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ABSTRACT

Vaniline (1) is nitrated by using known literature method tdyroxy-3-methoxy-5-nitrobenzaldehy(®. The
haloanilines (3a-g) used for the synthesis of Schiff bases was symtldeby known literature methods and by
referring Vogel's Practical Organic Chemistry"" Edition. The nitrovaniline is reactive towards amiand forming
4-{(E)-[(4-aryl)imine]methyl}-2-methoxy-6-nitropheh(4a-g). The final compounds 4-{(E)-[(4-aryl)imine]methyl}
2-methoxy-6-nitrophendg#ta-g) and are further subjected to fluorescence study.
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INTRODUCTION

The compounds containing azomethine (-C=N-) graegkaown as Schiff bases, are formed by the coradiemsof
a primary amines with a carbonyl compounds sucil@gehydes or ketones. The Schiff bases of alipladdiehydes
are relatively unstable and are radialy undergoagnpgerization while those of aromatic aldehydes ihgvan
effective conjugation system are more stable. $dfd@bes are plays very important role in many lgaal and
chemical reactions; because of the imine linkaghifSbases[1] are generally bi- or tri- dentatgalids capable of
forming very stable complexes with transition m&[t2].

The word phosphor was invented in the earl§§ t@ntury. There are some characteristics of tygitaisphor as-
must survive hazardous chemical environment, cabaatater soluble, durable, easy to apply, notledsitected
or noticed without specialized equipment, etc. Phoss become technologically and industrially intpot with the
introduction of fluorescent lamps in 1938. Thermthyevas suggested in the German patent in 1938t peer-
reviewed article, to our knowledge appeared in 1B&ween 1950 to 1980, it was not widely used.nfisst
common use was aerodynamic applications. Advamcksers, microelectronics, and other supportiogrielogies
enable additional commercial as well as scientiie. The physics and chemistry of luminescence rirakteand
their applications become and still is the coreaa@vered by Luminescence symposia.

In the small molecules organic light emitting disdéhe family of carbazoles[03] could be extendeti¢ suitably
fit for red[04-06], green[07-09], and blue lightFl@] triplet emitters and therefore, they can bedus full color
displays[13-16, 18-21]. More recently studies obfitpson, Forrest and co-workers shows that the Liskectron
blocking layers (EBLs) consisting of'ircomplexes with picolinate ligands[22] produced ioyed color purities in
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the case of blue light emitting device[13]. Sometloé organic molecules are used as EBLs as- flat@th
phenylenes[17], and oxadiazole as well as triazoletaining molecules such as trimer of N-arylbendaroles
(TPBI)[23,24], 2-tert-butylphenyl-5-biphenyl-1,3pkadiazole (PBD)[25], 3-phenyl-4-(1'-naphthyl)-5qtyl-1,2,4-
triazole (TAZ)[26,27], 1,8-Naphthalimides[28], pglyinolines[29], or carbon nanotubes doped in PP)V{@ére
also found to be useful as hole blocking layersi(5)B

Searching for highly efficient fluorescence organ@mmpounds (Schiff bases) is a topic of curren¢rezdt. The
aromatic based ligand having electron donatingittdsawing groups has been increased or decrehsedtensity
of absorption or shifted absorption wavelength ibimee side. Luminescence properties of the varioelsiff bases of
nitrovaniline has been checked by using Spectrofineter model number RF5301. A Xe laser lamp wasl der

excitation and emission spectra were scanned fnemange 220 nm to 750 nm.

In this paper we tried to synthesis of various Bdiases of nitrovaniline of haloamines which hasgral name as
4-{(E)-[(4-aryl)imine]methyl}-2-methoxy-6-nitropheni (4a-g) study their fluorescence study.

EXPERIMENTAL SECTION

Experimental Work:

Vaniline (1) is nitrated by using known literature method tbydiroxy-3-methoxy-5-nitrobenzaldehydg). The
haloanilines(3a-g) used for the synthesis of Schiff bases was syizdesy known literature methods and by
referring Vogel's Practical Organic Chemistr{! Bdition. The nitrovaniline is reactive towards amiand forming
4-{(E)-[(4-aryl)imine]lmethyl}-2-methoxy-6-nitrophen (4a-g).

CHO
CHO Y /wa
Nitration + HNX ACOH
O,N OMe (3a-g) Rofl
: erlux
OMe > on v
OH OH
Vaniline 4-Hydroxy-3-methoxy-5- OH
nitrobenzaldehyde (4a-g)

@) @)

H,N-X — 4-iodoaniline, 4-iodo-2-methylaniline, 4-broamiline, 4-chloroaniline, 3-chloroaniline, 2,4,5-
trichloroaniline, 4-chloro-3-trifluoromethylaniline

Synthesis of Schiff bases:

Add 200 mg of 4-hydroxy-3-methoxy-5-nitrovaniling.@15 mmol)(2) in 10 ml of absolute alcohol and for few
minutes till all aldehyde get dissolve. Add 1.02 etrof haloanilineq3a-g) in above reaction mixture with constant
stirring and finally add catalytic amount of acedicid. Reflux the reaction mixture with stirringrfabout 30 — 50
minutes and check the completion of reaction witlplof TLC (in pet ether and ethyl acetate). Coa teaction
mixture and filter the resulting solid 4-{(E)-[(43d)imine]methyl}-2-methoxy-6-nitropheno{4a-g) on Buckner
funnel, wash with cold ethanol. Record the yieldPMnd recrystallized from absolute ethanol.

L uminescence Properties:

Luminescence properties of the schiff bases of drdwy-3-methoxy-5-nitrobenzaldehyde with variousohailines
(fluoro, chloro, bromom and iodoanilines) has belkeacked by using Spectrofluorometer model numbe&3RE. A
Xe laser lamp was used for excitation and emissjwectra were scanned from the range 220 nm to #bCGFor
fluorescence study of the Schiff bases, dimethgifamide is used as solvent and reference matefial eXcitation
of the molecule is occurred due to the* and t—n* transitions.
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Table 01: Starting amines, Structure and lUPAC name of product, Yield, m.p. and NMR data of the product.

: : Name and . M.P. . .
Starting Amines sructure of Product Yield oc NMR data (8 in ppm) in DM SO-D6 (300 MHZz)

] N 3.94 (s, 3H): 6.43 (d, 1H): 7.2 (dd, 2H): 7.7 (dd,
4-lodoaniline 82% | 135 | 51y 8.1 (d, 1H)B6 (s 1H): 10.90 (bs, 1H).

H;CO 4-{(E)-[(4-iodophenyl)imino]methyl}-
2- methoxy-G n|trophen0|

@ 2.26 (s, 3H)3.96 (s, 3H); 6.87 (d, 1H); 7.55 (d,
4-lodo-2-methylaniline| H 74% 105 1H); 7.62 (s, 1H); 7.60 (s, 1H); 8.01 (s, 1846
(s, 1H); 10.95 (bs, 1H)
H3CO 4-{(E)-[(4-iodo-2-methylphenyl)imino]methyl}
-2-methoxy-6-nitrophenol
(2b)

O,N
3.94 (s, 3H); 7.25 (dd, 2H); 7.61 (dd, 2H); 7.74 (3

78% 145 1H); 8.05 (s, 1H)8.61 (s, 1H); 10.90 (bs, 1H)

4-Bromoaniline

4-{(E)-[(4-bromophenyl)imino]methyl}
-2-methoxy-6-nitrophenol
(20)

H3CO

O,N
HO 3.94 (s, 3H); 7.32 (dd, 2H); 7.48 (dd, 2H); 7.75 (3

- ili [
4-Chloroaniline 81% 143 1H): 8.05 (s, 1H)8.61 (s, 1H): 10.95 (bs, 1H)
4-{(E)-[(4-chlorophenyl)imino]methyl}-
H3CO 2-methoxy-6-nitrophenol
(2d)
Cl
O,N
N
- 3.95 (s, 3H); 7.2-7.6 (m, 4H); 7.75 (s, 1H); 8.10 (s,
- 0,
3-Chloroaniline HO 67% 125 1H): 8.64 (s, 1H): 10.90 (bs, 1H)
4-{(E)-[(3-chlorophenyl)imino]methyl}-
H3CO  2-methoxy-6-nitrophenol

(2e)

Cl

O,N
/N Cl
. - HO 3.96 (s, 3H); 7.62 (s, 1H); 7.78 (s, 1H); 8.04 (s,
- o,
2,4,5-Trichloroaniline - 76% 142 1H): 8.11 (s, 1H)8.59 (s, 1H): 11.22 (bs, 1H)

H3CO
2-methoxy-6-nitro-4-{(E)-[(2,4,5-trichlorophenyl)
imino]methyl}phenol 2

4-Chloro-3- i > 2 85% 168 3.96 (s, 3H); 7.60 (s, 1H); 7.73 -7.78 (m, 3H); 8.05

trifluoromethyl-aniline (s, 1H);8.70 (s, 1H); 10.95 (bs, 1H)

H3004[ E)-{[4-chloro-3-(trifluoromethyl)phenyl]
imino}methyl]-2-methoxy-6-nitrophenol
(29)
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The fluorescence data can be shown in following:dat
Slit width: Excitation and emission is 5 mm; Contration of solution is 500 ppm; Solvent used is DMF

0,438

Excitation o
Sample Name wavelength (nm) Emission wavelength (nm)
4-{(E)-[(4-iodophenyl)imine] methyl}-2-methoxy-6-tibphenol 3994 1.559) 3994 7.3); 531 £ 26.35)
(BN (A o o o A 350 £ 11.102) 348  31.33); 413 € 8.18); 347 £ 29.21); 470 €
4-{(E)-[(4-lodo-2-methyl phenyl)imine]methyl}-2-mkbxy-6-nitrophenol 705 ¢ 7.59) 9.38); 705 ¢ 330.49)
279 £5.1) . . .
4-{(E)-{(4-bromophenyl)imine] methyl}-2-methoxy-6imophenol 361 ¢ 2.2) 300 € 7.0); 599 £ 1.26); 3614 10.0); 5404 1.0)
551  505.0)
480 € 2.1)

o . 401 € 3.5) ] .
4-{(E)-[(4-chlorophenyl)imine] methyl}-2-methoxy-Gitrophenol 481 ¢ 1.1) 403 € 4.5); 525 £ 11.0); 554 £ 129.2)
4-{(E)-[(3-chlorophenyl)imine] methyl}-2-methoxy-@itrophenol 4024 7.88) 4054 11.19); 5154 27.58)
4-{(E)-[(2,4,5-trichlorophenyl)imine] methyl}-2-mébxy-6-nitrophenol 402¢(97.23) 406€ 131.33); 4394 57.83); 467 £59.21)

ggg Egggg 266 € 3.38); 401 £ 3.2); 331 £ 3.51); 406 £
4-{(E)-[(4-Chloro-3-trifluoromethylphenyl)imine] nthyl}-2-methoxy-6-nitrophenol 401 ¢ 9‘1 14) 5.23); 404 £ 111.36); 508 31.20); 340 £ 1.98);
681 ¢ 4.014) 402 € 5.34); 474£1.17); 684 £ 150.9)
1.512 26,620 T T T T
g 13.080

Intenzity

-0.561%
306.8

400.3
Wavelenzth (nm)

@)

435.10

-0.520
350.0

550.0 750.0
Wavelenzth (nm)

(b)

Fig. 1 (a) Excitation spectra of 4-{(E)-[(4-iodophenyl)imine]methyl}-2-methoxy-6-nitrophenol. (b) Emission
spectra of 4-{(E)-[(4-iodophenyl)imine]methyl}-2-methoxy-6-nitrophenol at 399 nm

Intensity

Fig

11.21%

5.428

Intenzity

Yavelenzih (nm)

70,0

Fig. 2 Excitation spectra of 4-{(E)-[(4-iodo-2-methylphenyl)imine]methyl}-2-methoxy-6-nitrophenol.

31,850

15,702

-0.244
304.9

27.56
Wavelenzth (nm)

@)

750.0

Intensity

331,635 T

166,261

S

-1.113
213.2

h38.56 TE3. 8
Wavelenzth (nm)

(b)

: 3 Emission spectra of 4-{(E)-[(4-iodo-2-methyphenyl)imine]methyl}-2-methoxy-6-nitrophenol at (a) 350
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5.171

2,285

Intenzity

-0.801

236.3 438.48
Wavelength (nm)

E41.5

Fig. 4 Excitation spectra of 4-{(E)-[(4-bromophenyl)imine]methyl}-2-methoxy-6-nitrophenol.

9.487

4,887

Intenzity
Intenaity

-0.203
220.0 435,10 EBD.O 280.8 4182.4 534.9
VYavelength (nm) Wavelenzth (um)
(b)

@)

B10.143

254.100

Intensity

-1.942
430.8 584.7 G48.8
Wavelength (nm)
(©
Fig: 5 Emission spectra of 4-{(E)-[(4-bromophenyl)imine]methyl}-2-methoxy-6-nitrophenol at (a) 297 nm; (b)
361 nm; (c) 480 nm.

3.166

1.814

Intensity

-0.538

268.0 BE2.4

4h5.,2
Wavelenzth (nm)

Fig. 6 Excitation spectra of 4-{(E)-[(4-chloroophenyl)imine]methyl}-2-methoxy-6-nitrophenol.
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120,502
jﬁj § eHag-
. -0.702
361.8 h18.4 B75.0 426.3 694.7
Wavelengih (nm) Wavelength (nm)
@) (b)
Fig: 7 Emission spectra of 4-{(E)-[(4-chlorophenyl)imine]methyl}-2-methoxy-6-nitrophenol at (a) 401 nm; (b)
481 nm.
7.911
=
T
A 5,758
=
-0.392

324.9 4R7 .4
Wavelength {nm)

Fig. 8 Excitation spectra of 4-{(E)-[(3-chlorophenyl)imine]methyl}-2-methoxy-6-nitr ophenol.

27.674
=
i
E 14,267
=
0.358

67,1 B51.3
Wavelength {nm)

Fig: 9 Emission spectra of 4-{(E)-[(3-chlorophenyl)iminelmethyl}-2-methoxy-6-nitrophenol at 297 nm.

95.212
“?54-
-0.705

341.2 464.2

Intensity

Wavelength (nm)

Fig. 10 Excitation spectra of 4-{(E)-[(2,4,5-Trichlor ophenyl)imine]methyl}-2-methoxy-6-nitr ophenol.
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131.781

66,335

Intensity

0.883
76.0 500.0 BZE.0

Wavelength (nm)
Fig: 11 Emission spectra of 4-{(E)-[(2,4,5-Trichlor ophenyl)imine]methyl}-2-methoxy-6-nitrophenol at 402
nm.
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45.457

Intensity
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Fig. 12 Excitation spectra of 4-{(E)-[(4-Chlor o-3-trifluoromethylphenyl)imine]methyl}-2-methoxy-6-

nitrophenol.
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Fig: 13 Emission spectra of 4-{(E)-[(4-Chloro-3-trifluoromethylphenyl)iminelmethyl}-2-methoxy-6-
nitrophenol at (a) 328 nm; (b) 401 nm; (c) 681 nm.

RESULTSAND DISCUSSION

Vaniline (1) is nitrated by using known literature method tdyghoxy-3-methoxy-5-nitrobenzaldehyd®). The
NMR spectra of the nitrovanillin shovésvalues at 3.96 (s, 3H) is for —OgHgroup protons and 11.22 (bs, 1H) is for
deshielded phenolic —OH proton. The signal at @871H) is for aldehydic proton which is not obsshin the final
products. The nitrovaniline is reactive towards rmeniand forming 4-{(E)-[(4-aryl)imine]methyl}-2-metixy-6-
nitrophenol(4a-g). The structures of the Schiff bases are confirlmetiMR spectra. The two signals of phenolic —
OH and —OCH protons are present in final Schiff bases NMR wgitght shielding/deshielding effect depending on
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the aniline used for the coupling. The new peak48.7 ppm is due to azomethine proton confirmftimmation of
Schiff bases.

The vanillin shows excitation at 401 nm X.28) [very weak peak] and shows emission at 483(®4.78). The
Schiff bases of vanillin with various haloanilinéscluding fluoro, chloro, bromo and iodohaloands) shows
shifting of some absorption bands (wavelengths)atos lower (in case of iodo, bromo and fluoroae#inand in
some cases towards higher wavelengths. The efffatiifting is considerable in case of para-substiturather than
meta-substitution.

Acknowledgment

The authors are grateful to the Principal, GovMatharashtra, Ismail Yusuf Arts, Science and Comme&allege,
Mumbai 60, India, for his constant encouragement gpectral analyses. We also thankful our resegrotps as
Arti Nagarsekar, Ram Jadhav, Sudhir Sawant, DyamasB8helke.

REFERENCES

[1] M. Mustapha, B. R. Thorat, Sudhir Sawant, R. Gaitr R. Yamgar). Chem. Pharm. Re2011, 3(4):5-9.

[2] Ramesh Yamgar, Prasad Kamat, Dileep Khandekar &ig&hwant,J. Chem. Pharm. Re2011, 3(1):188-
198.

[3] K. Brunner; A. van. Dijken; H. Boerner; J. J. A. Bastiaansen; N. M. M. Kiggen; B. M. W. LangeveldAm.
Chem.Soc.2004, 126, 6035.

[4] S. Lamansky; P. Djurovich; D. Murphy; F. Abdel-RagzH. E. Lee; C. Adachi; P. E. Burrows; S. R. Esty
M. E. ThompsonJ. Am. Chem. So2001, 123, 4304.

[5] C. Adachi; M. A. Baldo; S. R. Forrest; S. Lamansk; E. Thompson; R. C. Kwondippl. Phys. Lett2001,
78, 1622.

[6] T. Tsutsui; M. J. Yang; M. Yahiro; K. Nakamura; Watanabe; T. Tsuji; Y. Fukuda; T. Wakimoto;
Miyaguchi,Jpn. J. Appl. Phys. Part 2999, 38, L1502.

[7] M. A. Baldo; S. Lamansty; P. E. Burrows; M. E. Thason; S. R. Forresfppl. Phys. Lett1999, 75, 4.

[8] V. Cleave; G. Yahioglu; P. Le. Barny; R. H. FrietNl; TesslerAdv. Mater.1999, 11, 285.

[9] C. Adachi; R. Kwong; S. R. Forre€dyg. Electron.2001, 2, 37.

[10] C. Adachi; R. C. Awong; P. Dgurovich; V. Adamovjdil. A. Baldo; M. E. Thompson; S. R. Forre8ppl.
Phys. Lett2001, 79, 2082.

[11] R. J. Holmes; B. W. D’Andrade; S. R. Forrest; XenRJ. Li; M. E. Thompsom\ppl. Phys. Lett2003, 83,
3818.

[12] R. J. Holmes; S. R. Forrest; Y. J. Tung; R. C. Kg/oJ. J. Brown; S. Garon; M. E. Thompsémppl. Phys.
Lett. 2003, 82, 2422.

[13] M. E. Ford; M. A. J. Rodgersd, Phys. Chenl992, 96, 2917.

[14] C. Hosokawa; M. Eida; M. Matasuura; K. FukuokaNdkamura; T. Kusumot&ynth. Met1997, 91, 3.

[15] C. Hosokawa; H. Higashi; H. Nakamura; T. Kusumeé{opl. Phys. Lett1995, 67, 3853.

[16] H. Sprcitzer; H. Beeker; E. Breuning; E. Falcou;TKeacher; A. Buesing; A. Farham; P. Stossel; &urH J.
Steiger,Proc. SPIE-Int Soc. Pot. Eng003, 4800, 16.

[17]1M. Ikai; Tokito; Y. Sakamoto; T. Suzuki; Y. Tagappl. Phys. Lett2001, 79, 156.

[18]M. S. Veaver; J. J. Brown; R. C. Kwong; M. H. Lu; Mack; Y. J. Tung; A. B. Chwang; T. X. ZhoRroc.
SPIE-Int Soc. Pot. En@003, 5004, 113.

[19] Y. Yang; S. C. Chang, Appl. Phy&00, 77, 936.

[20] S. I. Tamura; Y. Kijima; N. Asiai; M. Ichimura; TshibashiProc. SPIE-Int Soc. Pot. En#§999, 3797, 120.
[21]V. Cleave; G. Yahioglu; P. Le; Barny; R. H. Frieidl; TesslerAdvt. Mater.1999, 11, 285.

[22]V. I. Adamovich; S. P. Cordero; P. I. Djorovich; Bamayo; M. E. Thompson; B. W. D’Andrade; S. R.rést,
Org. Electron.2003, 4, 77.

[23]L. H. Chang; R. H. Lee; C. F. Hsieh; H. C. Yeh;TCChen,J. Am. Chem. So2002, 124, 6469.

[24]Y. H. Tao; E. Balasubramaniam; A. Danel; P. Toma&ixpl. Phys. Lett2000, 77, 933.

[25] P. Furuta; J. Brooks; M. E. Thompsom; J. M. Jcket,J. Am. Chem. So2003, 125, 13 165.

[26] X. Jiang; Z. Zhang; W. Zhao; W. Zhu; B. ZhangX8, J. Phys. D: Appl. Phy2000, 33, 473.

[27] C. Wang; G. Y. Jung; Y. Hua; C. Pearson; M. R.d8ryM. C. Petty; A. S. Batsanov; A. E. Goeta; JKA.
Howard,Chem. Mater2001, 13, 1167.

[28] D. Kolosov; V. Adamovich; P. Djurovich; M. E. Thason; C. AdachiJ. Am. Chem. So2002, 124, 9945.

25



B.R. Thorat et al J. Chem. Pharm. Res., 2012, 4(1):18-26

[29] J. L. Kim; J. K. Kim; H. N. Cho; D. Y. Kim; C. YXim; S. I. Hong,Macromolecule2000, 33, 5880.
[30] H. S. Woo; R. Czerw; S. Webster; D. L. CarollBallato; A. E. Strevens; D. O'Brien; W. J. Bladippl. Phys.
1999, 86, 4067.

26



