Rf¼ 0.68; m.p.> 250 �C; lmax [DMF]¼ 414 nm; IR [KBr], n

(cm�1): 3400 (OH), 3300 (NH), 1675 (C]O), 1585 (C]N),
725 (CeCl); 1H NMR spectra ppm [DMSO] d: 6.92e9.17
(m, 16H, ArH, benzanthrone and HBT; 2H, 2�NH), 10.65
(br s 1H, OH).

3.2.3. Synthesis of dye 3
The solution of 5.8 g of dye 2 and 0.8 ml of allylamine in

50 ml of DMSO were heated at 100 �C. The course of the pro-
cess was monitored by quantitative TLC using an eluent sys-
tem n-heptaneeethylacetateeacetone (2:2:1, v/v). After 3 h,
the reaction was completed and the compound was isolated
by the above-mentioned procedure, filtered, dried under vac-
uum at 40 �C, purified by column chromatography and ana-
lyzed. Analytical data: Rf¼ 0.55; m.p.¼ 203e205 �C; lmax

[DMF]¼ 444 nm; IR spectra [KBr], n (cm�1): 3400 (OH),
3250 (NH), 1680 (C]O), 1650 (C]C), 1580 (C]N); 1H
NMR spectra ppm [DMSO] d: 4.15e4.43 (m, 2H, CH2N),
5.09e5.28 (m, 2H, ]CH2), 5.78e6.06 (m, 2H, CH]),
6.68e9.26 (m, 16H, ArH, benzanthrone and HBT; 3H,
3�NH), 10.67 (1H, OH).

3.2.4. Synthesis of dye 4
It was obtained following the same procedure. Analytical

data: Rf¼ 0.52; m.p.¼ 188e190 �C; lmax [DMF]¼ 442 nm;
IR spectra [KBr], n (cm�1): 3400 (OH), 3280 (NH), 1675
(C]O), 1645 (C]C), 1580 (C]N); 1H NMR spectra ppm
[DMSO] d: 4.02e4.32 (m, 4H, 2� CH2N), 4.88e5.22 (m,
4H, 2� CH2]), 5.76e6.00 (m, 2H, 2� CH]), 6.72e8.98
(m, 16H, ArH, benzanthrone and HBT; 2H, 2�NH), 10.52
(br s 1H, OH).

3.2.5. Synthesis of dye 5
Dye 2(5.8 g) was dissolved in 50 ml of DMSO and to this

solution 0.8 g of Na allylalcoholate was added. The mixture
was heated at 80 �C (TLC control using an eluent system n-
heptaneeethylacetateeacetone (2:2:1, v/v). After 2 h, the re-
action mixture was poured into water, the product was filtered,
washed with water until neutral pH, dried and analyzed. Ana-
lytical data: Rf¼ 0.43; m.p.¼ 176e178 �C; lmax

[DMF]¼ 424 nm; IR spectra [KBr], n (cm�1): 3410 (OH),
3320 (NH), 1670 (C]O), 1650 (C]C), 1580 (C]N), 1250
(CeOeC); 1H NMR spectra ppm [DMSO] d: 4.58e4.78 (m,
2H, CH2O), 5.18e5.46 (m, 2H, CH2]), 5.78e6.10 (m, 1H,
CH]), 6.92e9.16 (m, 16H, ArHebenzanthrone and HBT;
2H, NH), 10.54 (br s 1H, OH).

3.2.6. Synthesis of polymerizable TBT compounds

� Compound 1: 2.05 g of 2-allylamino-4,6-dichloro-s-tri-
azine and 2.26 g of amino-HBT were dissolved in
100 ml of acetone and stirred at 25 �C in the presence
of NaOH (50% aqueous solution), according to a method
described before [7]. The reaction was monitored by quan-
titative TLC using an eluent system n-heptaneeacetone
(3:2, v/v). After 1 h, when the conversion rate was 76%,
the acetone was partially evaporated and the mixture was
poured into water. The new product was filtered off,
washed several times until neutral pH and dried at 40 �C
under reduced pressure. It was purified by column chroma-
tography and analyzed. Analytical data: Rf¼ 0.63;
m.p.¼ 154e156 �C; lmax [acetone]¼ 336 nm; IR spectra
[KBr], n (cm�1): 3400 (OH), 3300 (NH), 3090 (]CH2),
3010 (CHAr), 1645 (C]C); 1H NMR spectra ppm
[DMSO] d: 3.75e3.93 (m, 2H, CH2N), 4.08 (s, 2H,
2�NH), 4.94e5.28 (m, 2H, ]CH2), 5.61e5.66 (m, 1H,
CH]), 7.19e8.07 (m, 7H, ArH), 11.16 (1H, OH).
� Compound 2: the synthesis was performed following the

same procedure from 2-diallylamino-4,6-dichloro-1,3,5,-
triazine (b2) and 2.3 g of amino-HBT for 1 h and the
conversion rate was 68%. Analytical data: Rf¼ 0.75;
m.p.¼ 128e130 �C; lmax [acetone]¼ 335 nm; IR spectra
[KBr], n (cm�1): 3450 (OH), 3300 (NH), 3085 (]CH2),
3010 (CHAr), 1645 (C]C); 1H NMR spectra ppm
[CDCl3] d: 3.76e4.03 (m, 4H, 2� CH2N), 4.19 (s, 1H,
NH), 4.94e5.18 (m, 4H, 2� CH2]), 5.58 (m, 2H,
2� CH]), 7.19e8.23 (m, 7H, ArH), 11.20 (br s 1H, OH).

3.2.7. Synthesis of 3-(TMP-ylamino-)-benzanthrone (dye 6)
2,2,6,6-Tetramethylpiperidin-4-ylamine (TMP amine,

1.7 ml) was added dropwise at 25 �C to a solution of 3.1 g
of 3-bromobenzanthrone in 50 ml of DMF. The mixture was
gradually heated to reflux. The process was monitored using
the quantitative TLC procedure, described before (the eluent
system: n-heptaneetolueneeacetone 2:2:1, v/v). After 5 h un-
der these conditions, when z63% conversion of the starting 3-
aminobenzanthrone was registered, the reaction mixture was
cooled, poured into water, the product was filtered off and
dried under vacuum. It was purified by column chromatogra-
phy on Al2O3 using the solvent system mentioned above and
then analyzed. Analytical data: Rf (n-heptaneeacetone 1:1,
v/v)¼ 0.34; m.p.¼ 196e197 �C; lmax [DMF]¼ 498 nm.

3.3. Polymerization of MMA

MMA (10 g), 0.1 wt% of the corresponding monomer dyes
1 and 3e5 and 0.5 wt% of azo-bis-iso-butyronitrile (ABIN)
were mixed in an ampoule, flushed with dry and pure nitrogen.
The ampoules were sealed and heated at 70 �C for 8 h. The
transparent colored polymers with yellow fluorescence were
obtained. They were dissolved in chloroform and were
three-fold precipitated with methanol, which is a good solvent
for the monomers but not for polymer. The polymers thus
treated were dried under vacuum at 30 �C till constant weight
and further analyzed.

The polymerization of MMA with the compounds 1 and 2
was performed according to the same procedure. The poly-
mers obtained were purified as it was described above by
five-fold precipitation with methanol.
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4. Conclusions

As a result of the present study, seven novel compounds,
five of them triazinylaminobenzanthrone dyes and two of
them monomer triazinyl-HBT derivatives, were synthesized
and characterized. Six of these compounds had one or two un-
saturated (allylic) group(s). Their ability to copolymerize with
MMA was determined, which made these derivatives suitable
for ‘‘one-step’’ coloration and stabilization of polymeric or/
and textile materials.
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