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ABSTRACT

The trans- (dinitrobenzo)-18-crown-6 to trans —dmijnobenzo)-18 crown —6 was reduced to
trans-di- (aminobenzo)-18 crown —6 and subsequathdensed with the 1,4-napthaquinone to
give the target molecule (4b) (Scheme 1). The sgmbd compounds have showed the
chromogenic ionophoric properties examined by Usible absorption of the host in DMF. The
DMF solvent was found to be an efficient and seledor chromogenic responses for different
alkali and transition metals like Ca, Sr, Ba, Nida@u. among these Ni (II) and Cu (Il) showed
excellent results. In addition to this, we haveamtgd the X-ray diffraction study of Cu (Il)
complexes.

Key Words: Reduction trans-di (nitrobenzo) 18-crown-6, Schofise naphthaquinone, UV-
Visible spectrophotometric study and X-Ray Diffiaatstudy of Cu (lI) complexes.

INTRODUCTION

The rapid expansion in supramolecular chemistryr dkie past 15 years has resulted in an
enormous diversity of chemical systems, both desigand accidentally stumbled upon which
they may lay some claims either in concept, orimature being supramolecular entity. Much
of supramolecular chemistry has sprung from devetyg in macrocyclic chemistry in the mid
to late 1960’s particularly the development of noagclic ligands for metal cations. C. J.
Pederson in 1967 accidentally discovered crown refti¢ Macromolecules find their
applications due to their unique chemical and lgjiglal properties [2].

Macrocyclic compounds are commonly used as theeptrassfer catalyst, in biometic studies
and as specific and selective complexing agentsnitals. Recently, crown ether with ethereal
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or anionic groups on the periphery of the macraeytiave been developed, in order to increase
metal selectivity and the complex stability in amighl separations as well as in biological
membranes [3-8]. Several workers have reported fieddicrown ethers with chromogenic
groups [9-12] The crown ether ring or the chromojhside arm can modify the properties of
these compounds with different sensitivities aneédwities for metal ions such as the crown
ether dyes possessing a potential anionic sitehathto the chromophore [13]. B.R. Pandya,
Y.K. Agrawal have reported the crown ethers azaesdgapable of fixing on the cotton fibers
[14] macromolecules are used as PTC and reagangti@ction due to their high complexation
ability and as dye intermediates and optical beghts 15]. There has been much interest for
the development of efficient and selective chronrmbgand fluorogenic ionophore systems [16].
These compounds possess applications in cationgmémm processes redox properties of
transition metal complexes bound to the Schiff bd$3. Several workers have reported the
optical and spectral properties of the crownednadsi and Bacteriorhodopsin analogs for
different metal ions [19]. However, the ionophopooperties of naphhaquinone containing
Schiff bases of dibenzo 18- crown- 6 have not reported (Scheme-lII).

MATERIALSAND METHODS

General: Melting points were taken in open capillary and areorrected. IR spectra were
recorded on a Perkin ElImer FTIR- spectrometer ukiBgpellets.*H and**C-NMR (400 MHz)
spectra were recorded on a Bruker spectrometeD@IZDMSO as solvent using TMS as an
internal standard. The UV-Vis spectra were measusaty Elico UV-Visible spectrophotometer
and X-ray diffraction measurement. XR has been goeréd on a Phillips Analytical
spectrophotometer.

Synthesis of di -(nitrobenzo)-18-crown-6 (2a and 2b):

Dibenzo-18-crown-6 (0.519 g 1.44 mmol) dissolvedCiHCkL (10.4 mL) to which acetic acid
(7.8 mL) was added over the period of 10 min, #ection mixture stirred at room temperature
for 5 min. Then a solution of HN§X0.360 mL) in acetic acid (10.4 mL) was added uigto
dropping funnel over 15-20 min. The solution waslker stirred at room temperature for 1 h and
refluxed for 3 h and the precipitate obtained (prashantly thetransisomer) was filtered (0.285
g, 0.633 mmol, 44%, mp 237-242C, |it.8 247-252(1C) where a<is isomer precipitated out
after 48 hrs from the mother liquor (0.2566 g, @.56mol, 40%, mp 203-205C, lit.8 206-232
[1C). Each compound was isolated as a pale yellowd gath total yield of 84%. Here, we used
the “trans” isomer for the further study.

Synthesis of trans-Di (aminobenzo)-18-crown-6, (3b):

The mixture of trangh (nitrobenzo)-18-crown-62b, 0.450gm (0.001mmal &mC}.2H,0 0.112
gm (0.005mmol) in 10 ml of absolute ethanol wastéet@at 80C and after the completion the
reaction the mixture is allowed to cooled and pdurgo ice water mixture. The pH of solution
was made alkaline by 5% sodium bicarbonate befa@exktraction with the help of ethyl acetate.
The organic phase is thoroughly washed with biane, dried over sodium sulphate to get brown
colored compound 3b 0.300 Wyl.p. 178-182C, lit. 180-184°C).

IR (KBr) (cm-Y): 3414.30, 3079.71, 2924.28, 2854.10, 1592.2, ¥8151454.49, 1344.87,
1274.49, 1232.99, 1134.17, 994.82.
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'H NMR (300MHz, DMSO-0s): § 2.67:2.75 (m, 8H), 2.83-2.91 (m, 8H), 3.84 (bs, 2HLHbs,
2H) 6.05 (dd, 2H, 8.4, 2.4 Hz), 6.23 (d, 2H, 2.3 Hz), 6.62 (d, (2H) ppm.
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Synthesis of trans- di- (naphthaquinone) benzo)-18-crown-6 (4b):

TransDi (aminobenzo)-18-crown 6 (0.392 gm, 1mmol) in (@ methanol and 1,4-
naphthaquinone (0.300 g, 2 mmol) to which 2,3 dropglacial acetic acid were added and
reaction mixture refluxed further for 2-3 h in wateath. After the completion of reaction pour
the reaction mixture on the crushed ice and thevahl adjusted between to 10-11 and extracted
with ether. Then ether extract is dried over théiwo sulphate when Compd. 4b isolated as a
crystalline solid (0.200 g) M.p. above 3%D.

'H NMR (300MHz, DMSO#): 5,1.68-2.18 (m, 8H), 2.49-2.95 (m, 8H), 5.44 (dd, 2H5.39-
6.43 (d, 3H), 6.57-6.71 (dd, 3H), 6.73-6.98(dd, 2H), 7.006-1(@@, 8H) ppm.

IR (KBr) (cm-): 2924, 2853, 1665, 1591, 1557, 1515, 1336, 130GBT72.
SCNMR(300MHz,DMSO0)35, 169,163,153,149,146.,139,139,135,131,127,
125,125,124,114,109,86,74,60,59,47,40,20,19,14,14.

Optical Spectral Properties:

UV measurements. Stock solutions of 4b (1 xT0M, in DMF) and metal ions such as Cu (l1),
Ni (1), Ba (1), Ca (Il) (1 x10° M) in methanol were prepared to get . 10¢ M and 1x 10' M
solutions. Aliquot of metal solution was added twe tionophore solution and the final
concentrations and compositions of the solutionewasjusted to the desired value by adding
extra DMF. Out four metal ions only Cu (Il), Ni (lbave the satisfactory results as shown in
UV-Visible spectral absorption band at 287 nm cbtenastics absorption band of DMF solvent.
Addition of 100-mmole equivalent of metal ions lika (1), Ba (lI), Sr (1), Cu (Il) and Ni (lI)

in ionophore resulted in the formation of metal ptem. In case of C& and Ni? ions colour
change observed from colorless to blue and grespeotively (Fig-1). The shift of the
absorption band from 287 nm to 400 nm and 413 nmCig? and Ni? respectively which
indicate that there is good complexation ability n&phthaquinone derivative of dibenzo 18
crown 6 and Cif and Ni?from that we concluded that Naphthaquinone derreatf dibenzo 18
crown 6 used as analytical probe for estimation@i*? and Ni?.
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X-Ray Diffraction study:

Preparation of Cu (I1) complex of napthaquinone containing dibenzo -18-crown -6:

A solution of 0.960 g. (2 mmol) of naphthaquinorigethizo 18 -crown 6 in ethanol (10 ml) was
added in 0.344 g. (2 mmol) of Cu (NQ containing catalytic amount of sodium acetated.3
and stirred when the colour of solution changemfoolorless to greenish blue. After completion
of reaction the solid formed was filtered papeeldi 80%, m.p: above 300.

'H NMR (300MHz, DMSO¢k): 8, 1.8-2.28 (m, 8H), 2.47-2.87(m, 8H), 5.34 (dd, 2M,6.39-
6.53 (d, 3HJ), 6.57-6.61 (dd, 3H), 6.83-6.95(dd, 2H), 7.16-7dd1 8H)ppm.

IR (KBr) (cm-): 2914, 2863, 1655, 1581, 1547, 1515.78, 1336012043,772.
¥CNMR(300MHz,DMS0):5167,162,154,148,146,137,139,138,137,126
126,126,124,118,110,86,77,65,58,47,45,25,18,14,14

X-ray diffraction study of Cu (I1) complex of napthaquinone containing dibenzo 18-crown-

6:

X-ray scattering measurement was performed on Big3hAnalytical XRD spectrophotometer.
The diffractometer used for the same compound Wéseaype PW 3710 based. The anode tube
used for the same compound was of Copper. X- fi@radiion pattern observed gave very sharp
peaks indicating crystalline nature of the complex.

X-ray diffraction spectrum:
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RESULTSAND DISCUSSION

Due to the commendable applications of the crowmerst in the field of supramolecular
chemistry, we have reported the synthesis of sore& mmacromolecules containing
naphthaquinone nucleus. The dinitro-trans -isonfedibenzo 18-crown-6 was subsequently
reduced by stannous chloride method to gives tamidio derivatives of the dibenzo 18-crown-6
[21]. This reduced compound further condensed with 1,4-napthaquinone in ethanol using
glacial acetic acid as a protocol. The structufesynthesized compound were established on the
basis of IR, PMR antfC NMR spectral data.

CONCLUSION

In conclusion, the naphthaquinone derivative obedizo-18-crown-6 shows a selective
molecular recognition behavior toward copper (IhdaNickel (ll) ions. The prepared

naphthaquinone derivative of dibenzo 18- crown-& d¢@ used as a new and selective
chromogenic probe for the sensing the Copper (id) Idickel (I1) ion in chemical system.

Acknowledgement

Authors thank Department of Science and Technoldpwy Delhi (DST) for financial support
and award of the fellowship to Mr. K.N.Alasundkardalnstitute of Science, Mumbai, Punjab
University Chandigarh fofH NMR and®® C NMR spectral analysisThe author also thanks
Indian Institute of Science, Bangldie *H NMR and*C NMR spectral analysis.

REFERENCES

[1] C.J.Pedersond. Am. Chem. So@9, 1967, 7017

[2] K. Raman, S. Parmar and S. SalzmrPharm., Sc1121989, 999

[3] Takagi M, Ueno K. In: Vogtle F, Weber E, editor@pics in current chemistry, host guest
complex chemistry llISpringer, Berlin1984 p. 39

[4] Katayama Y, Nita K, Ueda M, Nakamura H, TakagiAnal Chim Acta; 1731985, 193

[5] Kaifer A, Gustowski DA, Echegoyen L, Gotto VJ, SithiRA, Cleary TP, et al Am Chem
Socl107,1958, 1947

[6] Kimura K, Tanaka M, Kitazawa S, ShonoQhem Lett8, 1985, 1239

[7] Nakashima K, Yamawaki Y, Nakatsuji S, Akiyama SnEda T, Misumi SChem Lett:1415
[8] Bubnis BP, Pacey GHetrahedronLett25,1984, 1107

[9] Dix JP, Vogtle FChem Ber;113(2),1980, 457

[10] Takagi M, Nakamura H, Ueno Knal Lett;10,1977, 1115

[11] Pacey GE, Bubnins BPAnallLett; 13,1980, 1085

[12] Forrest H, Pacey GHalanta; 36,1989, 335

[13] Katayama Y, Fukuda R, Iwasaki T, Nita K, TakagiAhal Chim Acta204,1988, 113

[14] B.R. Pandya, Y.K. Agrawatlyes and pigmer{62),2002, PP.161

[15] Ciba Ltd., Swiss-Pat, 383958hem. Abstr.62,1965, 14867,

[16] Hayashita, T.; Takagi, M. I€@omprehensive Supramolecular Chemis@pkel, G. W., Ed.;
Pergamon: Oxfordyol. 1,1996, pp 635

123
Pelagia Research Library



K. N. Alasundkar et al Der Chemica Sinica, 2011, 2 (2):118-124

[17] Chemosensors of lon and Molecule Recognition; Degve J. P.; Czarnik, A. W., Eds,;
Kluwer: Dordrecht, 1997. (b) Fluorescen tChemosendor lon and Molecule Recognition;
Czarnik, A. W.EdAmerican Chemical SocietyWashington, DC1993

[18] Carla sousa, cristina freire and Baltzar de caswtecules 003, 894

[19] O.V.Demina; S.D.Varfolomeev et.aimol.cryst.lig.cryst, vol.431, 2005pp.209/[509]-
214/[514]

[20] Matrtin j. Deetz, Maoyu Shang, and Bradley D.sniitihm.chem.So&22 2000.6201

[21] F.D.Bellamy, K.OUTetrahedron Lettersvol.25,1984, No.8, PP 839.

124
Pelagia Research Library



