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lodo(1,10-phenanthroline)bis(pyrrolidine-

1-dithiocarboxylato-«2S,5")bismuth(111)

The title compound, [Bi(C4HgNS,),I(Ci,HgN,)], is mono-
meric, with the Bi atom chelated by the S atoms of two
pyrrolidine-1-dithiocarboxylate ligands and both N atoms of
one 1,10-phenanthroline ligand. An iodide ligand completes
the coordination, with the seven-coordinate Bi atom adopting
a highly distorted capped octahedral geometry.

Comment

Dithiocarbamates have been known as effective ligands for
transition metal ions for many years. They can form chelates
(Xu et al.,2001) or act as bridging ligands (Bardaji et al., 1994).
However, the chemistry of main-group metal complexes with
dithiocarbamates has been less extensively studied, and
reports describing bismuth(III) dithiocarbamate complexes
have appeared (Yin et al, 2003). As a continuation of our
interest in sulfur-containing ligands, we report here the
synthesis and structure of the title compound, (I).

(M

The title compound, (I), is monomeric, with the Bi atom
chelated by the S atoms of two pyrrolidine-1-dithiocarboxyl-
ate ligands and both N atoms of one 1,10-phenanthroline. An
iodide ligand completes the coordination, yielding seven-
coordinate Bi (Fig. 1). The Bi atom is in a distorted capped
octahedral environment, with atoms S3 and N4 in axial posi-
tions, and atoms S1, S2, S4 and I1 in the equatorial plane. The
remaining N atom (N3) of the 1,10-phenanthroline ligand caps
the S2/S4/N4 face of this octahedron, giving a highly distorted
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capped octahedral coordination geometry. One of the biden-
tate pyrrolidine-1-dithiocarboxylate ligands forms a signifi-
cantly longer Bi—S bond [Bil—S4 = 2.939 (4) A] than the
others in the complex (Table 1). This variation in coordination
strength is also signalled by the fact that the C6—S4 bond is
significantly shorter than the other C—S bonds, suggesting
some delocalization in the system. In addition, the N atoms of
the chelating phenanthroline ligands coordinate the Bi atom.
The Bil —N3 and Bil —N4 distances fall in the same range as
in other Bi/N complexes (Baraanyi et al., 1977).

Experimental

To a stirred solution of Bil; (0.15 mmol) in acetonitrile (ca 20 ml),
phenanthroline (0.15 mmol) and sodium pyrrolidine-1-dithio-
carboxylate (0.30 mmol) were added. A yellow solution was obtained
and, after concentration and cooling, small yellow crystals of the title
compound formed. These were collected and dried in vacuum (yield
80%, m.p. 452 K). Analysis calculated for C,,H,,BiIN,S,: C 32.68, H
2.99, N 6.93%; found: C 32.58, H 3.30, N 6.77%.

Crystal data

[Bi(C4HsNS,),1(C1>HsN,)] vV =1315 (3) A®

M, = 808.57 Z=2

Triclinic, PT D, =2.043 Mg m™
a=10284 (12) A Mo Ko radiation

b =10.560 (13) A =822 mm™"

¢ =13.545 (16) A T =298 (2) K

o =79.155 (17)° Block, yellow

B =84.521 (17)° 0.21 x 0.18 x 0.17 mm
y = 65.523 (14)°

Data collection

Siemens SMART CCD
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Sheldrick, 1996)
Tonin = 0277, Tonax = 0.336
(expected range = 0.204-0.247)

Refinement

Refinement on F>
R[F? > 20(F%)] = 0.037
wR(F?) = 0.109
§=1.02

4560 reflections

308 parameters

6845 measured reflections
4560 independent reflections
3642 reflections with I > 20(1)
Rine = 0.027

Omax = 25.0°

H-atom parameters constrained

w = 1[o*(Fy?) + (0.0604P)%]
where P = (F,” + 2F2)/3

(A/0)max < 0.001

APmax =117 A7

Apmin = —1.11 e A3

Figure 1

The molecular structure of the title complex, showing 30% probability
displacement ellipsoids. H atoms have been omitted for clarity. Both
disorder components are shown.

All H atoms were positioned geometrically and treated as riding
on their parent atoms [C—HQ =093 A and Uiso(H) = 1.2U.4(C) for
aromatic, and C—H = 0.97 A and U;,(H) = 1.2U.4(C) for CH, H
atoms]. Atoms C2, C3, C4 and C5 of one pyrrolidine ring, together
with attached H atoms, are disordered over two positions each. The
site occupancies refined to 0.48 (4) and 0.52 (4). The highest peak and
deepest hole in the final difference Fourier map are 1.40 and 1.09 A,
respectively, from Bil.

Data collection: SMART (Siemens, 1996); cell refinement: SAINT
(Siemens, 1996); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997a); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997a); molecular graphics:
SHELXTL (Sheldrick, 1997b); software used to prepare material for
publication: SHELXTL.
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Table 1 .

Selected bond lengths (A).

Bil—S3 2702 (3) Bil—I1 3.161 (2)
Bil Sl 2719 (3) S1—Cl 1.742 (8)
Bil—S2 2725 (3) S2—C1 1.703 (9)
Bil—N4 2745 (7) S3—C6 1.713 (9)
Bil —N3 2.806 (7) S4-—C6 1.693 (9)
Bil—S4 2.930 (4)
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