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ABSTRACT 

Fluorescent polymers, which are very interesting because of their 

potential applications in new display technology. Conjugated 

molecules are particularlay known as electroluminescence (EL) and 

photoluminescence (PL) materials. Quinoxaline finds many 

pharmacological activities and electron transport properties. The 

quinoxaline moiety, which contains electron-withdrawing nitrogen 

atoms is highly electron deficient and thus serves as an efficient 

electron acceptor. The present study involves to synthesis vinyl 

benzaldehyde containing quinoxaline derivatives by Wittig route. 

Quinoxaline containing segments were publicized to be promising 

acceptors when combined with vinyl benzaldehyde forming small 

conjugated donor-acceptor molecule. The synthesised compounds were characterised by FT-

IR, 
1
H, 

13
C, 

31
P-NMR and Mass. The result of Fluorescent spectral investigation reveals that 

vinyl benzaldehyde containing quinoxaline derivatives exhibited photoluminescence nature 

with bluish-green emission maxima at shorter wavelengths of 455nm. Vinyl benzaldehyde 

containing quinoxaline derivatives were subjected to antibacterial screening against gram 

positive and gram negative bacteria. The results of anti-bacterial testing revealed that vinyl 

benzaldehyde containing quinoxaline derivatives showed considerable activity, obtained in 

terms of MIC, against all the strains used as compared to standard Ampicillin. 

 

KEYWORDS: Wittig reaction, quinoxaline derivatives, photoluminescence, spectral studies, 

anti-baterial activity. 
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INTRODUCTION 

The various compounds containing Quinoxaline nucleus has been reported to have various 

pharmacological activities as anti-microbial
[1-2]

 anti-inflammatory
[3-4]

, anticancer
[5]

 and anti-

HIV.
[6]

 They have also found applications in organic semiconductors,
[7]

 dyes,
[8]

 

electroluminescent materials.
[9]

 

 

The discovery of electroluminescence in poly (pphenylenevinylene) (PPV) in 1990
[10]

 created 

a new domain in polymeric material applications. Since then, enormous progress has been 

made in the macromolecular engineering of the π-conjugated polymers and in their uses as 

active materials in polymeric light-emitting diodes (PLEDs).
[11-12]

 

 

For the most of conjugated polymers, the barrier of electron injection is much higher than that 

of hole injection. To improve efficiency of PLEDs, it is necessary to balance the rate of 

injection of electrons and holes from opposite electrodes into the device.
[13]

 Therefore, many 

high electron affinity substituents such as quinoxaline
[14]

, oxadiazole
[15]

, triazole
[16]

 and 

quinoline
[17]

 have been introduced. 

 

The insertion of electron transporting moietie of quinoxaline derivative in the conjugated 

backbone is another well known technique to improve the electron affinity of a light emitting 

polymer. 

 

Hence, In this paper, our interest towards synthesis, photophysical and electrochemical 

aspects of a new conjugated  vinyl benzaldehyde containing  quinoxaline derivatives via 

Wittig reaction in hope of combining both electron-affinity and light-emitting properties. 

 

Experimental section 

Materials 

All the chemicals were obtained from Avra chemicals, Hyderabad, India and were used as 

supplied. Solvents used were purified and dried according to the standard procedure. 

 

Characterisation Methods 

The UV-Visible spectra were recorded on an Alpha-Bruker UV spectrophotometer equipped 

in the range between 200-800nm. Room temperature FTIR spectra were recorded as KBr 

pellet with an Alpha-Bruker FTIR spectrophotometer in the range of 4000-400cm
-1

. Nuclear 

magnetic resonance spectra with different core viz., 
1
H NMR, 

13
C NMR and 

31
P NMR were 

recorded in either DMSO-d6 or CDCl3 on Bruker ADVANCE III 500mHz spectrometer. The 
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fluorescence spectra of the synthesised compound in ethanol were recorded on fluorescence 

spectrophotometer, FP-8500, JASCO. Mass spectroscopy was recorded on ES-FIGIEAN 

ionization mass spectrometer. 

 
Cl NH2

NH2

+

CH3O

NaO O N
H

NCl CH3

O

6-chloro-3-methylquinoxalin-2-oneSodium pyruvate4-chloro-o-phenylenediamine

Acetic acid

H2O

80 o C, N2 atm,

stir overnight

 

Scheme 1: Synthesis of 6-chloro-3-methylquinoxalin-2-one. 
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Scheme 2. Synthesis of Vinyl benzaldehyde capped quinoxaline derivatives. 

 

Synthesis of 6-chloro-3-methylquinoxalin-2-one 

The 4-chloro-o-phenylenediamine (5.2725g, 37.0 mmol) in acetic acid (150ml), water 

(200ml), the formed solution mixture was heated upto 80
o
C under nitrogen atmosphere. To 

this mixture the sodium pyruvate (4.089g, 37.0 mmol) was added over a period of 20 minutes 

with constant stirring. TLC were used to monitor the progress of the reaction until the 

formation of the product. The solvent was evaporated under reduced pressure. The crude 

product was purified by silica gel column chromatography using Hexane:Ethylacetate  9:   

 s e uent   ffor ing s n    so i     p      -            ig        λ  x  n  :   9 π–π*   

321(n-π* ; (Fig. 2) FTIR (KBr, cm
-1

): 3367(N-H, st), 2811(C-H, st), 1660(C=O, st), 

1557(C=N, st) 1415(C=C, st), 1285(C-N, st), 1014(C-Cl, st); (Fig. 3) 
1
H NMR(CDCl3, 

300MHz), ɗ(ppm): 2.62(3H,s), 10.44(1H,s), 7.15–7.86(3H, m); (Fig. 4) Mass(m/z): 

Calculated M.W 194.02, Observed M.W 194.2(M
+
). 
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Synthesis of 3-bromomethyl-6-chloroquinoxalin-2-one 

A mixture of 6-chloro-3-methylquinoxalin-2-one (0.1946g, 1mmol), N-bromosuccinimide 

(0.1780g, 1mmol) were dissolved in 30ml of CCl4 along with the initiator benzoyl peroxide 

(0.08g, 0.0003mol). The resulting reaction mixture was refluxed for 6 hours. The solid by 

product in the reaction mixture was removed by filtration, the filtrate was washed with CCl4. 

The solvent was evaporated to get 3-bromomethyl-6-chloroquinoxalin-2-one  s   r    roon 

 ryst  s    p  7  - 7      ( Fig. 5) FT-IR (KBr, cm
-1

): 2926 (C-H, st), 3422 (N-H, st) 1698 

(C=O, st) 1589 (C=N, st) 1421 (C=C, st) 1292 (C-N, st) 926 (C-Cl, st) 797 (C-Br, st) ( Fig. 6) 

1
H-NMR (DMSO, ppm): 4.71 δ  H  s  8. 8 δ   H  s  7 5  δ   H     7 4  δ   H      (Fig. 2). 

 

Synthesis of 3-triphenylphosphonium-bromomethyl-6-chloroquinoxalin-2-one 

1mmol (0.2734g) of 3-bromomethyl-6-chloroquinoxalin-2-one  and 1mmol (0.2623g) of 

triphenylphosphine were dissolved in 20ml of acetonitrile with const nt stirring for    hours 

 t 4        hen  the re  tion  ixture w s fi tere    n  the so vent w s ev por te  through 

distillation to get brown waxy phosphonium ylide compound. ( Fig. 7) FT-IR (KBr, cm-1): 

2926,  (C-H, st), 3383 (N-H, st), 1718 (C=O, st),  1540 (C=N, st), 1431 (C=C, st) 1341 (C-N, 

st), 1103 (C-Cl, st) 757 (C-Br, st), 677 (C-P, st), 540 (P-Br, st) ( Fig. 8) 
1
H-NMR (DMSO, 

pp  :   67δ   H  s   8    δ   H  s    7 5 -7 64δ   H      6 98-7  5 δ   5H, m) (Fig. 9) 
31

P-

NMR (DMSO, ppm): 25.53δ   P, s). 

 

Synthesis of 6-Chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl benzaldehyde 

The vinyl benzaldehyde capped quinoxaline derivative were prepared from the corresponding 

phosphonium salt using the well-known Wittig reaction.
[18]

 The phosphonium salt (0.535g, 

1mmol) and terephthaldicarboxaldehyde (0.135g, 1mmol) were dissolved in a mixture of 

absolute ethanol and dry chloroform (12ml, 3+1 v/v) under N2  atmosphere. Then, a 

predetermined amount of sodium methoxide (25wt% in methanol, 1.3ml, 5.6mmol) was 

added and the resulting solution was stirred at 50
o 

C overnight. Precipitation in methanol gave 

precipitate, which was reprecipitated from dichloromethane-methanol. Formed compound 

was purified by dissolving in acetonitrile and chloroform. (yield; 80%, m.p.    C) ( Fig. 10) 

FT-IR (KBr, cm-1): 2921(C-H, st), 3401 (N-H, st), 1693 (C=O, st),  1549 (C=N, st), 

1424(C=C, st),  1307 (C-N, st), 1023 (C-Cl, st) ( Fig. 11) 
1
H-NMR (CDCl3  pp  :      δ 

  H  s  9 98δ   H  s  4  9-4   δ   H     4  5-4  7 δ  H     7 64-7 69δ  H  m) 7.83-

7 9 δ  H     7 45-7 49 δ  H    7 55-7.57 δ  H     ( Fig. 12) 
13

C-NMR (CDCl3, ppm): 

126.40  and 132.0 δ  viny    rbons    9  86  n   45 58 δ (C=O), 129.54, 127.29, 136.20, 
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    89    9  6    8  6    8 48  n    6    δ (Aromatic ring carbons)  (Fig. 13) Mass(m/z): 

Calculated M.W 310.1, Observed M.W 312.2(M+2) ( Fig. 14) UV (nm) : 238n   π-π*  

363nm (n- π*  (Fig. 15) PL : 455nm Emission. 

 

RESULTS AND DISCUSSION 

The vinyl benzaldehyde containing quinoxaline derivatives (VB-QUI) have been prepared 

similar to our earlier report
[19-21]

 Initially 6-chloro-3-methylquinoxalin-2-one was synthesized 

from sodium pyruvate and 4-chloro-o-phenylenediamine. For conversion of methyl to 

bromomethyl NBS used as a brominating agent via free radical mechanism. Based on Wittig 

reaction bromomethyl group is converted to phosphonium salt. The final olefination is 

achieved with phosphonium salt and terephthaldehyde. The structures of the products were 

characterized by  UV, FT-IR, 
1
H, 

31
P NMR. The optical properties including absorption and 

luminescence of these VB-QUI were measured with UV-Vis and PL systems. 

 

Fig. 1 summarised the UV spectral details of 6-chloro-3-methylquinoxalin-2-one. From the 

fig  the n-π*  n  π-π* tr nsitions were observe   t 321nm and 239nm respectively., which 

implies the C=N, C=O,  and C=C in the compound. Fig. 4 shows the mass spectrum of 

quinoxaline derivatives from the spectra molecular ion peak observed at 194.2 this value 

agreed well with the theoretical value. 

 

Fig.5 and fig.6 showed the FTIR and 1H NMR spectra of bromomethylated quinoxaline 

derivative  from the FTIR spectrum the peak at 797  for C-Br functional group. From the 
1
H-

NMR the bromomethyl proton signal appeared deshielded region at 4.7 δ confirmed the 

bromination of quinoxaline derivatives. 

 

The phosphonium ylide compound has been confirmed from the 
1
H NMR spectra (Fig. 7) the 

signal at   6 δ (ppm) corresponds to methyl protons,  the aromatic ring protons signal 

appeared at 6.98-7  5 δ . Fig. 9 depicts the 
31

P NMR the sing e pe    t  5 6  δ supports the 

single phosphorous present in the ylide compound. 

 

The vinyl benzaldehyde containing quinoxaline derivative has been obtained from 

phosphonium salt. Fig. 10 summarised FTIR spectrum of VB-QUI. It displays week 

transmittance peak at 2921 cm
-1

for C-H stretching frequency. The peak at 3401cm
-1

 due to N-

H stretching and peak at 1549cm
-1

, 1693 cm
-1

,
 
1424cm

-1
 for C=N, C=O, C=C stretching 

frequency. The C-N stretching frequency appeared at 1307cm
-1

 The 
1
H NMR spectrum of 
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VB-QUI compound have shown in Fig. 11. A singlet peak at 10.03δ pp    H in i  te  the 

aldehyde proton (– HO   A sing et  t 9 98 δ pp    H  ssigne  to N-H proton. A double 

doublet peak observed at 4.15 – 4    δ pp    H  pointe  out viny  protons  Mu tip et pe   

appears at 7.64 – 7 9  δ pp   4H   ssigne  to  ro  ti  protons in benzaldehyde ring. 

Multiplet peaks appeared at 7.45 – 7 57 δ pp    H  signifies  ro  ti  protons in quinox  ine 

ring moiety. Fig. 12 show the 
13

C NMR spectrum of VB-QUI compound. The signals at 

 9  86  n   45 58 δ pp   were  sso i te  with   rbonyl carbon in benzaldehyde and 

quinox  ine ring  oiety   he pe    t         n    6 4  δ pp    ssigne  to viny    rbons  

 he sign    ppe rs  t   9 54    7  9    6         89    9  6    8  6    8 48  n    6    δ 

ppm were related to aromatic carbons in the compound. Fig. 14. summarised the UV 

spectrum of VB-Q I  o poun    ro  the  igure λmaxwas observed at 238 nm which implies 

π-π* tr nsition and 363nm due to n-π* tr nsition. The molecular weight was found from the 

GC-MASS spectrum shown in Fig 13. The molecular ion peak was observed at 312.2(M+2) 

found to be agreed well with the theoretical value. 

 

Photoluminescent properties 

Fig. 15 displays PL spectra of VB-QUI compound in the ethanol solution. In the PL spectra 

the compound showed a strong bluish green emission approximately 455nm. 

 

Anti-bacterial activity 

The anti-bacterial activity of the synthesised vinyl benzaldehyde substituted quinoxaline was 

evaluated using two-Gram positive (Bacillus substilis and Staphylococccus aureus) and two-

Gram negative (Escherichia coli and Pseudomonas auroginosa) bacteria. Ampicilin is used 

as positive control. The MIC values of the compound were determined by broth dilution 

method.
[21]

 Among the tested micro-organism the phosphonim ylide compound exhibited the 

best antibacterial activity than vinyl benzaldehyde capped quinoxaline derivatives. 

 

Table 2: MIC (Minimum inhibitory concentration) values of  phosphonium ylide and 

VB-QUI compound. 

Compound 

Bacillus 

substilis 

(MTCC 441) 

Staphylococccus 

aureus 

(MTCC 6908) 

Escherichia 

Coli 

(MTCC 406) 

Pseudomonas 

auroginosa 

(MTCC 2453) 

Phosphonium ylide 0.12mg 0.12mg 0.12mg 0.12mg 

Vinyl benzaldehyde 

containing quinoxaline 

derivatives 

0.25mg 0.25mg 0.25mg 0.25mg 

Ampicilin 0.12mg 0.12mg 0.12mg 0.12mg 
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Stage I - 6-chloro-3-methylquinoxalin-2-one 

 

Figure 1: UV spectrum of 6-chloro-3-methylquinoxalin-2-one. 

 

 

Figure 2: FTIR spectrum of compound 6-chloro-3-methylquinoxalin-2-one. 

 

 

Figure 3: 
1
H NMR spectrum of 6-chloro-3-methylquinoxalin-2-one. 
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Figure 4: mass spectrum of 6-chloro-3-methylquinoxalin-2-one. 

 

Stage II – 3-bromomethyl-6-chloroquinoxalin-2-one. 

 

Figure 5: FTIR spectrum of 3-bromomethyl-6-chloroquinoxalin-2-one. 
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Figure 6: 
1
H NMR spectrum of 3-bromomethyl-6-chloroquinoxalin-2-one. 

 

Stage III- 3-triphenylphosphonium-bromomethyl-6-chloroquinoxalin-2-one. 

 

Figure 7: FTIR spectrum of 3-triphenylphosphonium-bromomethyl-6-

chloroquinoxalin-2-one. 
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Figure 8: 
1
H NMR spectrum of 3-triphenylphosphonium-bromomethyl-6-

chloroquinoxalin-2-one. 

 

 

Figure 9: 
31

P NMR spectrum of 3-triphenylphosphonium-bomomethyl-6-

chloroquinoxalin-2-one. 
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Stage IV – 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl benzaldehyde 

 

Figure 10: FTIR spectrum of 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl 

benzaldehyde. 

 

 

Figure 11: 
1
H NMR spectrum of 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl 

benzaldehyde. 
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Figure 12: 
13

C NMR spectrum of 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl 

benzaldehyde. 

 

 

Figure 13: GC-Mass spectrum of 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl 

benzaldehyde. 
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Figure 14: UV spectrum of 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl benzaldehyde. 

 

 

Figure 15: PL spectrum of 6-chloro-1,2-dihydro-2-oxoquinoxalin-3-vinyl benzaldehyde. 

 

CONCLUSIONS 

The vinyl benzaldehyde capped quinoxaline derivative compound was synthesised through 

Wittig reaction using Phosphonium salt and terephthaldehyde. The resulting compound was 

characterised by UV, FTIR, 
1
H, 

13
C, 

31
P NMR and GC-MASS spectral studies. The vinyl 

benzaldehyde introduced into the quinoxaline derivatives in the conjugation unit showed 

strong bluish green emission at 455nm in the Photoluminescene spectra. Anti-bacterial 

activities of the synthesised compound were studied using Gram positive and Gram negative 

bacteria. In comparison with positive control ampicillin, the phosphonium ylide compound 
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show relatively good anti-bacterial activity against tested micro-organism than vinyl 

benzaldehyde containing quinoxaline derivatives. 
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