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ABSTRACT

A /AZ-diketone viz 1-phenylbutane-1,3-dione was condensed with anthranilic acid to produce 1-benzoyl-2-(2’-
carboxylphenylimminopropane) which is a potential ligand with multidonar sites, it has been used for
complexation with Co(ll), Ni(ll) and Zn(ll) metal ions using pyridine and .5-picoline as secondary ligands. The
low values of their molar conductivityclearly shows their non-electrolytic nature. The FTIR spectra of complexes
were compared to that of free ligand which confirms the co-ordination through azomethine nitrogen and
deprotonated oxygen. The electronic spectra of Co(ll) complexes display three bands with v2/v1 ratio 2.13 to
2.34. The Racah parameter B is found to have decreased from 971 cm™ in free Co(ll) ion to 780-748 cm* in
complexes. These crystal field parameters undoubtedly indicates the octahedral geometry of Co(ll) complexes.
The appearance of four bands in the electronic spectra of Ni(ll) complexes and positive values of Dt are the
signature of tetragonally distorted octahedral symmetry of Ni(ll) complexes. The less value of Dg(z) than Dg(xy)

in all the Ni(ll) complexes confirms the tetragonally elongated octahedral symmetry of Ni(ll) complexes. Zn(ll)
complexes are diamagnetic and being a d'°-system its complexes don’t display any significant band in their

electronic spectra

KEYWORDS: Anthranilic acid, distorted octahedral, S-diketone.

INTRODUCTION

The transition and non transition metal complexes with
Schiff bases have been most extensively studied co-
ordination compounds. Some co-workers."™?! have
brought hydrazone too under the banner of Schiff
bases. Recently considerable attention has been
focused on the co-ordination chemistry of Schiff base
because of their ease of preparation, structural
varieties and varies denticities.*® The co-ordination
compound of Schiff base ligands shows a vast range of
application such as catalyst, magnetic materials, porous
materials, luminous materials, electronic and
optoelectronic devices etc.”**! Keeping all these fact
in mind the present work has been selected for spectral
studies of transition metal complexes of Schiff base
derived from /A-diketone and anthranilic acid.

EXPERIMENTAL

The Schiff base 1-benzoyl-2-(2'-carboxylphenyl)
imminopropane  (BIPH) was prepared by the
condensation ~ of  1-phenylbutane-1,3-dione  and
anthranilic acid, these chemicals are Anal-R-grade and
used as received. These both chemicals taken in
equimolar ratio in ethanolic solution by refluxing in the
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presence of few drops of conc. H2SO4 for 3.5 hrs. On
Cooling the solution, a dull yellow colour solid appeared
which was filtered on suction pump. The solid was
recrystallized in acetone whereby a bright yellow
crystalline solid of 1- benzoyl-2-(2'-carboxylphenyl)
imminopropane was obtained (Scheme-I) its M. P. was
measured to be 234°C and yield was found about 67%.
The obtained Schiff base was used for complexation with
Co(Il), Ni(l1) and Zn(11).

| I
CH-C-CH,-C—CH, + HN e @
|-phenylbutane-1,3-dione  COOH /C:0
Anthranilic acid C\H;
C=N
/
CH; - cooH
1-benzoyl-2-(2'-carboxylphenyl)-
imminopropane henceforth

abbreviated as BIPH
(Scheme-I)

The analysis of elements of the ligand and its metal
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complexes were determined by Perkin- Elmer 2400 CHN
elemental analyser. Perkin-Elmer FTIR spectrometer is
used for the recording of IR spectra of ligand and
metal using KBr disc between 4000-400 cm™. The
molar conductivity of complexes in 10 M solution in
DMF solution was determine using Toshniwal CL01-06
conductivity bridge. The magnetic susceptibility of
complexes was determineg by Gouy balance method
using mercuric tetrathiocyanatocobaltate(l1) as calibrant,
which is converted into magnetic moment using the
expression.
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RESULT AND DISCUSSION

The elemental analysis colour, yield, M. P. of the ligand
and complexes is shown in table-1. On the basis of
percentage composition and molar conductivity the
complexes have been formulated as [ML2X2] where M
= Co(Il), Ni(ll) and Zn(Il), where L = 1-benzoyl-2-(2'-
carboxylphenyl)imminopropane (BIPH) and X =
Pyridine and ct-picoline.

The molar conductivity value of complexes lies between
8.4 to 9.6 > 1em?mol ™ whichindicates their non-

_ electrolytic nature.['>*¢!
M= 2.828(xa.T) 2 B.M. THe electronic spectra of the

metal complexes have been recorded on Shimadzu UV-
visible spectrophotometer (UV-160).

Table 1- Analytical data and molar conductivity of ligand (BIPH) and complexes given in table -1.

Compounds Color Yield Melting Metal C H N A
% Point (Ohm'cm*mol ™)
Ligand (BIPH) Yellow 67 234°C — 72.83 5.16 4.72 —
[C17H150:3N] (72.60) (5.33) (4.98)
[Co(BIP)2(Py)a] Light 65 289°C 7.24 78.41 4.53 7.00 8.6
Pink (7.60) (67.95) (4.90) (7.20)
[Co(BIP)(c-pico)a] pink 64 201°C 7.14 68.86 5.00 6.81 9.3
(7.32) (68.60) (5.21) (6.95)
[Ni(BIP)2Py):] Gree- 61 294°C 7.21 68.33 4.58 7.10 9.5
nish (7.47) (68.04) (4.89) (7.2D)
[Ni(BIP)afc-pico)a] green 60 297°C 7.00 68.82 5.11 6.78 9.6
(7.21) (68.65) (5.22 (6.96)
[Zn(BIP)2(Py)2] Brown 77 270.5°C  8.16 67.72 4.46 7.00 9.4
(8.30) (67.43) (485 (7.15)
[Zn(BIP):(o-pico)a] Brown 77 274°C 7.89 68.32 4,91 6.69 8.7
(8.01) (68.06) (5.17y  (6.90)

FOURIER TRANSFORM INFRARED (FTIR) SPECTROSCOPY

M Ne—o 7 N\
. CH H

c/u o Tautomerisation N

L —~ C=N

Pam @, Cﬁ‘ COOH
¢, d

¢ooH

KETO FORM ENOLIC FORM

(Scheme-II)
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The FTIR spectra of ligand and its metal complexes are
very cumbersome as shown in fig.1-3and hence only
important band have been discussed. The broad band
appearing at 3350 cmis assigned to H-bonded OH™"2!
which shows the existance of ligand in enolic form
shown in (Scheme-Il), which is further confirmed by
the absence of band near 1760 cm ™ due to V{(C=0)
and appearance at a band at 1040 cm ™ due to vi(C-0)
and another at 1655 cm™ due t0.2?1 A pand at 3350
cm* get disappeared in all the complexes which shows
that — OH group has undergone deprotonation and co-
ordination has occurred through the deprotonated
oxygen. The medium band appearing at 1720 cm™ is
assigned for anthranilic acid,’”®?% this band remain
intact, so it doesn't participate in co-ordination. A strong
band at 1640 cm™ in the spectra of free ligand is fairly
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assigned to V(C=N), azomethine group stretching

vibration.®** n the spectra of all metal complexes
this band get shifted 1615- 1605 cm™ which shows
azomethine nitrogen is involved in co-ordination to
metal ion.23¥ The co-ordination throughdeprotonated
oxygen and azomethine nitrogen is further confirmed
by the appearance of two new bands in far infrared
spectra region of IR spectra of complexes. The new band
at 515-510 cm ' is assigned V(M-O) while other at
450-445 cm is assigned to Vi(M-N) vibration,®*%

The new band appearing at 750 cm™ and 800 cm™
suggest the presence of co-ordinated pyridine and Ct-
picoline respectively®*® in the co-ordination sphere of
these complexes.
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Magnetic Moment and Electronic Spectra of may be due to ground state cubic field term. “T1g which
Complexes contributes significantly to the magnetic moment of
Co(I1) Complexes octahedral Co(ll) complexes. The electronic spectra of
Magnetic moment value are 5.1-5.2 BM, showing spin  Co(ll) complexes display three bands, which may be
free octahedral complexes having three unpaired  assigned the following spin allowed transition, shown in
electron, however the value is greater than that 3.872 table-2.

BM, (corresponding to three unpaired electrons) which

Table -2
Complexes vi(em™) vo(em™) va(em™)
[CoL,(Py),] 8270 17620 18607
[CoLy(a-pico),] 8265 17640 18870
assignment 4T 4 4 4 4 4
19(F)> 'T2g | T1g(F)> A2g | T19(F)~> T19(P)

The different crystal field parameters derived from these spectral bands are given in table-3.

Table -3
Complexes vo v3 v3 10[3g Vo —v1 B_1 B3s
_ . vy | m )| = 10Dg | (cm™™)
V1 V1 (cm_l)
[CoL,(Py).] 213 | 225 | 1.05 9446.2 9350 755.70 | 0.7782
[CoL,(a-pico),] 2134 | 2.283 | 1.069 9365 9375 780 0.803

The values are in good agreement for the values reported for octahedral complexes of Co(l1). %!

Ni(l1) Complexes electron of d®-system which is due to spin orbit coupling
Magnetic moment values are 3.0-3.1 BM, which is effect.? The electronic spectra of Ni(ll) display four
slightly higher value corresponds to two unpaired  bands as given below in table—4.1%44!

Table -4
Complexes viem™) vo(cm™) va(cm™) vaem™)
[NiL,(Py),] 9750 11760 15740 17390
[NiL,(o-pico),] 9720 11725 15745 17385
" 3 3
assignment 3Blg93Eg(a) B:g>°B.g 381993Azg(a) 381993Eg(b)

The various crystal field parameters have been derived from these spectral bands which have presented in table — 5.

Table —5
Complexes Dq(xy) | Dd(z) D, D;
[NiL,(Py),] 1176 774 322.85 | 229.71
[NiL,(a-pico),] 11725 | 7715 | 321.07 | 229.14

These values are indicative of distorted octahedral symmetry D, for Ni(I11) complexes.!54¢!

Zn (1) Complexes
These complexes are diamagnetic which is in consistent Tentative structure of the complexes may be given as —

with their d*° configuration, so they don’t display any d-d — x ]
transition band in their electronic spectra. However, on
the basis of percentage composition and the mode of co- @\ COOH
ordination of the ligand they have been assigned C—O N—c—CH3
octahedral geometry. 1% AN Sen
p
II3C‘/\C=N/ \O—C‘ 4
I 1(')('3!("\@:| @
X
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Where, M = Zn(ll) or Cd(ll), X = pyridine and [I-
picoline.
REFERENCES

1.

2.

3.

10.

11.

12.

13.

14,
15.
16.

17.

18.
19.

20.

21.

22.
23.

24.
25.

www.ejbps.com

M.M. Osman and M.Amer: Egypt J. Chem, 1983;
26(2): 99-105.

Purushottam B. Chakrawarti and Pramila Khanna: J.
Indian chem. Soc., 1984; 61: 112-114.

H. Schiff. Annin Phys, 1869; 150: 193.

P. A. Vigato, S. Tamburini and L. W. Eltolo, Co-
ord. Chem. Rev., 2007; 251: 1311.

N. E. Borisova, M. D. Reshetova and Y. A.
Ustynyuk, Chem. Rev., 2007; 46, 107.

K. C. Gupta, A. K. Sutar, Co-ord. Chem. Rev.,
2008; 252: 1420.

V. Balzani, A. Credi and M Venturi —Molecular
devices Machines: A Journey into nano worldl,
wiley. Veh Weinheim, 2003.

C. N. Che, S. C. Chan, F. H. Xiang, M. C. W. Chan,
Y. Liuand Y wang, Chem. Commun., 2004; 1484.
H. C. Lin, C. C. Huang, C. G. Shi, Y. H. Liao, C. C.
Chen, Y. C. Lin and Y. H. Liu, Dalton-trans., 2007,
781.

G. Yuan, C. Zhu, W. Xuan and Y. Cui, Eur. J.
Chem., 2009; 1564: 28.

T. M. Ross, S. M. Neville, D. S. ines, D. R. Turner,
B. Moubaraki and K. S. Murray, Dalton-trans, 2010;
39149.

D. Pasatoiu, J. P. Sutter, A. M. Madalan, F. J. C.
Fellah, C. Duhayon and N. Andruh, Inorg. Chem.,
2011; 50: 5890.

E. M. Chygorin, O. V. Nesterova, J. A. rusanova, V.
M. Kokozay, V. V. Bom, R. Boca, A. Ozarow,
Inorg. Chem., 2012; 51: 386.

M. Sutradhar, L. M. Carrella, E. Rentschler,
Polyhedron, 2012; 38: 297.

I. Ramaswami and S. Ramaswami, J. Ind. Chem.
Soc., 2014; 91: 1877.

B. B. Mahapatra, A. K. Sarangi, R. R. Mishra, J.
Ind. Chem. Soc., 2016; 93: 9.

K. Nakanshi —Infrared absorption Spectroscopyl
Holden-Day. Inc. San. Francisco and Nakado
company Limited, Tokyo, 2nd printing, 1964; 30.
M. Oki and H. lwamura, Bull. Chem. Soc. Japan,
1961; 34: 1395.

K. K. Gangu, A. Vankayala, A. S. Dadhich and M.
S. Babu, J. Ind. Chem. Soc., 2016; 93: 169.

Navneet Sinha, S. Kumar, D. Kumar, C. M.
Chandra, S. Kumar and S. Sharma, Asian J. Chem.,
2018; 30: 2426.

Nityanand Dutta, G. C. Giri, A. Majumdar, S.
Haldar and M. Bera, J. Ind. Chem. Soc., 2019; 96:
1029-1036.

S. K. Gharad and B. N. Barad, J. Ind. Chem. Soc.,
2016; 93: 223.

R. S. Bhaskar, M. G. Salunkhe, A. R. Yaul and A. S.
Aswar, J. Ind. Chem. Chem. Soc., 2016; 93: 419.

P. Majumdar, J. Ind. Chem. Soc., 2016; 93: 19.
Sahdeo Kumar, P. K. Pandey, Navneet Sinha, S.
Chaudhari and S. Sharma. J. Phys. Sc., 2018; 29(3):
4-5,

| Vol 9, Issue 1, 2022.

26
27

28

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

1SO 9001:2015 Certified Journal

European Journal of Biomedical and Pharmaceutical Sciences

. A. Akbari, J. Ind. Chem. Soc., 2019; 96: 657.

. R. Behal, S. Sharma, T. Bansal J. Gaba and S. Kaur,
J. Ind. Chem. Soc., 2019; 96: 352.

. W. Kaim, Co-ord. Chem. Rev., 2011; 255: 2503.

D. T. Schuhle, J. A. Peters and J. Schatz, Coord.

Chem. Rev., 2011; 255: 2727.

A. K. Singh, S. P. Sinha, V. Kumar, S. S. Rai and S.

Sharma, Asian. J. Chem., 2011; 23: 43, 47.

N. Bandhyopadhyay, L. Lu, M. Zhu, R.

Bhattacharya and J. P. Naskar, J. Ind. Chem. Soc.,

2015; 92: 15.

K. Binnemans, Y. Galymethdinov, R. Can-Deun, D.

Bruce, S. Collinon and A. Polishehuk, J. Am. Chem.

Soc., 2000; 122: 4335.

U. Panda, D. Mallik, C. Sinha, J. Ind. Chem. Soc.,

2016; 93: 705.

R. Ranjan, R. Rani, S. S. Singh, A. Singh and S.

Sharma, Asian J. Chem, 2010; 22: 7580.

M. Bala, and L. K. Mishra, J. Ind. Chem. Soc., 2014;

91: 143.

S. P. Kumar, S. Munusamu, S. Muthamizh, T.

Dhansekaran, A. Padmanban, V. Narayanan, J. Ind.

Chem. Soc., 2019; 96: 140.

J. A. Creighton, M. G. Albrecht, R. E. Hester, J. A.

D. Metthew, Chem. Phys. Lett., 1978; 55: 55.

A Joseph, B. Joseph and B. Narayana, J. Ind. Chem.

Soc., 2008; 85: 479.

I. P. Khullar and U. Agarwal, Can. J. Chem., 1975;

53: 1165.

D. Kumar, J. Kumar, S. Chadha, S. Shymal, J. Ind.

Chem. Soc., 2014; 91: 185.

D. Kumar and Neelam, J. Ind. Chem. Soc., 2015; 92:

319.

A. Rastogi, A. K. Anurag Pandey and R. Nayn, J.

Ind. Chem. Soc., 2010; 87: 1053.

R. L. Carlin and E. Weissberger, Inorg. Chem.,

1964; 3: 611.

A. B. P. Lever and I. M. Walker and P. J. Mc.

Carthy, Spectrosc. lett., 1979; 12: 739.

R. Ranjan, S. Suraiya, V. Kumar and S. Sharma,

Proceedings of DAE. BRNS, International

Symposium on material chemistry, BARC, Mumbai,

2006; 494-497.

R. Ranjan, Navneet Sinha, S. Kumar, C. M. Chandra

and S. Sharma, IRA- International Journal of applied

Sciences, 2017; 7(1): 34.

N. H. Butters, S. M. Mohaned, A. A. Sabah and E.

A. Abdal Razag, Asian J. Chem., 2013; 25: 4856.

B. Krishnan, S. A. Igbal, J. Ind. Chem, Soc., 2014;

91: 367.

S. Karim and S. Saffrian, J. Ind. Chem. Soc., 2015;

92: 325.

A. V. Nikolayev, V. A. Logvineko and L. I.

Mychina —Thermal analysisl Academic press, New

York, 1969; 2: 779.

| 364



