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In the title complex, C10H8N2�2C2H3N3S2, the 4,40-bipyridine

(bpy) molecule, lying on an inversion centre, is connected to

two 5-amino-1,3,4-thiadiazole-2(3H)-thione (tdz) molecules

through N—H� � �N hydrogen bonds. The tdz planes are

slightly twisted with respect to the bpy plane, with a dihedral

angle of 2.1 (2)�. Further intermolecular N—H� � �N and N—

H� � �S hydrogen bonds result in a three-dimensional network

structure.

Comment

The title compound, (I), was prepared as part of our ongoing

studies of hydrogen-bonding interactions in crystal structures

(Sun et al., 2004). We report here the structure of 4,40-bipyri-

dine–5-amino-1,3,4-thiadiazole-2(3H)-thione (1/2), (I).

In (I), the 4,40-bipyridine (bpy) molecules, lying on an

inversion centre, is connected to two 5-amino-1,3,4-thia-

diazole-2(3H)-thione (tdz) molecules through N—H� � �N

hydrogen bonds (Fig. 1 and Table 1). The tdz planes are

slightly twisted with respect to the bpy plane, with a dihedral

angle of only 2.1 (2)�. The bpy–tdz (1/2) units are linked by

N—H� � �N hydrogen bonds to form a one-dimensional stair-

like chain (Fig. 2). These chains are further interconnected by

N—H� � �S hydrogen bonds, leading to a three-dimensional

network (Fig. 3).

Experimental

4,40-Bipyridine (0.1 mmol) and 5-amino-1,3,4-thiadiazole-2(3H)-

thione (0.2 mmol) were dissolved in a water–ethanol (4:1 v/v, 10 ml)

mixture. The solution was stirred for 1 h at 313 K and then filtered.
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Figure 1
The structure of (I), showing the atom-labelling scheme and the
interconnection between the bpy and tdz molecules (dashed lines).
Ellipsoids are drawn at the 50% probability level. Unlabelled atoms are
related to labelled atoms by the symmetry code (�2 � x, 1 � y, �z).



The resulting solution was allowed to stand in air at room tempera-

ture for two days and yielded pale-yellow crystals.

Crystal data

C10H8N2�2C2H3N3S2

Mr = 422.57
Monoclinic, P21=n
a = 7.020 (3) Å
b = 8.121 (4) Å
c = 16.888 (7) Å
� = 100.74 (4)�

V = 945.9 (7) Å3

Z = 2

Dx = 1.484 Mg m�3

Mo K� radiation
Cell parameters from 25

reflections
� = 2–7�

� = 0.52 mm�1

T = 293 (2) K
Block, pale yellow
0.46 � 0.38 � 0.32 mm

Data collection

Siemens R3m diffractometer
! scans
Absorption correction:  scan

(North et al., 1968)
Tmin = 0.796, Tmax = 0.852

2007 measured reflections
1852 independent reflections
1330 reflections with I > 2�(I)

Rint = 0.046
�max = 26.0�

h = 0! 8
k = 0! 10
l = �20! 20
2 standard reflections

every 200 reflections
intensity decay: none

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.044
wR(F 2) = 0.109
S = 1.01
1852 reflections
118 parameters
H-atom parameters constrained

w = 1/[�2(Fo
2) + (0.0451P)2

+ 0.5922P]
where P = (Fo

2 + 2Fc
2)/3

(�/�)max < 0.001
��max = 0.19 e Å�3

��min = �0.23 e Å�3

Table 1
Hydrogen-bond geometry (Å, �).

D—H� � �A D—H H� � �A D� � �A D—H� � �A

N1—H1A� � �N4 0.86 1.94 2.792 (3) 172
N3—H3A� � �N2i 0.86 2.28 3.079 (4) 155
N3—H3B� � �S2ii 0.86 2.57 3.412 (3) 165

Symmetry codes: (i) �x;�yþ 2;�z; (ii) �xþ 1
2; yþ 1

2;�zþ 1
2.

H atoms were positioned geometrically (C—H = 0.93 Å and N—

H = 0.86 Å) and refined as riding on their parent atoms, with Uiso(H) =

1.2Ueq(C, N).

Data collection: R3m Software (Siemens, 1990); cell refinement:

R3m Software; data reduction: R3m Software; program(s) used to

solve structure: SHELXTL (Bruker, 1999); program(s) used to refine

structure: SHELXTL; molecular graphics: SHELXTL; software used

to prepare material for publication: SHELXTL.

We thank the Guangxi Normal University for supporting

this study.
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Figure 2
Perspective view, along the c axis, of the chains. Hydrogen bonds shown as
dashed lines.

Figure 3
Packing diagram of (I). Dashed lines indicate hydrogen bonds.
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