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ABSTRACT

The present paper describes about the synthesislaadcterization of symmetrical [1, 3, 4] -oxadie bridged
naphthoxy methelene substituted metal (I1) phthalames, which are prepared by condensing tetrdbocgy metal
(I phthalocyanine with 2-naphthyloxy acetohyddszin the presence of suitable solvent and condgregjent. All
the newly synthesized complexes are dark greencliouc and are characterized by the various anaitic
techniques like Elemental analysis, Solid state\isible, IR spectroscopic technique and X- rayraiffion studies.
Thermo gravimetric studies were also carried toleate the thermal stability of the synthesized dewgs.The Q
band of the electronic spectra for the symmetncdiinctionalized phthalocyanine derivatives are -shifted
compared to those of corresponding parent phthaotye molecules due to the presence of substitiantise
positions 2, 9, 16, 23 are more effectively invdlirethe extension of the- electroncloud delocalization.

Keywords: Eelectronic spectra, Red shift, Thermal studiesdinzole-phthalocyanine

INTRODUCTION

Phthalocyanines are conjugated; aromatic and syrmaketnacro cyclic molecules with an A &lectron system
containing four isoindole groups linked by fourragen atoms. They are structurally similar to ratyroccurring
porphyrins, but have extended conjugation engeddése benzene rings, hence have improved chemicdl an
thermal stability.Phthalocyanines were discoverethe 1930 were used as blue and blue-green pigraeut dyes.
Since their discovery early in the last centurythplocyanines (Pcs) have been of great interesth&mists,
physicists and industrial scientists and have becone of the most studied of all organic functiomeaiterials. In
addition to their use as blue and green colordimégy, are a versatile class of dyes, phthalocyarfiage been widely
studied for their applications in various disciginand are of increasing interest for applicationsonlinear optics
(including optical limitation), xerography as photmductors, optical data storage as the laser ptisorlayer
within recordable compact discs [1-4], moleculbactonics, solar energy conversion, catalysis andhe active
component of gas sensors [5-6]. Apart from theingseaterials science, phthalocyanines are alsohhjgtomising

for their applications as diagnostics and therapmedicine, namely for magnetic resonance imagitgl} [7]and
photodynamic therapy (PDT)[8-9].In addition to thesur research team was synthesized and characteriz
efficiently 2, 9, 16, 23 - symmetrically oxadiazaebstituted nickel (II) phthalocyanines by usirggious aliphatic
(and aromatic) acid hydrazides under optimized ewptal conditions and reported in the well repujgurnal
[10-11]. Although there have been a number of malblbns and reviews on the chemistry and applinatiaf metal
phthalocyanines, no work has been done on the lolatremine complexes which are substituted by naptyth
methelene moiety and in particularly through oxadia ring. Keeping the above facts in mind we madeattempt

to synthesize and characterize 1, 3, 4-oxadiazalielgéd naphthoxy methelene substituted metal (II)
phthalocyanines.
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MATERIALS AND METHODS

All chemicals used were of synthetic grade. Meltpaints were recorded on open capillary tube metodl are
uncorrected. The progress of reaction and puritthefprecursor compounds was monitored by TLC ecqated
silica F-254 plates (Merck, Mumbai, India) and spatere visualized by exposure to iodine vapourstEiaic
spectra of the complexes are recorded in solié $tatusing UV-Vis spectrophotometer [OCAEN OPTIG&del:
4000-USA]. IR spectra of the complexes were reabiideKBr pellets on Nicolet MX-1FT-IR spectrometarthe
wavelength range of 4000-400¢iH NMR spectra were recorded at 300 MHz on Brukecspmeter and their
chemical shift values are expressed ppm with respect to TMS as an internal standard.

Synthesis of Tetracarboxy Metal (Il)Phthalocyanine

Nickel (II) tetra formamido phthalocyanine was paegd by the reaction of 1, 2, 4-benzene tricarboxghhydride
[Trimellitic anhydride] (50g; 1mole), nickel acetaf26g; 0.4mole), ammonium chloride (10g; 0.45n)plestalytic
amount of ammonium molybdate and excess of ure@0g)lin 100 ml of nitrobenzene in three neckedkfifas 5
hours at 18%C. A blue-green solid nickel (Il) tetra formamidditpalocyanine formed was transferred into 2M
potassium hydroxide solution and the reaction veasied out at 90°C for 10 hours until no ammonia w&olved.
The resulting solution was diluted with requiredcamt of water and was brought to pH ~ 3 with comead
hydrochloric acid and then filtered. The residueswadissolved with 0.5 M potassium hydroxide soltand
filtered. The resulting solid was washed with wateveral times and then with methanol until a swiith metallic
luster of tetra carboxylic Nickel (II) Phthalocyariwas obtained. Finally it was dried over anhydrpbhiosphorous
pentaoxide. Similar procedure was followed for fhreparation of tetra carboxy Copper (I) and Colgél
phthalocyanines.

Tetra carboxy nickel (Il) phthalocyanine—[TCPcNi]

Yield: 60 %; Anal. Calcd.For.£gH:6NgNiOg:C, 57.86; H, 2.16; N, 15.00; Ni, 7.85; O, 17.131R0: C, 57.66; H,
2.26; N, 15.05; O, 17.27. IR (KBr, cm -1): 299w’ (—OH group of —COOH), 1530¢h{Ar. C=N stretching),
sharp signal at 1704¢m(C=0) and 3335, 1771 1614, 2330, 159%craflects on the skeletal vibrations of the
phthalocyanine molecule.

Tetra carboxy copper (Il) phthalocyanine—[TCPcCu]

Yield: 62 %; Anal. Calcd.For.HNsCuQs:.C, 57.49; H, 2.14; Cu, 8.45; N, 14.90; O, 17.0@uid:C, 57.55; H,
2.21; N, 15.09; O, 16.90. IR absorption bands: 8&86(—OH group of —-COOH), 1513¢h{Ar. C=N stretching),
sharp signal at 1712¢m(C=0) and 1921, 1763, 1614, 1588teflects on the skeletal vibrations of the
phthalocyanine molecule.

Tetra carboxy cobalt (Il) phthalocyanine —[TCPcCo]

Yield: 62 %; Anal. Calcd.For.£H:eNsCoQ;:C, 57.84; H, 2.16; Co, 7.88; N, 14.99; O, 17.12#hC, 57.78; H,
2.26; Co, 7.78; N, 15.16; O, 17.02.IR absorptiondsa 2986cr (—OH group of —COOH), 1530¢h(Ar. C=N
stretching), sharp signal at 1707tC=0) and 1243, 1590, 1614, 2494, 1928weflects on the skeletal vibrations
of the phthalocyanine molecule.

Preparation of 2-Naphthoxy ethyl acetate

2-naphthol (0.1mol) was dissolved in ~250 ml of digetone and mixed with anhydrous potassiumcarbof@at
0.16mol). And it was treated with ethylchloroacetéd.1mol) and the mixture was refluxed for 5-6 fsourhe
completion of reaction was monitored by thin lagleromatographic technique. After the completiomeafction, the
reaction mixture was filtered and the filtrate waistilled under reduced pressure. The product nbthiwas
recrystallized.

Preparation of 2-naphthoxy acetohydrazide

A mixture of 2-naphthyloxy ethyl acetate(5.0 g, Drfiol) and hydrazine hydrate (1.6 g, 0.02 mol)thraaol (20 ml)

was heated under reflux for seven hours. The @aatiixture was cooled to room temperature and tiel s
separated was collected by filtration. It was washith ethanol and recrystallized in methanol. Tineduct was
obtained as light colourless shiny solid. Similangedure was adapted for the preparation of 1 -hthmapy

acetohydrazide and 6-Bromo naphthoxy acetohydra@deeral reaction route was shown in scheme — 1.

2-Naphthoxy acetohydrazide

Yield: 69 %; Anal. Calcd.For.GH1:N,O,: C, 66.65; H, 5.59; N, 12.96; O, 14.80.Found:C,564 H, 6.64; N,
12.46;0, 15.96. IR [(KBr) ma/cm™]: 3311 (NH2), 3206 (NH), 1667 (C=0), 1541 (C =€) NMR (DMSO-d6,
dppm): 6.9 — 7.6 (multiplet, 7H, due to aromatiotpns), 4.83 (singlet 2H, Gi 2.1 (doublet, NK), 8 (triplet NH).
The mass spectrum of this compound showed molemrgreak at m/z: 217.
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General procedure for the preparation of naphthoryethelenesubstituted metal (I1) phthalocyaninesaligh 1,

3, 4 - Oxadiazole Bridge

Tetracarboxy copper(ll)phthalocyanine (0.001 nawiji2-naphthyloxy acetohydrazide(0.006 mol) weneestiinto
preheated polyphosphoric acid (PPA) [~100 g] connai 10 g of FOs at 100C in a three-necked round bottom
flask containing a mechanical stirrer, condensed, a thermometer for 1 hour and then maintainetét C for
eight hours. The reaction mixture was allowed toldo room temperature and quenched in ice colcmwand
filtered. The product obtained was repeatedly éeatith 0.1N sodium hydroxide solution followed Water and
acetone to get the product. Similar procedure wagl@yed for other metal phthalocyanines to obtam desired
products and synthetic route was shown in schene -

O
8]
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Scheme-1: Synthetic route and structure of the 2 - naphthoxy acethydrazide
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Scheme-2: Synthetic route and structure of the naphthoxyheiehe substltuted

metal (II) phthalocyaninesotigh 1, 3, 4 - Oxadiazole bridge.
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2-Naphthoxy methelene substituted copper (ll) phtbeyanines through 1, 3, 40Oxadiazole Bridge [2-NCejP
(2a):Anal. Calcd.For.gH4sCuN;¢Os:C, 68.50; H, 3.28; Cu, 4.31;N, 15.22; O, 8.69.Fbu@, 67.00; H, 4.58; N,
15.42.IR [(KBr):v ma/cmi]:3083 (Ar-CH), 2936(Ar-CH), 1614 (C=N), 1495 (Cs€287(C-O-C), and other signals
at 1390, 1308, 822, 571 reflects on skeletal vibnadf phthalocyanine.

2-Naphthoxy methelene substituted cobalt (II) phtbayanines through 1, 3, 4 - Oxadiazole Bridge[2-NPc]
(2b):Anal. Calcd.For.gH4sCoN;sOg: C, 68.71; H, 3.30; Co, 4.01; N, 15.26; O, 8.7kt C, 68.30; H, 3.71; N,
15.72.IR [(KBr): v ma/cmi’]: 3076 (Ar-CH), 2846(Ar-CH), 1606 (C=N), 1525 (CkCl1282 (C-O-C), and other
signals at 1060, 816, 781 reflects on skeletalatibn of phthalocyanine.

2-Naphthoxy methelene substituted Nickel (II) phtlegyanines through 1, 3, 4 -Oxadiazole Bridge[2-Nhdi]
(2c)-Anal. Calcd. For: gH4sN1gNiOg:C, 68.72; H, 3.30; N, 15.27;Ni, 4.00; O, 8.72. ROuC, 68.27; H, 3.72; N,
15.40.IR [(KBr): v ma/cm’]: 3062 (Ar-CH), 3037(Ar-CH), 1613 (C=N), 1533 (CkxCl266 (C-O-C), and other
signals at 1406, 1166, 1201, 772 reflects on skieldtration of phthalocyanine.

1-Naphthoxy methelene substituted copper (Il) phtbeyanines through 1, 3, 40xadiazole Bridge [1-NCziP
(3a):Anal. Calcd.For.gH4sCuN;¢Os: C, 68.50; H, 3.28; Cu, 4.31; N, 15.22: O, 8B6und: C, 68.30; H, 3.48;N,
15.29.IR [(KBr):v madcmi’]: 3062(Ar-CH), 2850(Ar-CH), 1614 (C=N), 1520(C=C3268(C-O-C), and various other
signals at 1118, 1080, 776 reflects on skeletaktibn of phthalocyanine.

1-Naphthoxy methelene substituted cobalt (II) phtbayanines through 1, 3, 4 - Oxadiazole Bridge [1CNPCc]
(3b).Anal. Calcd.For.gH4sCoN;sOs:C, 68.71; H, 3.30; Co, 4.01; N, 15.26; O, 8.72ukdx C, 68.90; H, 3.19; N,
15.72.IR [(KBr): v madcmi’]: 3061 (Ar-CH), 2902(Ar-CH), 1606 (C=N), 1520 (CxT280 (C-O-C), and other
signals at 1363,1161,776 reflects on skeletaktibn of phthalocyanine.

1-Naphthoxy methelene substituted Nickel (Il) phtlegyanines through 1, 3, 4 -Oxadiazole Bridge [1-Ni¢]
(3c)-Anal. Calcd.For.gH4gN1¢NiOg:C, 68.72; H, 3.30; N, 15.27; Ni, 4.00; O, 8.72.uRd:C, 68.56; H, 3.70; N,
15.61.IR [(KBr): v ma/cm]: 3049 (Ar-CH), 3016(Ar-CH), 1613 (C=N), 1512(C=C)286(C-O-C), and other
signals at 1078, 1059, 1201,756 reflects on sKeléteation of phthalocyanine.

6-Bromo-Naphthoxy methelene substituted copper (piithalocyanines through 1, 3, 4 - Oxadiazole Brild6-
BNCuPc] (4a)Anal. Calcd.For.gH44BrsCuN;Og: C, 56.41; H, 2.48; Br, 17.87; Cu, 3.55; N,52 O, 7.16.
Found: C, 56.41; H, 2.48; N, 12.53.IR [(KB®):ma/cmi']: 3071(Ar-CH), 2936(Ar-CH), 1610(C=N), 1495(C=C),
1163(C-0O-C), and other signals at 2666, 1288, IMBreflects on skeletal vibration of phthalocyanin

6-Bromo-Naphthoxy methelene substituted cobalt (ghthalocyanines through 1, 3, 4 - Oxadiazole Brild6-
BNCoPc] (4b)Anal. Calcd.For.gH44BrsCoN;Qs:C, 56.56; H, 2.49; Br, 17.92; Co, 3.30; N, 12.5, 7.18.
Found: C, 56.59; H, 2.46; N, 12.32.IR [(KBD):madcmi*]: 3077(Ar-CH), 2910(Ar-CH), 1610(C=N), 1525 (C=C),
1286 (C-O-C), and other signals at 1466, 1333, 1808, 774 reflects on skeletal vibration of phtlcginine.

6-Bromo-Naphthoxy methelene substituted Nickel (Bhthalocyanines through 1, 3, 4 - Oxadiazole Brild6-

BNNiPc] (4c)Anal. Calcd.For.gH4BrsNgNiOg: C, 56.56; H, 2.49; Br, 17.92; N, 12.56; Ni, 3.20; 7.18.

Found:C, 56.72; H, 2.34; N, 12.42. IR [(KBD)yma/cm’]: 3037 (Ar-CH), 2989(Ar-CH), 1619 (C=N), 1533 (CkC
1291 (C-0O-C), and other signals at 1121, 869, 895, reflects on skeletal vibration of phthalocyanin

RESULTS AND DISCUSSION

IR Spectra

IR spectra of the synthesized complexes are redoimi¢he region 400-4000 chusing the KBr.IR signals for
different vibrations of the functional group canmet identified separately since most of the stiatchibrations lie
in the complicated region of the skeletal vibrasiawf the phthalocyanine molecule. The presenceunttional
groups in the periphery is confirmed by their cletedstic bands. IR spectra for the synthesized pmomds
exhibited a series of absorptions at 729-781, 832-826-958, 1038-1093, and 1145-1148"cwhich can be
attributed to the skeletal vibration of phthalociyge molecule. However the comparison of FT-IR speof
tetracarboxy metal (Il) phthalocyanines andthe suwitsd metal (II) phthalocyaninesshows some marked
differences.The characteristicabsorptions due tbargyl group (—C=0) of —COOH groups in tetracarbaxjpalt
phthalocyanine at 1704 chtetracarboxy nickel phthalocyanine at 1702 “emd tetracarboxy copper
phthalocyanine at 1693 ¢thas disappeared in the IR spectra of synthesizetblexes indicating the effective
involvement of carbonyl carbon in the starting miatgtetra carboxy metal phthalocyanine) in therfation of the
oxadiazole moiety.
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Figure — 1: Electronic spectra of the synthesizedenplexes
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Table — 1: Electronic spectral data
Complex Code Peaks
SL.No | Complex code Number P Metal R % Yield Amax
name .
(in nm)
O\
1 2a [2-NCuPc] Cu CHa- 77 466,507,617
O\
2 2b [2-NCoPc] Co CHa* 68 464,508,618
O\
3 2c [2-NNiP(] Ni CHa- 65 466,507,620
o
4 3a [1-NCuPc] Cu 70 454,499,611
R _CHj, -
5 3b [1-NCoPc] Co 67 452,495 614
o
6 3c [1-NNiPc] Ni 61 454,500,610
O\
7 4a [6-BNCuPCc] Cu CHe- 73 478,523,635
Br 5
ScH, -
8 ab [6-BNCoPc] Co 68 476,518,629
Br O\
9 4c [6-BNNiPc] Ni CHe- 70 473,515,626
Br

Electronic Spectra

Electronic absorption Spectroscopy is used as acellent tool for phthalocyanine

investigation and

characterization. Electronic spectra of the syriflees compounds are recorded in solid state andbaedi
characteristic (¢ band in the region ~ 590-620 nm and a seconyl i{énd in the region at ~ 760 to 790 nm. The
naphthoxy acet oxadiazole substituents inducechittdsd splitting of the Q-band may be attributle to au-to-
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g, and bu-to-g transitions, indicating effective electronic commiwation between the two different ring systems
with in the products (phthalocyanine core and oxaale). The shifts in the Q bands may be accoufttedhe
decrease in varioustorn* transitional energies due to extensive conjugatibthe 1&-electron system towards the
atoms of substituent groups.The spectra are shoig-L, and results obtained are summarized itetab

Table — 2: Data of X-ray diffraction studies

Arbitory units

Complex . .
Sl .No Comp%und 2 -Theta Latt|cDe SPacings relative Intensity [%0]
(A
(Code name)
25.68 3.6253 100.0
1 [2-NCuPc] 14.31 7.8114 62.5
31.25 2.3622 56.2
25.70 3.4653 100.0
2 [2-NCoPc] 12.01 7.0814 56.1
31.05 2.8622 64.2
25.23 3.1253 100.0
3 [2-NNiPc] 12.41 7.1104 57.2
33.05 2.1022 63.8
27.52 3.2401 100.0
4 [1-NCuPc] 36.31 2.4730 41.92
46.72 1.9430 17.40
27.99 3.4123 100.0
5 [1-NCoPc] 33.41 2.3214 42.32
43.12 1.2365 19.20
27.23 3.4212 100.0
6 [1-NNiPc] 32.35 2.1215 41.92
49.25 1.3653 17.40
26.20 3.4000 100.0
7 [6-BNCuPc] | 32.44 2.7259 38.2
46.72 1.5943 16.7
26.20 3.4000 100.0
8 [6-BNCoPc] | 32.44 2.7591 38.2
46.72 1.9453 14.9
27.12 3.1500 100.0
9 [6-BNNiPc] 32.44 2.9215 38.2
46.72 1.9748 13.6

Figure — 2: X-ray diffraction pattern of the synthesized complexes
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X-Ray Diffraction Studies

The powder X-ray diffraction pattern of synthesizadtal (I1) phthalocyanines are obtained using Ka-radiation
(L = 1.542 A°). X-ray diffraction studies for the cplexes are done in the rangé angles 2-70The X-ray
diffraction pattern of the complexes showed fewksem the spectrum indicating the crystalline natorf the
sample. The non-crystalline portion simply scattbesX-ray beam to give a continuous base line. Zhangles are
obtained from the patterns of the samples, inteagnl spacing (d) are calculated using the well-kn@xagg’s
equation. Crystallinity of the samples were caltadaby using Scherer’s formula D(hkl)xKHpco9, where D is the
average crystal size, is the wavelength of the X- ray irradiatiorf} is related to the full width half maxima
(FWHM) of diffraction peak corrected for the ingtmantal line broadening using silicon as a standand, 0 is
angle of diffraction. It was found that the syntlaed substituted metal (Il) phthalocyanines throtlgh oxadiazole
bridge and its derivatives are relatively poor taifne than the correspondingtetra carboxy metd) (
phthalocyanine.The overlayed patterns are showimeifigure -2.The data are summarized in the table

Thermal Analysis

Thermal analysis of the synthesizing complexeseaased out in SHIMADZU TA- 60WS thertanalyzer
in air at a heating rate of 5°C min-1, TG analyitmarve obtained for title complexes showed thatdecomposition
of tetra carboxy metal (II) phthalocyanine occur$wo steps. The first step of degradation {ocdnrs temperature
range 356— 408°C for [TCPcCu], 360-423 °C for [TCBL 353-403 °C for [TCPcNi]} was attributed due ttee
loss of peripheral carboxylic group and the secsteg of decomposition {occurs in the temperaturgeaof 425 —
476 °C for [TCPcCu], 437-483 °C for [TCPcCo], 41684°C for [TCPcNi]}was assigned due to gradual degion
of the parent phthalocyanine moiety. Whereas tleedomplexes undergone decomposition in threesstépst step
decomposition in the range {298 — 413 °C for coppéthalocyanine derivatives, 298.5-424 °C for cbbal
phthalocyanine derivatives, 301.5-409 °C nickelhphicyanine derivatives} was due to the loss ofhilagxy

methelene moiety\6-bromo naphthoxy methelene md&@etond step was because of the loss of oxadiazole

group{442 — 465 °C for copper phthalocyanine ddives, 439-476 °C for cobalt phthalocyanine derixed, 441-
460 °C nickel phthalocyanine derivatives}and thigdtlstep{502 — 532 °C for copper phthalocyanineidgives,
506-534 °C for cobalt phthalocyanine derivative®].5-532 °C nickel phthalocyanine derivatives}wasigned for
the gradual destruction of the parent phthalocyamimiety.DTA results revealed that all degradatiteps are
exothermic in nature. Kinetic and thermodynamicapzeters of the complexes have been evaluated bigds
method [12-13]. Plots of In (In Ily) versus 1/T (gvke Y is the fraction of the complex undecomposedje
developed and from that the energy of activatioa)did frequency factor (InA) were evaluated. Hpth@AH),

Entropy AS) and free
decomposition pattern is shown in figure-3. Theadate summarized in the table-3.

Figure — 3: TGA plots of synthesized complexes
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Table — 3: Kinetic and thermodynamic parameters

Complex Decomposition Ea In A AH AS AG
compound | Temperature Range {C) — Mid temperature. | (kJ/ mol ) (s-1) | (k3 /mol) | (kd/ mol) | (kJ/mol)
(404-423)-413.5 34.4520 | 6.5002 | 28.7217 | -136.90 100.31
[2-NCuPc] (461-469)-465.0 38.7429 | 7.3098| 32.2989 | -153.96 112.80
(500-513)-506.5 42.2006 | 7.9621| 35.1814 | -167.70 122.87
(416-432)-424.0 35.3269 | 6.6652| 29.4510 | -140.38 102.86
[2-NCoPc] (469-483)-476.0 39.6555 | 7.4827| 33.0629 | -157.60 115.47
(512-525)-518.5 43.1962 | 8.1429| 36.0150 | -171.67 125.78
(397-421)-409.0 34.0737 | 6.4294| 28.4091 | -135.41 99.22
[2-NNiPc] (450-470)-460.0 38.3226 | 7.2312| 31.9516 | -152.30 111.59
(493-510)-501.5 41.7383 | 7.8835| 34.8341 | -166.04 121.66
(403-416)-409.5 33.8083 | 6.3800| 28.1858 | -134.35 98.44
[1-NCuPc] (456-467)-461.5 38.0601 | 7.1901| 31.7650 | -151.41 111.08
(495-510)-502.5 41.4864 | 7.8289| 34.5870 | -164.87 120.95
(407-423)-415.0 34.2624 | 6.4657| 28.5644 | -136.16 99.89
[1-NCoPc] (462-470)-466.0 38.4729 | 7.2602| 32.0747 | -152.89 112.16
(500-512)-506.0 41.7753 | 7.8834| 34.8279 | -166.01 121.79
(403-419)-411.0 33.9321 | 6.4033| 28.2891 | -134.84 98.92
[1-NNiPc] (458-469)-463.5 38.2665 | 7.2213| 31.9027 | -152.07 111.56
(497-515)-506.0 41.7753 | 7.8834 | 34.8279 | -166.01 121.79
(284-312)-298.0 25.1780 | 4.7501| 20.9941 | -100.06 73.33
[6-BNCuPc] (433-452)-442.5 37.3868 | 7.0534| 31.1741 | -148.59 108.89
(482-582)-532.0 44,9486 | 8.4800| 37.4794 | -178.64 | 130.92
(285-312)-298.5 25.2202 | 4.7580| 21.0293 | -100.23 73.46
[6-BNCoPc] (427-451)-439.0 37.0911 | 6.9976| 30.9275 | -147.41 108.03
(486-583)-534.5 45.1937 | 8.5199| 37.6203 | -179.48 131.54
(288-315)-301.5 25.4737 | 4.8059| 21.2406 | -101.24 74.19
[6-BNNiPc] (431-451)-441.0 37.2600 | 7.0295| 31.0684 | -148.08 108.53
(480-585)-532.5 44.9909 | 8.4880| 37.5146 | -178.81 131.04

CONCLUSION

We reported new derivatives of metal (II) phthakeiyes bearing naphthoxy methelene oxadiazole ynaiethe
periphery. Synthetic method was economical;the yetsdobtained are in good yield and dark greerutbgieen in
colour. As the substitution of naphthoxy methelemadiazole moiety to phthalocyanine core enhanbes t
conjugation (showed red shift), the reported déinres are expected to show higher conductivity (ranivity
study is in progress) so that compounds may be mseéul material in charge carrier\storage devibesice the
titte compounds may acquires a great deal of isténematerial science.
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