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Pyridinium 2,2’-dithiodisalicylate

The title compound, 2CsHeN'.[CsH4(COO),S],>~ or
2CsHN"-C,,HgO,S,>, has a twofold axis of symmetry
passing through the centre of the S—S bond.

Comment

It is well known that transition metal ions can function as
electrophiles in the cleavage of the S—S bond in organic
disulfides. For this reason, transition metal ion/organic
disulfide compounds, such as those of nickel(IT) (Ottersen et
al., 1974; Ramalingam et al., 1987) and osmium (Lee & Wong,
1996), have been synthesized. In our systematic investigation
of trimolybdenum clusters, we have synthesized successfully
Mo;S4(DTP)3(p-NO,CsH,COO)(NCsHs) (Tang et al., 2001)
from the reaction of Mo;S4(DTP),(H,O) (DTP is diethyl
dithiophosphate) with p-NO,C4H,COOH and pyridine.
However, when we used Mo;S4(DTP),(H,0) and 2,2'-dithio-
disalicylic acid as the starting materials for the reaction in a
mixed solvent of dichloromethane, ethanol and pyridine, the
title compound, 2C5H6N+-[C6H4(COO)ZS]22_, (I), was unex-
pectedly obtained.
—
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The title compound (Fig. 1) is composed of 22'-dithio-
disalicylate and pyridinium ions, in a ratio of 1:2; the asym-
metric unit consists of one-half molecule of the disalicylate
and one pyridinium cation. A twofold axis of symmetry passes
through the centre of the S—S bond. There is a hydrogen
bond; OI.--N 2.653(6) A, HOA---O1 179A and
O1---HOA—N 178°. The C2—S—S'—C2’ torsion angle and
S—S’ bond length are 87.3 (3)° and 2.067 (2) A, respectively.
These values compare well with corresponding angles and
bond lengths of 86 (1)° and 2.039 (10) A (Lee et al., 1996), and
86.7° and 2.047 (3) A (Ottersen et al., 1974). The dihedral
angle between the plane defined by atoms C1-C7/01/02 and
the plane defined by the atoms symmetry-related to these nine
is 87.6 (1)°. Bond lengths are within expected ranges.

Experimental

The title compound was prepared by the following two methods.
Method 1: Mo;S,(DTP),(H,O) (0.085 mmol) and 2,2'-dithio-
disalicylic acid (0.042 mmol) were dissolved in a mixed solvent (20 ml
dichloromethane, 20 ml ethanol and 1 ml pyridine). After refluxing
over an oil bath at 35 3 K for 1 h, the hot dark-brown solution was
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filtered into another flask. Rectangular yellow crystals precipitated
over a period of 20 d (yield: 0.01 g, 52%).

Method 2: 2,2'-dithiodisalicylic acid (1 mmol) was dissolved in
20 ml dichloromethane, 20 ml ethanol and 1 ml pyridine and refluxed
over an oil bath at 353 K for 1h. Rectangular, yellow crystals
precipitated over a period of 15 d (yield: 0.34 g, 73%).

Crystal data

2CsHN"-C 4 H0,4S,>~
M, = 464.54
Monoclinic, C2/c
a=80936 (4) A

b =12.9825 (6) A

¢ =219157 (10) A
B=96882(1)°

V = 2286.20 (19) A®
Z=4

Data collection

Siemens SMART CCD area-
detector diffractometer

¢ and  scans

Absorption correction: none

3703 measured reflections

1980 independent reflections

Refinement

Refinement on F?
R[F? > 20(F%)] = 0.071
wR(F?) = 0.185
§=115

1980 reflections

145 parameters

D, = 1350 Mg m~>

Mo Ko radiation

Cell parameters from 1954
reflections

6 =1.9-25.0°

n=027 mm~

T=29312)K

Rectangular, yellow

0.68 x 0.48 x 0.30 mm

1

1406 reflections with I > 20(I)
R;y = 0.035

Omax = 25.0°
h=-9—-9
k=-15—->10
[=-21—>25

w = 1/[0*(F,?) + (0.0504P)*
+ 6.9607P]
where P = (F,” + 2F.)/3
(A1) max < 0.001
ApPmax =041 e A3
APmin = =029 ¢ A3

H-atom parameters not refined

Table 1 .

Selected geometric parameters (A, °).

s—C2 1.799 (4) C6—C5 1.378 (7)
S—s§ 2.067 (2) N—C8 1.314 (6)
02—C7 1208(5)  N—CI2 1313 (7)
C1-C6 1389(6)  C4—Cs 1.381 (7)
cl—c2 1.415 (6) Cl2—Cil1 1.394 (8)
Cl1—C7 1.499 (6) C9—C10 1.360 (9)
01-C7 1313 (5) C9—C8 1.380 (8)
C2—C3 1.391 (6) C10—Cl11 1.343 (9)
C3—C4 1.376 (6)

c2—s—§ 10452 (14) 01-C7—Cl1 114.5 (4)
C6—Cl—C2 119.7 (4) C5—C6—C1 1215 (5)
C6—C1—C7 119.4 (4) C8—N—CI2 117.9 (5)
C2—-C1-C7 120.9 (4) C3—-C4—-C5 121.6 (5)
C3—C2—-C1 118.1 (4) N—-C12—C11 123.6 (6)
3—C2—S 1214 (3) C6—C5—C4 1184 (5)
Cl—C2—S$ 1205 (3) C10—C9—C8 117.4 (6)
C4—-C3—-C2 120.7 (4) Cl11-C10—C9 121.6 (7)
02—C7—01 123.0 (4) N—C8—C9 123.0 (6)
02—C7—Cl 122.4 (4) Cl10—Cl11—C12 116.5 (7)
2—S—s'—c2! 87.3 (3)

Symmetry code: (i) —x, y,1—z.

H atoms were placed in calculated positions and not refined.

Data collection: SMART (Siemens, 1996); cell refinement: SMART
and SAINT (Siemens, 1994); data reduction: XPREP in SHELXTL
(Siemens, 1994); program(s) used to solve structure: SHELXS97
(Sheldrick, 1990); program(s) used to refine structure: SHELXL97
(Sheldrick, 1997); molecular graphics: SHELXTL; software used to
prepare material for publication: SHELXTL.

Figure 1

The structure of the title compound, showing 40% probability displace-
ment ellipsoids. H atoms have been omitted for clarity. Hydrogen bonds
are indicated by dashed lines.

Figure 2
A view of the packing within the unit cell, viewed along [001]. Probability
ellipsoids are drawn at the 30% level.
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