This article was downloaded by: [Moskow State Univ Bibliote]

On: 01 January 2014, At: 01:15

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Synthesis and Reactivity in Inorganic and Metal-Organic
Chemistry

Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/Isrt19

MANGANESE(Il) COMPLEXES OF 1,2-DI(IMINO-4"-
ANTIPYRINYL)ETHANE

T. M. Marykutty ®, N. T. Madhu ® & P. K. Radhakrishnan °

& School of Chemical Sciences, Mahatma Gandhi University , Priyadarshini Hills P O,
Kottayam, Kerala, 686560, India

® School of Chemical Sciences, Mahatma Gandhi University , Priyadarshini Hills P O,
Kottayam, Kerala, 686560, India
Published online: 15 Feb 2007.

To cite this article: T. M. Marykutty , N. T. Madhu & P. K. Radhakrishnan (2001) MANGANESE(Il) COMPLEXES OF 1,2-
DI(IMINO-4’-ANTIPYRINYL)ETHANE, Synthesis and Reactivity in Inorganic and Metal-Organic Chemistry, 31:7, 1239-1247, DOI:
10.1081/SIM-100106861

To link to this article: http://dx.doi.org/10.1081/SIM-100106861

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained

in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any

form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/loi/lsrt19
http://www.tandfonline.com/action/showCitFormats?doi=10.1081/SIM-100106861
http://dx.doi.org/10.1081/SIM-100106861
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Moskow State Univ Bibliote] at 01:15 01 January 2014

SYNTH. REACT. INORG. MET.-ORG. CHEM., 31(7), 1239-1247 (2001)

MANGANESE(I) COMPLEXES
OF 1,2-DI(IMINO-4'-
ANTIPYRINYL)ETHANE

T. M. Marykutty, N. T. Madhu,
and P. K. Radhakrishnan*

School of Chemical Sciences, Mahatma Gandhi
University, Priyadarshini Hills P O, Kottayam-686 560,
Kerala, India

ABSTRACT

Manganese(IT) complexes of the Schiff base 1,2-di(imino-4'-
antipyrinyl)-ethane (GA) have been synthesized and char-
acterized by elemental analyses, electrical conductance in
non-aqueous solvents, infrared and electronic spectra as well
as magnetic susceptibility measurements. The complexes have
the general formulae [Mn(GA)X,] (X=ClO4, NO;, Cl, Br
or I). GA acts as a neutral tetradentate ligand coordinating
through both carbonyl oxygens and both azomethine nitro-
gens. Both anions are coordinated to the metal ion and the
perchlorate as well as nitrate ions are monodentate. A high-
spin octahedral geometry is assigned around Mn(II) in all of
these complexes.

*Corresponding author. E-mail: mgu@md?2.vsnl.net.in
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INTRODUCTION

Antipyrine and its derivatives possess antibacterial' and anti-inflam-
matory? properties. Recently, it has been reported that a manganese complex
with terpyridine effects the four-electron oxidation of water to oxygen,
mimicking the production of oxygen from water during photosynthesis®. In
view of this, and as part of our earlier investigations on Schiff base-metal
complexes*™® of antipyrine derivatives, we report here the synthesis
and characterization of a new series of Mn(II) complexes of the Schiff base 1,2-
di(imino-4'-antipyrinyl)ethane (GA) which is an antipyrine derivative (Fig. 1).

RESULTS AND DISCUSSION

The formation of the complexes may be represented by the general
equation shown below.

MnX, + GA — Mn(GA)X, (X = ClO4,NO;,Cl,Br or I)

The elemental analyses data (Table I) of the complexes suggest that the
present complexes may be formulated as Mn(GA)X, (X =ClO,4, NO3, Cl,
Br or I).

The molar conductance values of the complexes (Table II) in ace-
tonitrile, DMF and nitrobenzene (10~ M solutions) suggest non-electrolytic
behaviour’. The slightly higher values observed in acetonitrile and DMF®
may be due to the partial displacement of coordinated anions by the
solvent molecules. Thus, the complexes may be formulated as [Mn(GA)X5]
(X =ClOy4, NO3, ClI, Br or I).

o
H3;C CcC—C CH;
\ v/ N
F=4v—N’ \N—7F=C/

/N ~ /C§

C. N
N~ 0 07 N7

Figure 1. 1,2-Di(imino-4-antipyrinyl)ethane.
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Table Il. Molar Conductance Values of the Manganese(II)
Complexes of GA (in Ohm™!cm?mol ™)

Complex CcHsNO, CH;CN DMF
[Mn(GA)(CIOy)-] 7.30 90.05 31.76
[Mn(GA)(NO3),] 4.26 87.63 36.32
[Mn(GA)Cl,] 3.35 48.68 38.00
[Mn(GA)Br;] 4.86 48.68 49.01
[Mn(GA)I,] 4.30 81.84 30.31

Infrared Spectra

The IR assignments for the relevant bands of GA and its complexes
are presented in Table III. The strong band at 1650cm ™' due to the C=0
stretching vibration of GA is shifted to the region 1604—1620cm ™" in the
complexes, indicating the coordination of both carbonyl oxygens’. The
strong band at 1576cm ™" attributable to the C=N stretching vibration of
GA is shifted to the region 1590—1592cm ™" in the complexes indicating the
coordination of both azomethine nitrogens'®.

The perchlorate complex shows doubly split strong band maxima at
1158 and 1080 cm ™' and another medium intensity band at 920 cm™'. These
are assigned to the v, and v; vibrations, respectively, suggesting unidentate
coordination of both perchlorate ions''.

The nitrate complex shows two strong bands occurring at 1420 and
1315cm ™" which are attributed to the v, and v, stretching frequencies of the
coordinated nitrate ions. Since v,~v, = 105cm™!, both nitrate ions are
unidentately coordinated."!

In the far-infrared spectra of halide complexes the Mn-Cl, Mn-Br and
Mn-I stretching vibrations’ occur at 312, 282 and 150cm ™!, respectively,
which are absent in the spectrum of the free ligand. Further, the v(Mn-O)
and v(Mn-N) stretching vibrations are observed at about 540 and 460 cm ",
respectively, in all of the complexes’.

The above results along with the conductance data indicate that both
anions are coordinated to the metal ion in these complexes.

Electronic Spectra

The electronic spectral bands of GA and its complexes with their ten-
tative assignments are presented in Table I'V. In the complexes, both n — 7*
and © — 7* bands are found as blue-shifted to the region 27,037—28,481 cm ™'
and 41,493—45.871 cm ', respectively, compared to that of GA.
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Table IV. Electronic Spectral Data and Magnetic Moments of Manganese(II)
Complexes of GA

Compound Abs. Max. (cm™") Tentative Assignments Hef(BM)
GA 38,197 T— 7 —
25,497 n— 7
41,841 T —
[Mn(GA)(CIOy,),] 28,481 n— 7 5.82
22,140 6A, — 1Ty
45,871 T— 7"
[Mn(GA)(NO3),] 28,115 n— 7t 5.91
22,142 0A 1, — 4Ty,
41,493 T— 7
[Mn(GA)Cl,] 28,037 n— 7 6.00
22,511 6A1g — 4T2g
45,045 T— 7"
[Mn(GA)Br;] 27,442 n— 7 5.83
22,525 0A 1, — 4Ty,
45,045 T— 7"
[Mn(GA)I,] 27,037 n— 7 5.85
22,405 OA 1y — 4Ty,

All the complexes show low intensity peaks around 22,000cm ™' cor-
responding to the °A;, — *T,,, spin forbidden transition, consistent with an
octahedral geometry!2.

Magnetic Moment Data

The molar magnetic moments of the complexes are presented in Table
IV. The values lie in the 5.82—6.00 BM range, very close to those expected
for high-spin octahedral geometry'?.

Based on the results of the present study the structure shown in Fig. 2
may be assigned to the complexes.

EXPERIMENTAL
Materials

The metal salts, Mn(ClOy4),-6H,0, Mn(NO3),-6H,0O, MnCl,-4H,0,
MnBr,.4H,O and Mnl,4H,O, were prepared from Analar BDH
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Figure 2. Tentative structure of Mn(II) complexes of GA.

manganese carbonate and the respective 50% acids and crystallizing out the
salts by evaporating the solution on a steam bath.

Preparation of the Ligand

The ligand 1,2-di(imino-4'-antipyrinyl)ethane (GA) was prepared and
characterized as reported earlier®.

Preparation of Complexes

One mmol of Mn(ClOy),6H,O (0.3617g), Mn(NO;),-6H,O
(0.2869 g), MnCl,-4H,O (0.1978 g), MnBr,-4H,O (0.2867 g) or Mnl,-4H,0
(0.3807 g) in acetone (10 mL) was added to a boiling suspension of 1.2 mmol
of GA (0.4294 g) in acetone (100 mL). The mixture was refluxed for about
3h on a boiling water bath. The precipitated complex was filtered and
washed repeatedly with hot ethyl acetate to remove the excess ligand. It was
then recrystallised from acetonitrile and dried in vacuum over phospho-
rus(V) oxide. (Warning! Perchlorate salts with organic compounds are
potentially explosive. They should be handled in small quantities and with
caution.)
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Physical Methods of Analysis

All the complexes were analyzed for metal and halide contents by
standard methods'* and the perchlorate content by the Kurz method'. The
electrical conductance of the complexes in nitrobenzene, DMF and ace-
tonitrile (107> M solutions) were measured at room temperature using a
Toshniwal conductivity bridge with a dip-type conductance cell (cell constant
0.9737). The infrared spectra of the ligands and the complexes were recorded
in the range 4000-400cm ™' on a Shimadzu IR 470 spectrophotometer in
KBr disc and in the range 400—200cm ' on a Perkin Elmer 983 IR spec-
trophotometer in polyethylene powder. The electronic spectra of the ligands
and the complexes in the solid state (paste with Nujol) were measured in the
range 200-1100 nm on a Shimadzu UV 160 A spectrophotometer. The ele-
mental analyses (C, H and N) were carried out on a Heracus CHNO rapid
analyzer. The magnetic moments were measured at room temperature by
the Gouy method using mercury(Il)tetrathiocyanatocobaltate(Il) as the
calibrant.
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