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Abstract
C6H8MnO4S2, orthorhombic, P21212 (no. 18), a = 9.310(2) Å,
b = 5.7038(9) Å, c = 8.259(1) Å, V = 438.6 Å3, Z = 2,
Rgt(F) = 0.016, wRref(F

2) = 0.043, T = 294 K.

Source of material
Mn(CH3COO)2 · 4H2O (0.5 mmol, 0.123 g) and ligand ethylene-
dithiodiacetic acid (H2edtda, 0.5 mmol, 0.105 g) were dissolved
in 20 mL H2O and then the pH of the obtained mixture was ad-
justed with KOH (0.1 M) to pH = 5.0. After that, the solution was
sealed in a 25 mL Teflon-lined reactor and kept under
autogeneous pressure at 403 K for 5 days. After cooling to room
temperature at a rate of 279 K/h, colorless block-shaped crystals
of the title compound suitable for X-ray diffraction were obtained
(yield 56 mg, 43 %, based on Mn). Elemental analysis — found:
C, 27.41 %; H, 3.02 %; S, 24.28 %; calculated for C6H8MnO4S2:
C, 27.36 %; H, 3.04 %; S, 24.32 %.

Experimental details
The H atoms bonded to C atoms were positioned geometrically in
the riding-model approximation, with d(C—H) = 0.97 Å and
Uiso(H) = 1.2 Ueq(C).

Discussion
In the development of coordination chemistry, the studies of
chemical properties of transition metal complexes including co-
ordinating carboxylate ligands is a continuously interesting sub-
ject. Polycarboxylic acids and polycarboxylate ligands are used
as linking agents of solid aggregates. The existence of two or
more carboxylate groups in different orientations allows the con-
struction of one-, two- or three-dimensional frameworks, which
can be further reinforced by the presence of intermolecular hydro-
gen bonds, *-* interactions and other weak interacting forces [1-
5]. One example of an acid that contains two carboxylic groups is
H2edtda. Besides the two carboxylic, it also has two thio groups.

Therefore, it is a potentially hexa-dentate ligand and a great num-
ber of metal complexes of it may be synthesized. In fact, there are
several reports on the crystal structures of such coordination com-
pounds [6-10].
The asymmetric unit of the title crystal structure contains one
Mn(II) ion and one fully deprotonated edtda2– ligand. The Mn(II)
is six-coordinated with a significantly distorted MnO4S2 octahe-
dral environment formed by S1A, S1B and O2A, O2B from one
edtda2– ligand and two bridging carboxylate O atoms (O1, O1C)
of another two different ligands (symmetry codes A:
1.5–x,0.5+y,2–z; B: 0.5+x,2.5–y,2–z; C: 2–x,3–y,z). O2A, O2B
atoms occupy the axial positions, with ∠O2A–Mn1–O2B =
157.32(7)°. The other axial angles are both less than 100°. The
four atoms (S1A, S1B, O1, O1C) define the equatorial plane. The
Mn(II) ion is just located in the equatorial plane.
The edtda2– ligand coordinates three different Mn(II) ions
through S,S',O,O'-tetradentate chelation and mono-dentate bridg-
ing coordination modes by another two carboxylate O atoms. For
the former, it forms three five-membered chelate rings and the di-
hedral angles of the least-squares plane between these chelate
rings are 89.9° (Mn1/S1A/C2A/C1A/O2A and Mn1/S1A/C3A/
C3B/S1B) and 81.9° (Mn1/S1A/C2A/C1A/O2A and Mn1/S1B/
C2B/C1B/O2B), respectively. For the latter, the bridging
carboxylate O atoms link two neighbouring Mn(II) centres and
thus a two-dimensional (4,4) network layer structure forms in
(001) plane.
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Crystal: colorless block, size 0.07 × 0.23 × 0.37 mm
Wavelength: Mo K( radiation (0.71073 Å)
+: 19.55 cm−1

Diffractometer, scan mode: Bruker APEX II CCD, "/$
2)max: 50.98°
N(hkl)measured, N(hkl)unique: 3254, 802
Criterion for Iobs, N(hkl)gt: Iobs > 2 &(Iobs), 778
N(param)refined: 60
Programs: SHELXS-97, SHELXL-97 [11]

Table 1. Data collection and handling.

H(2A) 4c 0.8691 0.8616 0.7424 0.026
H(2B) 4c 0.7891 1.0191 0.6166 0.026
H(3A) 4c 0.5718 0.8389 0.4706 0.034
H(3B) 4c 0.4323 0.7803 0.5676 0.034

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso

_____________
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Mn(1) 2a 0 ½ 0.01127(4) 0.0121(2) 0.0234(2) 0.0174(2) 0.0005(2) 0 0
S(1) 4c 0.62853(4) 0.76616(7) 0.73767(6) 0.0187(2) 0.0218(2) 0.0244(3) −0.0011(2) −0.0010(2) −0.0023(2)
O(1) 4c 0.9045(1) 1.2782(2) 0.8370(2) 0.0169(6) 0.0372(8) 0.0252(8) −0.0098(6) 0.0038(5) −0.0062(6)
O(2) 4c 0.6866(1) 1.2046(2) 0.9379(2) 0.0160(6) 0.0263(7) 0.0251(7) −0.0036(5) 0.0054(5) −0.0047(6)
C(1) 4c 0.7889(2) 1.1615(3) 0.8442(2) 0.0161(9) 0.0234(9) 0.018(1) −0.0004(8) −0.0028(8) 0.0026(7)
C(2) 4c 0.7839(2) 0.9564(3) 0.7257(2) 0.0140(8) 0.0282(9) 0.0222(9) −0.0020(7) 0.0002(8) −0.0029(9)
C(3) 4c 0.5203(2) 0.8715(4) 0.5702(2) 0.022(1) 0.044(1) 0.019(1) 0.0034(9) −0.0040(9) −0.0103(9)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23
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