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KEYWORDS Abstract In the title complex, [C;4H;,MnN,04],, the Mn(II) cation octahedrally coordinated by

two N and two O atoms from two o-aminobenzoate ligands and two O atoms from another two
o-aminobenzoate ligands. The carboxylate groups of two o-aminobenzoate anions coordinate to
the Mn(II) cation in a monodentate manner, whereas the other two o-aminobenzoate anions chelate
the Mn(II) cations through the O-atom of the carboxylate group and the N-atom of the amino
group. This complex adopts the syn-anti carboxylate bridging mode with the conformation
syn(eq)-anti(eq). The title complex is a two-dimensional coordination polymer based on an infinite
Mn—O—C—O—Mn chain. There is hydrogen bond interaction within the two dimensional net-
work. The adjacent two-dimensional network is packed only by Van der Waals interactions.

© 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. Thisis
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction fluorescent materials (Zaworotko, 2000; Ward et al., 1997;
Fujita et al., 1995; Armentano et al., 2001; Lin et al., 1998;
Tong et al., 1999). The carboxylate group cannot only bridge
two or more metal centers to produce a wide variety of com-
plexes ranging from zero-dimensional discrete molecules to
three dimensional architectures, but also can adopt various

types of bridging conformation modes, such as the so-called

In recent years research on coordination polymers has
expanded rapidly because of their fascinating structural diver-
sity and potential application as functional materials (Moulton
and Zaworotko, 2001; Batten and Robson, 1998).
Multifunctional carboxylate frameworks are of great interest

due to their intriguing network topologies and their potential
applications as microporous, magnetic, nonlinear optical and
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syn-syn, syn-anti, and anti—anti modes (Scheme 1).

In terms of constructing the extended structural motifs,
either di- and multi-carboxylato ligands, or multifunctional
carboxylate-containing ligands incorporating other coordina-
tion groups containing N and O,0’ atoms, have been
employed (Barthelet et al., 2002; Konar et al., 2002; Rueff
et al., 2002). The N or O,0’-donor ligands adopt different
coordination modes forming different kinds of building
blocks, which are finally combined to generate different
supramolecular architectures.

1878-5352 © 2015 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University.
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Scheme 1  Schematic representations of the coordination modes

for the carboxylate bridges.

In this paper, we report the preparation and crystal struc-
ture of a new two dimensional coordination polymer formu-
lated as [Mn(2-aba),], (1).

2. Experimental

A mixture of Mn(ClO,4),04H,0 (150 mg, 0.46 mmol), Hycp-
Ala [2-(carboxyphenyl) imino-2-propanoic acid] (90 mg,
0.43 mmol), NaOH (47 mg, 1.18 mmol), ethanol (15 ml) and
dichloromethane (15 ml) was refluxed for 30 min. The turbid
solution was then filtered after being cooled to room tempera-
ture and slowly evaporated at ambient temperature to afford
pale brown crystals of [Mn (2-aba),], after one month, Yield
23%.

2.1. Crystal data

Ci4 Hix Mn N, O, V = 660.97(126) A*

M, = 3272 Z=2
Monoclinic, P 1 21/c 1 Mo Ko radiation
a = 13.9391(9) A i = 1016

b = 5.2369(3) A T =293K

¢ =9.5015(5) A F000) = 334

B = 107.64(1)°

Data collection

Oxford Gemini-S diffractometer 2551 measured

reflections
Absorption correction: multi-scan 1309 independent
reflections
CrysAlis PRO SHELXL-97 (Oxford 1060 reflections with
Diffraction Ltd., 2009) 1>2 ()
Sheldrick (1997) Rint = 0.0362

Refinement

wR2, R1 (all data) = 0.0858, 0.0596
wR2, R1 [I = 20 (I)] = 0.0817, 0.0436
S = 1.085

Apmax = 0.326 ¢ A3

1309 reflections

121 parameters

0 restraints

Apmin = —0.337 e A3

3. Results and discussion

The title coordination polymer was prepared by reacting
Mn(ClO4),e4H,0 with Ala[2-(carboxyphenyl)-imino-2-propa-
noic acid] in the presence of base.

The symmetric unit of (1) contains one manganese cation
and four o-aminobenzoate ions. The Mn(II) atom is six-coor-
dinate, forming a slightly distorted octahedral with
MnN,Oy4 ~ chromophore. In the coordination polyhedron,
the equatorial plane is occupied by four O (O1, O1}, 02 and
02 atoms from four o-aminobenzoate anions and the axial
sites situated two N (N1 and N1)) atoms from two o-
aminobenzoate anions already associated with the equatorial
plane (Fig. 1). The Mn(II) center is coordinated by two types
of o-aminobenzoate anions, one behaves in a chelating mode

Figure 1 The ORTEP drawing of the title compound (1).
Displacement ellipsoids are drawn at 50% probability level,
symmetry codes: (i) —x + 1, —y, —z + 2, (ii)) —x + 1, y — 0.5,
—z + 5/2.
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Table 1 Selected bond lengths (A)A Table 2 Hydrogen-bond geometry (A, °).

Mnl—O1 2.1288(17) Mnl1—02 2.1801(19) D—H:--A D—H H---A D---A D—H.--A
Mnl—N 2.311(2) 01—C7 1.259(3) N,—H,-- .Ofli 0.90(4) 2.11(4) 2.989(4) 164(3)
02—C7 1.256(3) N1—C2 1.415(4) N,—H, --0} 0.87(3) 2.30(3) 3.134(3) 161(3)
NI—Hl1 0.87(3) NI—H2 0.90(3)

Symmetry codes: (if) 1 — x, —0.5 + y, 2.5 — z.

Figure 2 View of the coordination environment around Mn(ii).

[Mn—O1 = 2.1288(17) A and Mn—NI1 = 2.311(2) A], the
other one acts as a monodentate [Mn—O2 = 1.1801(19) A]
(Table 1) which is isostructural with Zn and Cu analogs
(Haendler et al., 1983; Haendler and A Ibanese, 1975) (Fig. 2).

The bond angles between the cis-donors around Mn(II) lie
in the ranges 79.59(8)-90.87(8)°. The length of two man-
ganese—carboxylate distances is none equivalent (Mn—O,
2.1288(17) and 2.1801(19) A), while the manganese amino-
bond (Mn—N, 2.311(2) A) is slightly longer (Table 1). These
bond angles and bond distances are slightly different from
those observed in the [Mn(3-aba)2], complex (Ruihu et al.,
2006). Hence the difference in Mn—O bond length in (1)
may be attributed to the packing forces rather than differing
in oxygen basicity. The 2-aba ligand acts as an exo-tridentate
bridging mode through the amino nitrogen atom and pi,n°—
carboxylate group (1). The double syn-anti mode y; 3-carboxy-
lato—0,0 bridges coming from two 2-aba ligands exist between
neighboring Mn(II) ions forming an infinite Mn—O—C—0O
chain with the C—O—Mn bond angles being 128.09(17) and
132.461(17). The closest Mn---Mn distance within the chain
is 5.4246(2) A and the shortest inter-chain Mn- - -Mn distance
is 5.2369(3) A. The inter-chain distance is much smaller than
the observed value of 8.129 A between the Mn-atoms in
the case of the related [Mn(3-aba),], complex, while the
Mn- - -Mn distance within the chain of (1) is longer than the
observed value of 4.607 A in the same complex. This may
be related to the mode of bonding of the carboxylate group
syn—syn versus syn—anti. There exist hydrogen-bonding inter-
actions in the two-dimensional network between the hydrogens
of the amino group of one molecule and the oxygen of the car-
boxylate group of another molecule. The average D---A dis-
tances for N1—H2.--O1 and N1—HI---O2 of (1) are within
the range compared with 2.998 and 2.954 A for 2-aba com-
plexes of Co®>* and Ni*" ions respectively (Wel You-Huan

Symmetry codes: (i) x, —0.5—y, —0.5 + z; (i) 1 —x, —0.5 + y,
25—z

Figure 3  View of a pack diagram along the b axis showing the
two-dimensional network.

et al., 2006). The hydrogen bond geometry is listed in
(Table 2). No hydrogen bonds are observed between 2D net-
works. The adjacent two-dimensional network is packed only
by Van der Waals interactions (see Fig. 3).

4. Conclusion

From all of these we conclude that by employing aromatic
amino acids with different substituent positions (namely,
ortho, metha or para) in addition to the type of metal cation
one can easily vary the resultant supramolecular organization.
By using 2-aminobenzoate as a ligand with different metal ions
such as Mn?>" and Ca®>* or Sr>* one can get different coordi-
nation modes especially with the amino group. In the case of
Mn>" ion (1) the amino group chelates the metal ion while
in the case of Ca®" and Sr*" ions the amino group does not
take part in the coordination in the former and while in the lat-
ter coordinates to the neighboring Sr** ion (Murugavel et al.,
2000). By changing the position of the amino group in the
aminobenzoate from 2 to 3 different supramolecular organiza-
tions will result, for example the 3-aminobenzoate ligand coor-
dinates to the Mn>" ion in different way compared to the title
complex, but similar to Co®>* and Ni** complexes (Wel You-
Huan et al., 2000).

References

Armentano, D., Munno, J.F., Lloret, F., Julve, M., 2001. Inorg.
Chem. 40, 655-660.

Barthelet, K., Marrot, J., Riou, D., Ferey, G., 2002. Angew. Chem.
Int. Ed. 41, 281-284.

10.1016/j.arabjc.2015.04.012

Please cite this article in press as: Abuhmaiera, R.G. et al., Catena-[bis(o-aminobenzoato-j* N,0:0’)Mn(II)]. Arabian Journal of Chemistry (2015), http://dx.doi.org/



http://refhub.elsevier.com/S1878-5352(15)00114-8/h0005
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0005
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0010
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0010
http://dx.doi.org/10.1016/j.arabjc.2015.04.012
http://dx.doi.org/10.1016/j.arabjc.2015.04.012

ARTICLE IN PRESS

4

R.G. Abuhmaiera et al.

Batten, S.R., Robson, R., 1998. Angew. Chem. Int. Ed. 37, 1460-1494.

Fujita, M., Ouguro, D., Miyazawa, M., Oka, H., Yamaguchi, K.,
Ogura, K., 1995. Nature 378, 469—471.

Haendler, H.M., A Ibanese, N.F., 1975. J. Solid State Chem. 15 (4),
325-3320.

Haendler, H.M., Sharon, M., Boudreau, R.A., 1983. J. Solid State
Chem. 49 (3), 379-384.

Konar, S., Mukherjee, S.P., Zangrando, E., Lloret, F., Chaudhuri,
R.N., 2002. Angew. Chem. Int. Ed. 41, 1561-1563.

Lin, B.W_, Evans, R.O., Xiong, G.R., Wang, Y.Z., 1998. J. Am. Chem.
Soc. 120, 13272-13273.

Moulton, B., Zaworotko, M.J., 2001. Chem. Rev. 101, 1658-1929.

Oxford Diffraction, 2009. CrysAlis PRO. Oxford Diffraction Ltd.,
Yarnton, Oxford shire, England.

Rueff, M.J., Pillet, S., Claiser, N., Bonaveture, G., Rabu, P., 2002.
Eur. J. Inorg. Chem., 895-900

Ruihu, W., Daqgiang, Y., Feilong, J., Lei, H., Song, G., Maochun,
Hong, 2006. Eur. J. Inorg. Chem., 1649-1656

Sheldrick, G.M., 1997. SHELXS97 and SHELXL97 University of
Gottingen, Germany.

Tong, L.M., Chen, M.X., Ji, N.L., Ye, H.B., 1999. Angew. Chem. Int.
Ed. 38, 2237-2240.

Ward, M.D., Russell, V.A., Evans, C.C., Li, W.J., 1997. Science 276,
575-579.

Wel, You-Huan, Tan, An-Zhi, Chen, Zi-Lu, Liang, Fu-Pei, Hu, Rui-
Xiang, 2006. Chin. J. Struct. Chem., 343-347

Zaworotko, M.J., 2000. Angew. Chem. Int. Ed. 39, 3052-3054.



http://refhub.elsevier.com/S1878-5352(15)00114-8/h0015
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0020
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0020
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0025
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0025
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0030
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0030
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0035
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0035
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0040
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0040
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0045
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0055
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0055
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0060
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0060
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0070
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0070
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0075
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0075
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0080
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0080
http://refhub.elsevier.com/S1878-5352(15)00114-8/h0085
http://dx.doi.org/10.1016/j.arabjc.2015.04.012
http://dx.doi.org/10.1016/j.arabjc.2015.04.012

	Catena-[bis(o-aminobenzoato-κ3 N,O:O')Mn(II)]
	1 Introduction
	2 Experimental
	2.1 Crystal data

	3 Results and discussion
	4 Conclusion
	References


