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The title compound, (CH6N)2[WS4], was synthesized by the

reaction of ammonium tetrasulfidotungstate(VI) with aqueous

methylamine. The title compound is isotypic with the

corresponding Mo analogue (CH6N)2[MoS4], and its structure

consists of a slightly distorted tetrahedral [WS4]2� dianion and

two crystallographically independent methylammonium

(MeNH3) cations, all of which are located on crystallographic

mirror planes. The tetrasulfidotungstate anions are linked to

the organic cations via hydrogen-bonding interactions.

Related literature

Previous reports give details of the structural characterization

of several organic ammonium tetrasulfidotungstates

containing organic cations derived from a variety of amines

(Srinivasan, Naik et al., 2007 and related literature cited

therein; Srinivasan, Girkar & Raghavaiah 2007 and related

literature cited therein). The title compound is isotypic with

(NH4)2[WS4], (Srinivasan et al., 2004), Rb2[WS4] (Yao & Ibers,

2004), Cs2[WS4] (Srinivasan, Näther & Bensch 2007) and

(CNH6)2[MoS4] (Srinivasan, Näther et al., 2006). For related

literature, see: Bondi (1964); Jeffrey (1997).

Experimental

Crystal data

(CH6N)2[WS4]
Mr = 376.23
Orthorhombic, Pnma
a = 9.5591 (10) Å
b = 7.0006 (7) Å
c = 15.734 (2) Å

V = 1052.9 (2) Å3

Z = 4
Mo K� radiation
� = 11.70 mm�1

T = 170 (2) K
0.12 � 0.06 � 0.04 mm

Data collection

Stoe IPDS1 diffractometer
Absorption correction: numerical

(X-SHAPE; Stoe & Cie, 1998)
Tmin = 0.441, Tmax = 0.631

9418 measured reflections
1355 independent reflections
1060 reflections with I > 2�(I)
Rint = 0.065

Refinement

R[F 2 > 2�(F 2)] = 0.032
wR(F 2) = 0.081
S = 1.10
1355 reflections

53 parameters
H-atom parameters constrained
��max = 1.48 e Å�3

��min = �2.34 e Å�3

Table 1
Selected geometric parameters (Å, �).

W1—S1 2.1862 (13)
W1—S2 2.199 (2)

W1—S3 2.2010 (18)

S1i—W1—S1 108.46 (7)
S1—W1—S2 108.62 (5)

S1—W1—S3 110.45 (5)
S2—W1—S3 110.18 (8)

Symmetry code: (i) x;�y þ 1
2; z.

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

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

N1—H1N1� � �S1ii 0.91 2.55 3.328 (6) 144
N1—H1N1� � �S3ii 0.91 2.90 3.5623 (12) 131
N1—H2N1� � �S2 0.91 2.40 3.227 (7) 152
N1—H2N1� � �S3 0.91 2.83 3.390 (7) 121
N2—H1N2� � �S1 0.91 2.77 3.468 (6) 135
N2—H1N2� � �S1iii 0.91 2.95 3.502 (6) 121
N2—H1N2� � �S2iii 0.91 2.96 3.5491 (12) 124
N2—H2N2� � �S3iv 0.91 2.64 3.464 (7) 151
C1—H1A� � �S1v 0.98 2.97 3.736 (8) 135
C1—H1B� � �S2vi 0.96 2.89 3.589 (10) 131

Symmetry codes: (ii) �x;�y;�z þ 1; (iii) �x þ 1;�y;�z þ 1; (iv) x þ 1; y; z; (v)
�x þ 1

2;�y; z � 1
2; (vi) x � 1

2;�y þ 1
2;�z þ 1

2.

Data collection: IPDS Program Package (Stoe & Cie, 1998); cell

refinement: IPDS Program Package; data reduction: IPDS Program

Package; program(s) used to solve structure: SHELXS97 (Sheldrick,

1997); program(s) used to refine structure: SHELXL97 (Sheldrick,

1997); molecular graphics: DIAMOND (Brandenburg, 1999); soft-

ware used to prepare material for publication: CIFTAB in

SHELXTL (Bruker, 1998).
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Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: SI2066).
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