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ABSTRACT
Fluorescent heterocyclic compounds are of immense interest as func-
tional materials in the emitters of electroluminescence devices and in
the molecular probes used for biochemical research as well as in the tra-
ditional textile applications. Organic �-conjugated polymers are much
academic and significant technological interest due to their optical and
electronic properties. Of these materials, poly(phenylenevinylene)s
(PPVs) have attracted the most attention and found greatest utility in elec-
tronic devices. In addition, the presence of electron withdrawing N-het-
erocycles such as pyrazine and quinoxaline rings to be used as electron-
attracting part in ð-conjugated structures. Poly(p-phenylene vinylene) are
one of the most important classes of conjugated polymers, with a wide
range of applications, such as light-emitting diodes, optoelectronic de-
vices etc. Hence, the present investigation was devoted to the synthesis
of phenylenevinylene oligomer substituted quinoxaline derivatives using
2,3-dimethylquinoxaline with terephthaldicarboxaldehyde via Wittig re-
action. The structures of synthesised compounds were confirmed by FT-
IR, 1H, 13C, 31P-NMR spectral data. The results of fluorescent experiment
on the synthesised compound found to exhibit the photoluminescence
with bluish green emission maxima at shorter wavelengths of 460nm.
 2015 Trade Science Inc. - INDIA

INTRODUCTION

ð-Conjugated oligomers [1] like
oligo(phenylenevinylene)s[2,3] and their heterocyclic
derivatives[4-7] have attracted much interest for the
application as an active material in organic light-
emitting devices. Large numbers of different classes
of light-emitting conjugated polymers have been de-
veloped, e.g., poly(carbazole)s, poly(fluorine)s
(PFs), PPVs, poly(phenylene venylene)s, and

poly(thiophene)s (PTs). While PPV and its deriva-
tives are still the leading materials for green-light-
emitting PLEDs, the larger-bandgap PFs are the top
polymeric blue-light emitters[8]. The organic mate-
rials are used in the construction of photoelements,

capacitors, diodes, batteries, chemical sensors, poly-
mer lasers, NLO devices and transistors[9]. One of
the fastest developing disciplines is the electrolu-
minescence (EL) of organic compounds. Quinoxaline,
also called benzopyrazine is a heterocyclic com-
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pound containing a ring complex made up of a ben-
zene ring and a pyrazine ring[10]. Pyrazines and
Quinoxaline derivatives exhibit a large range of bio-
logical activities and used for pharmaceuticals or
phytosanitary applications[11]. Besides their medici-
nal uses, pyrazine and Quinoxaline derivatives have
found technical applications as dyes, electrolumi-
nescent materials, organic semi-conductors and as
suitable ligand in coordination chemistry.

The synthesis of extended ð-Conjugated systems
has been the key to provide organic materials with
such properties. These compounds are often based
on a push-pull system, which is constituted by an elec-
tron-donating group (D) and an electron-withdraw-
ing group(A) linked through a ð-Conjugated spacer.
The moleculat properties of the chromophores de-
pend on the strength of the �push-pull� effects which

are function of the ability of the donor to provide elec-
trons and the acceptors to withdraw electrons.
Pyrazine and Quinoxaline, which are highly ð-defi-

cient aromatic heterocycles, can be used as electron
withdrawing part in push-pull structures for intramo-
lecular charge transfer (ICT). Such important ICT
along the backbone of the molecule can induce lumi-
nescence properties. The ability of protonation,
hygrogen bond formation and chelation of the nitro-
gen atoms of the 1,4-diazine ring are also of great
importance, such derivatives could be therefore used

for the formation of supramolecular assemblies and
used as sensors[12]. Based on the careful analysis of
literature, there was limited number of reports on
benzopyrazine based PPV[13-16]. Hence, the present
investigation was aimed to synthesis benzopyrazine
based PPV and their detailed charcterisation.

MATERIALS AND METHODS

The chemicals 2,3-butadiene, ortho-phenylene-
diamine, N-Bromosuccinimide, Benzoylperoxide,
Tri-phenylphosphine, terephthaldicarboxaldehyde
were purchased from Avra, Chennai, India. Silica
gel (TLC and Column grade) were purchased from
Merck. Methanol, ethanol, acetone, chloroform, ace-
tic acid, acetonitrile were purchased from S.d fine-
Chem, India and solvents were purified by accord-
ing to standard procedure. UV spectra were also re-
corded using Alpha Bruker UV spectrophotometer.
FTIR spectra were recorded in KBr disk on a Alpha
Bruker FTIR spectrophotometer. 1H, 13C, & 31P NMR
was assayed using Bruker Advanced 300MHz NMR
spectrometer, TMS was used as internal standard
and CDCl

3
, DMSO as solvent. PL studies were done

by using spectrofluorometer FP-8500, JASCO.

SCHEME OF THE REACTION



314

Full Paper

Synthesis and antibacterial activity of substituted indolylthiadiazole derivatives OCAIJ, 11(8) 2015

An Indian Journal
Organic CHEMISTRYOrganic CHEMISTRY

EXPERIMENTAL

a)Synthesis of 2-bromomethyl-3-
methylquinoxaline.

2,3-dimethylquinoxaline (1.58g, 0.01mol) and
NBS (1.80g, 0.01mol) were refluxed overnight in
30ml ccl

4
 cointaining 0.08g (0.0003 mol) benzoyl

peroxide. The by product NBS was removed by
filteration. The reaction medium was washed with
ccl

4 
and the solvent evaporated.

b)2-Triphenylphosphonium-bromomethyl-3-
methylquinoxaline

2-bromomethyl-3-methylquinoxaline(0.59g,

2.5mmol) and triphenylphosphine (2.8g, 10.5mmol)
was dissolved together in acetonitrile(20ml). The
solution was stirred overnight at 40oC. The result-
ing precipitate was recrystallized from toluene-
methanol mixture (2:1) to yield phosphonium ylide
compound.

c) Oligo 2(1,4- Phenylene vinylene)-3-
methylquinoxaline

The phosphonium salt (0.50g, 1mmol) and
terephthaldicarboxaldehyde (0.27g, 2mmol) were
dissolved in a mixture of absolute ethanol and dry
chloroform (12ml, 3+1 v/v) under N

2 
atmosphere.

Then, a predetermined amount of sodium methoxide

Figure 1 : FT-IR spectrum of 2-bromomethyl-3- methylquinoxaline

Figure 2 : 1H NMR spectrum of- 2-bromomethyl-3-methylquinoxaline
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Figure 3 : 13C NMR spectrum of 2-bromomethyl-3-methylquinoxalin

(25wt% in methanol, 1.3ml, 5.6mmol) was added
and the resulting solution was stirred at 50o C over-
night. Precipitation in methanol gave oligomer, which
was reprecipitated from Dichloromethane-methanol.
Formed oligomer was purified by dissolving in ac-
etonitrile and chloroform.

RESULTS AND DISCUSSION

2-bromomethyl-3-methylquinoxaline

FT-IR (KBr, cm-1): 2924.09 (C-H, st), 1325.10
(C-N, st), 1487.12 (C=N, st), 761.88 (C-Br,st)

1H-NMR (DMSO, ppm): 2.678ä (3H, s) 4.959ä
(2H, s) 7.731ä (2H, q) 7.969ä (2H, q)

13C-NMR (DMSO, ppm): 22.74ä, 29.51ä,

128,56ä, 129.24ä, 140.38ä, 153.99ä.

2-Triphenylphosphonium-bromomethyl-3-
methylquinoxaline

FT-IR (KBr, cm-1):2924.09 (C-H, st), 1313.52
(C-N, st), 1705.07 (C=N, st), 698.23 (C-P, st),
754.17 (C-Br, st), 540.07 (P-Br, st)

1H-NMR (DMSO, ppm): 1.225ä (3H, s), 2.679ä
(2H, s), 7.533ä (15H, s), 7.641ä(4H, m)

31P-NMR (DMSO, ppm): 25.531ä (1P, s)

Figure 4 : FT-IR spectrum of2-Triphenylphosphonium-bromomethyl- 3-methylquinoxaline
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Figure 5 : 1H NMR spectrum of 2-triphenylphosphonium-bromomethyl-3-methylquinoxaline

Figure 7 : 1H NMR spectrum of Oligo 2(1,4- Phenylene vinylene)-3-methylquinoxaline

Figure 6 : 31P NMR spectrum of 2-triphenylphosphonium bromomethyl-3-methylquinoxaline
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Figure 8 : UV-VIS spectrum of oligo 2(1,4-phenylenevinylene) 3-methylquinoxaline

Figure 9 : PL spectrum of oligo 2(1,4-phenylenevinylene)3-methylquinoxaline

Oligo 2(1,4- Phenylene vinylene)-3-
methylquinoxaline

1H-NMR (CDCl
3
, ppm): 1.225ä (3H, s) 3.615ä

(1H, d) 5.508ä (1H, d) 7.440ä(2H, t) 7.647ä(2H, t)
10.021ä(4H, s)

CONCLUSIONS

Quinoxaline based PPV oligomer has been syn-
thesized using Wittig reaction. Formation of the oli-
gomer was confirmed with FT-IR, 1H-NMR, 13C-

NMR, 31P-NMR spectral studies. Photoluminescent
property of the synthesized oligomer was investi-
gated using uv-vis and spectroflurometer. The PPV
oligomer showed the photoluminescence with blu-
ish green emission at 460nm.

ACKNOWLWDGEMENT

We gratefully acknowledge Muthurangam Govt
Arts College(Autonomous) affiliated to Thiruvalluvar
University for providing laboratory facilities.



318

Full Paper

Synthesis and antibacterial activity of substituted indolylthiadiazole derivatives OCAIJ, 11(8) 2015

An Indian Journal
Organic CHEMISTRYOrganic CHEMISTRY

REFERENCES

[1] K.Mullen, G.Wegner; Electronic Materials, (1998).
[2] U.Stalmach, H.Detert, H.Meier, Optical Materials,

9, 1-4, 77-81, (1998).
[3] U.Stalmach, H.Detert; Advanced synthesis and Ca-

talysis, 342(1), 10-16, (2000).
[4] M.Nohara, M.Hasegawa, C.Hosokawa, H.Tokailin,

T.Kusumoto; Chemistry Letters, 189-190 (1990).
[5] M.W.Liu, X.H.Zhang, W.Y.Lai et al.; Physica sta-

tus solidiA, 185(2), 203-211 (2001).
[6] A.Wu, T.Akagi, M.Jikei et al.; Thin Solid Films,

273, 1-2, 214-217 (1996).
[7] S.Achelle, I.Nouira, B.Pfaffinger, Y.Ramondenc,

N.Ple, Rodriguez Lopez; J, Journal of Organic
Chemistry, 74, 10, 3711-3717 (2009).

[8] F.Igor Perepichka, F.Dmitrii Perepichka; Hong Meng
and Fred Wudl, Adv.Mater., 17, 2281-2305 (2005).

[9] A.Graja; Niskowymiarowe Przewodniki organiczne,
WNT Warszawa, (1989).

[10] J.C.E.Simpson; Chemistry of Heterocyclic Com-
pounds, 5, (1953).

[11] B.A.Ellsworth, Y.Wang, Y.Zhu, A.Pendri,
S.W.Gerritz, C.Sun, L.Kang, R.A.Y.Y.Baska,
Q.Huang; N.T.Burford, M.J.Cullen, S.Johnghar,
K.Behnia, M.A.Pelleymounter, W.N.Washburn,
W.R.Ewing; Bio.org.Med.Chem.Lett., 17, 3978-82
(2007); b) J.W.Corbett, M.R.Rauchkhorst, F.Qian,
R.L.Hoffman, C.S.Knauer, L.W.Fitzgerald;
Bio.org.Med.Chem.Lett., 17, 6250-6 (2007); C)
M.Dolezal, P.Cmedlova, L.Palek, J.Vinsova,
J.Kunes, V.Buchta, J.Jampilek, K.Kralora;
Eur.J.Med.Chem., 43, 1105-13 (2008); d) P.Corona,
A.Carta, M.Loriga, G.Vitale, G.Paglietti;
Eur.J.Med.Chem., 44, 1579-91 (2009).

[12] Sylvain Achelle, Christine Baudequin, Nelly Ple;
Dyes and Pigments, 98, 575-600, 3 (2013).

[13] S.Karpagam, S.Guhanathan; Journal of Lumines-
cence, http:// dx.doi.org/ 10.1016/j. jlumin.
2013.08.002, 145 752�759 (2014).

[14] S.Karpagam, S.Guhanathan; Fibers and Polymers,
(DOI 10.1007/s12221-012-1105-9), 13(9), 1105-
1112 (2012).

[15] S.Karpagam, S.Guhanathan, P.Sakthivel;
Polym.Bull., (DOI 10.1007/s00289-011-0604-y),
68, 1023�1037 (2012).

[16] S.Karpagam, S.Guhanathan, P.Sakthivel; Journal of
Applied Polymer Science, 120, 960�967 (2011).

http://

