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In the crystal structure of mononuclear [Co(SCN)2(L)2-

(H2O)2]�2H2O [L is 2,5-bis(4-pyridyl)-1,3,4-thiadiazole,

C12H8N4S], the CoII atom exists in an octahedral environment

composed of two N atoms of the SCNÿ groups and two aqua

ligands, along with the two N atoms from two monodentate L

ligands that are positioned trans to each other. Hydrogen-

bonding interactions between the mononuclear units and

uncoordinated water molecules result in a two-dimensional

supramolecular network structure. The Co atom lies on a

special position of 1 site symmetry.

Comment

Self-assembly processes involving metal ions and organic

ligands constitute a central theme of supramolecular chem-

istry and crystal engineering (Leininger et al., 2000). Recently,

we have initiated a research program of synthesizing coordi-

nation polymers or supramolecules based on a pyridyl-

substituted oxadiazole system (Du & Zhao, 2003). The title

CoII compound, [Co(L)2(SCN)2(H2O)2]�2H2O, (I), represents

a complex with the ligand 2,5-bis(4-pyridyl)-1,3,4-thiadiazole

(L).

The CoII atom is located on a crystallographic inversion

center and is coordinated by two water molecules and two

SCNÿ groups, as well as two L ligands that are trans to each

other, in a distorted octahedral geometry (Fig. 1). The SCNÿ

ligands form C13ÐN5ÐCo1 and N5ÐC13ÐS2 angles of

159.7 (3) and 179.1 (3)�, respectively. In the L ligand, the two

pyridine rings are nearly coplanar with the ®ve-membered

ring [dihedral angles = 3.5 (1) and 3.5 (2)�]. The ligand uses
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Figure 1
A view of (I), with displacement ellipsoids drawn at the 50% probability
level. H atoms and uncoordinated water molecules are not shown. The
suf®x A denotes atoms at symmetry position (1 ÿ x, 1 ÿ y, 2 ÿ z).
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only one of the pyridyl N atoms to coordinate to the Co atom;

the other is engaged in hydrogen bonding with the uncoor-

dinated water molecule.

An intermolecular O1WÐH1WA� � �S2(x ÿ 1, y, z)

hydrogen bond connects the coordinated water molecule to

the thiocyanate group, thus forming a chain (Fig. 2). Addi-

tionally, the coordinated water molecule forms an O1WÐ

H1WB� � �O2W hydrogen bond with the uncoordinated water

molecule, which is also linked to an adjacent complex mole-

cule through an O2WÐH2WB� � �N4(2 ÿ x, 1 ÿ y, 1 ÿ z)

hydrogen bond, furnishing a layer structure (Fig. 3 and

Table 2).

Experimental

A solution of NH4SCN (24 mg, 0.3 mmol) in H2O (15 ml) was added

to a CH3OH/CHCl3 solution (20 ml) of Co(ClO4)2�6H2O (36 mg,

0.1 mmol) and 2,5-bis(4-pyridyl)-1,3,4-thiadiazole (50 mg, 0.2 mmol).

After ca 30 min of heating under re¯ux, a red solid formed. The solid

was redissolved by the addition of more water (20 ml). The ®ltered

solution was set aside and red crystals separated after one week, in

65% yield. Analysis, calculated for C26H24CoN10O4S4: C 42.91, H 3.32,

N 19.25%; found: C 42.88, H 3.09, N 19.44%.

Crystal data

[Co(SCN)2(C12H8N4S)2-
(H2O)2]�2H2O

Mr = 727.76
Triclinic, P1
a = 7.0566 (5) AÊ

b = 8.3022 (6) AÊ

c = 14.8495 (10) AÊ

� = 104.593 (2)�

� = 93.149 (1)�

 = 112.148 (1)�

V = 768.79 (9) AÊ 3

Z = 1
Dx = 1.572 Mg mÿ3

Mo K� radiation
Cell parameters from 674

re¯ections
� = 2.3±24.2�

� = 0.88 mmÿ1

T = 293 (2) K
Block, red
0.38 � 0.32 � 0.22 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

' and ! scans
Absorption correction: multi-scan

(SADABS; Sheldrick, 1996)
Tmin = 0.731, Tmax = 0.830

4193 measured re¯ections

2695 independent re¯ections
2126 re¯ections with I > 2�(I )
Rint = 0.050
�max = 25.0�

h = ÿ7! 8
k = ÿ9! 9
l = ÿ17! 14

Re®nement

Re®nement on F 2

R[F 2 > 2�(F 2)] = 0.040
wR(F 2) = 0.102
S = 1.01
2695 re¯ections
205 parameters

H-atom parameters constrained
w = 1/[�2(Fo

2) + (0.0535P)2]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.46 e AÊ ÿ3

��min = ÿ0.28 e AÊ ÿ3

Table 1
Selected geometric parameters (AÊ , �).

Co1ÐN1 2.174 (2)
Co1ÐN5 2.067 (2)

Co1ÐO1W 2.118 (2)

N1iÐCo1ÐN1 180
N1ÐCo1ÐN5 88.71 (10)
N1ÐCo1ÐN5i 91.29 (10)
N1ÐCo1ÐO1W 86.49 (8)
N1ÐCo1ÐO1Wi 93.51 (9)

N5ÐCo1ÐN5i 180
N5ÐCo1ÐO1W 91.13 (10)
N5ÐCo1ÐO1Wi 88.87 (10)
O1WÐCo1ÐO1Wi 180

Symmetry code: (i) 1ÿ x; 1ÿ y; 2ÿ z.

Table 2
Hydrogen-bonding geometry (AÊ , �).

DÐH� � �A DÐH H� � �A D� � �A DÐH� � �A

O1WÐH1WA� � �S2ii 0.86 2.472 3.304 (3) 162
O1WÐH1WB� � �O2W 0.87 1.900 2.766 (3) 174
O2WÐH2WB� � �N4iii 0.88 1.966 2.836 (4) 173

Symmetry codes: (ii) xÿ 1; y; z; (iii) 2ÿ x; 1ÿ y; 1ÿ z.

H atoms were placed geometrically (CÐH = 0.93 AÊ and OÐH =

0.86±0.88 AÊ ) and included in the ®nal re®nement in the riding-model

approximation, with displacement parameters set to 1.2Ueq(C) for C-

bound H atoms and 1.5Ueq(O) for O-bound H atoms.

Data collection: SMART (Bruker, 1998); cell re®nement: SAINT

(Bruker, 1998); data reduction: SAINT; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1997); program(s) used to re®ne

structure: SHELXL97 (Sheldrick, 1997); molecular graphics: XP in

Figure 2
The linear chain structure. Hydrogen bonds are indicated by dashed lines.

Figure 3
The layered supramolecular structure. Hydrogen-bonding interactions
are indicated by purple dashed lines.



SHELXTL (Bruker, 1998); software used to prepare material for

publication: SHELXL97.
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