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The title compound, (C8H12N)2[WS4], was synthesized by the

aqueous reaction of ammonium tetrasulfidotungstate(VI) with

benzyl(methyl)amine in a 1:2 molar ratio. The compound is

isotypic with the corresponding Mo analogue,

(C8H12N)2[MoS4], and its structure consists of a slightly

distorted tetrahedral [WS4]2� dianion and two crystallogra-

phically independent benzyl(methyl)ammonium cations, with

all atoms located in general positions. The cations and anion

are linked by weak N—H� � �S and C—H� � �S interactions, the

strength and number of which can explain the observed W—S

bond distances.

Related literature

Previous reports give details of the structural characterization

of several organic ammonium tetrasulfidotungstates

containing organic cations derived from chiral amines (Srini-

vasan, Naik et al., 2007), diamines (Srinivasan et al., 2002;

2003a; Srinivasan, Näther et al., 2006a), triamines (Srinivasan,

Näther et al., 2006b), cyclic amines (Srinivasan et al., 2003b;

Srinivasan, Naik et al., 2006) and a tetraamine (Srinivasan et

al., 2005). The title compound is isotypic with the corre-

sponding Mo analogue (C8H12N)2[MoS4] (Srinivasan, Girkar

& Raghavaiah 2007).

Experimental

Crystal data

(C8H12N)2[WS4]
Mr = 556.46

Triclinic, P1
a = 7.2178 (12) Å

b = 10.7965 (19) Å
c = 14.900 (3) Å
� = 111.057 (2)�

� = 90.539 (2)�

� = 100.584 (2)�

V = 1061.6 (3) Å3

Z = 2
Mo K� radiation
� = 5.83 mm�1

T = 298 (2) K
0.28 � 0.18 � 0.06 mm

Data collection

Bruker SMART APEX CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 2004)
Tmin = 0.292, Tmax = 0.711

11136 measured reflections
4189 independent reflections
3976 reflections with I > 2�(I)
Rint = 0.021

Refinement

R[F 2 > 2�(F 2)] = 0.018
wR(F 2) = 0.043
S = 1.06
4189 reflections

210 parameters
H-atom parameters constrained
��max = 0.61 e Å�3

��min = �0.44 e Å�3

Table 1
Selected geometric parameters (Å, �).

W1—S1 2.1703 (8)
W1—S2 2.1713 (9)

W1—S3 2.1962 (9)
W1—S4 2.2083 (7)

S1—W1—S2 109.69 (3)
S1—W1—S3 109.18 (3)
S2—W1—S3 110.18 (4)

S1—W1—S4 109.63 (3)
S2—W1—S4 108.89 (3)
S3—W1—S4 109.26 (3)

Table 2
Hydrogen-bond geometry (Å, �).

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

N1—H1B� � �S3i 0.90 2.51 3.316 (3) 150
N1—H1B� � �S1i 0.90 2.79 3.356 (2) 123
N1—H1A� � �S4 0.90 2.39 3.282 (3) 169
N2—H2A� � �S4 0.90 2.53 3.343 (3) 151
N2—H2B� � �S4ii 0.90 2.58 3.290 (3) 136
N2—H2B� � �S2ii 0.90 2.92 3.599 (3) 133
C7—H7B� � �S3 0.97 2.93 3.741 (3) 142
C15—H15A� � �S1iii 0.97 2.95 3.648 (3) 130

Symmetry codes: (i) x þ 1; y; z; (ii) �x þ 1;�y þ 1;�z þ 1; (iii) �x;�y þ 1;�z þ 1.

Data collection: SMART (Bruker, 2001); cell refinement: SAINT

(Bruker, 2001); data reduction: SAINT; program(s) used to solve

structure: SHELXTL (Sheldrick, 2001); program(s) used to refine

structure: SHELXTL; molecular graphics: DIAMOND (Branden-

burg 1999); software used to prepare material for publication:

SHELXTL.
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