metal-organic papers

Acta Crystallographica Section E
Structure Reports
Online

ISSN 1600-5368

A. Sreekanth,® Hoong-Kun Fun,®*
Rohith P. John,?

M. R. Prathapachandra Kurup®
and Suchada Chantrapromma“#

?Department of Applied Chemistry, Cochin
University of Science and Technology, Kochi
682 022, India, ®X-ray Crystallography Unit,
School of Physics, Universiti Sains Malaysia,
11800 USM, Penang, Malaysia, and “Depart-
Department of Chemistry, Faculty of Science,
Prince of Songkla University, Hat-Yai, Songkhla
90112, Thailand

F Additional correspondence author, email:
suchada.c@psu.ac.th

Correspondence e-mail: hkfun@usm.my

Key indicators

Single-crystal X-ray study
T=297K

Mean o(C-C) = 0.005 A

R factor = 0.051

wR factor = 0.120
Data-to-parameter ratio = 15.6

For details of how these key indicators were
automatically derived from the article, see
http://journals.iucr.org/e.

© 2006 International Union of Crystallography
All rights reserved

Di-u-dioxo-bis({1-[phenyl(2-pyridyl-kN)-

methylene]-2-(pyrrolidin-1-ylthiocarbonyl-«S)-

hydrazinato-xN'}oxovanadium(V))

In the title centrosymmetric binuclear complex, [V,(Ci7H;7-
N,S),04], pairs of V atoms are linked by two oxo bridges. The
coordination geometry at each V" atom is distorted octa-
hedral, involving a pyridine N atom, a thiolate S atom, an
azomethine N atom from the 1-[phenyl(2-pyridyl)methylene]-
2-(pyrrolidin-1-ylthiocarbonyl)hydrazine(—) ligand, and one
terminal O and 2 bridging O atoms. The crystal structure is
stabilized by weak intermolecular C—H- - -O interactions.

Comment

The chemistry of vanadium-containing complexes has been
driven by its presence in biological systems. Oxovanadium(IV)
and vanadate(V) are the main species present in solution
under physiological conditions. The coordination chemistry of
vanadium has received considerable attention since the
discovery of vanadyl bromoperoxidase, from marine brown
algae Ascophyllum nodosum. Since then several vanadium-
containing enzymes have been isolated and characterized.
Thus vanadium has gained status as an important element by
catalysing both peroxidase and nitrogenase processes in
biological systems. The title complex, (I), is a result of our
attempts to synthesize a model complex from 2-benzoyl-
pyridine pyrrolidine-1-carbothiohydrazine (HBpypTsc) and
vanadium, which resulted in an unusal p-oxo-bridged struc-
ture. The structures of HBpypTsc (Sreekanth & Kurup, 2004)
and its Cu'" (Sreekanth & Kurup, 2003), Fe'"' (Sreekanth &
Kurup, 2004), Au™" (Sreekanth et al., 2004), and Mn" (Sree-
kanth ez al., 2006) complexes have been reported previously.

{0

The asymmetric unit of (I) consists of one half of the
[V2(C7H7N4S),0,4] molecule; the other half is related by an
inversion centre which is at the centre of the V1—O1—V1'—
O1' ring [symmetry code: (i) —x, —y, 1 — z]. The coordination
geometry at each V" atom is distorted octahedral (Fig. 1), in
which the equatorial plane is formed by two bridging dioxo O
atoms, an azomethine N and a terminal O atom while the axial

Received 4 July 2006
Accepted 11 July 2006

Acta Cryst. (2006). E62, m1919-m1921

doi:10.1107/51600536806026894 Sreekanth et al. -

[VZ(C1 7H 1 7N4S)ZO4]

m1919



metal-organic papers

Figure 1

The molecular structure of (I), showing 50% probability displacement
ellipsoids and the atomic numbering. The unlabelled atoms are related by
the symmetry operator (—x, —y, 1 — z).

Figure 2
The crystal packing of (I), showing weak intermolecular C—H---O
interactions as dashed lines.

coordination sites are occupied by a thiolate S atom and a
pyridine N atom from a 1-[phenyl(2-pyridyl)methylene]-2-
(pyrrolidin-1-ylthiocarbonyl)hydrazine(—) ligand. Selected
bond lengths and angles are listed in Table 1. The intra-
molecular V---V distance is 3.169 (1) A. Bond lengths and
angles in the ligands have normal values (Allen et al., 1987)
and the pyridinyl rings are essentially planar. The pyrrolidine
ring (N1/C1-C4) adopts an envelope conformation, with
puckering parameters g, = 0.346 (5) A and w = 87.4 (7)°
(Cremer & Pople, 1975); the r.m.s. deviation for atoms C1/C3/
C4/N1is 0.041 (4) A, while atom C2 forms the flap, 0.522 (5) A
from this plane. The atoms in the methylidine-1-pyrrol-
idinecarbothiohydrazide unit are essentially planar (r.m.s.

deviation = 0.088 ;\). The phenyl ring substituent is twisted
with respect to the V1/N3/C6/C13/N4/C7 plane, as reflected in
the N3—C6—C7—C12 torsion angle, indicating a (—)synclinal
conformation. The dihedral angle between the methylidine-1-
pyrrolidinecarbothiohydrazide plane and phenyl ring is
71.72 (18)°. The tridentate ligands are trans to each other. The
crystal structure is stabilized by intermolecular weak C—
H- - -O interactions (Fig. 2 and Table 2).

Experimental

Vanadyl acetylacetonate (Aldrich) was used as received. The ligand
HBpypTsc was synthesized by the procedure discussed elsewhere
(Sreekanth & Kurup, 2004). All solvents were distilled before use.
The title compound was synthesized by stirring a solution of the
ligand HBpypTsc (1 mmol) in chloroform (20 ml) while adding a
solution of vanadylacetyl acetonate (1 mmol) over a period of 1 h.
The solution turned orange; it was filtered and allowed to stand for
6 d, giving X-ray quality single crystals of (I). Analysis calculated

(found) (%): C 52.10 (52.04), H 4.32 (4.37), N 14.27 (14.28).

Crystal data

[V2(Ci7H7N4S),04]
M, = 784.71
Monoclinic, P2, /c
a=103912 (8) A

b =17.4103 (14) A
¢ =11.0953 (7) A

B =118.877 (5°

vV =17577 (2) A®

Data collection

Bruker SMART APEX2 CCD area-
detector diffractometer

 scans

Absorption correction: multi-scan
(SADABS; Bruker, 2005)
Tnin = 0.701, Tppax = 0.881

Refinement

Refinement on F?

R[F? > 20(F?%)] = 0.051

wR(F?) = 0.120

S=116

3801 reflections

243 parameters

H-atom parameters constrained

zZ=2

D,=1483 Mgm>
Mo Ko radiation
wn=10.70 mm™!
T=297(2) K

Slab, light brown

0.52 x 0.44 x 0.18 mm

9824 measured reflections
3801 independent reflections
3129 reflections with I > 20(I)
Rin = 0.026

Omax = 27.0°

w = 1/[0*(F,?) + (0.0428P)*
+ 1.5976P]
where P = (F,” + 2F2)/3
(AI6)max < 0.001
APmax =041 ¢ A3
Apumin = =030 e A3

Table 1

Selected geometric parameters (A, °).
Vi-02 1.612 (2)
vi—ot 1.6702 (19)
V1—N4 2117 (2)
02—V1-01 106.01 (11)
02—V1—N4 90.21 (11)
02_—V1—N3 102.39 (10)
O1'—V1—N3 151.59 (9)
N4—V1—N3 73.93 (9)
02—V1-01 172.83 (10)
o1'-vi—o1 77.42 (9)
N3—N2—-C5—N1 —-177.8 (2)

V1—N3 2.184 (2)
V1-01 2354 (2)
V1Sl 23899 (9)
N4—V1-01 82.77 (8)
N3—V1-01 7430 (7)
02—V1-81 96.26 (9)
N4—V1-81 151.20 (7)
N3—V1-S81 7727 (6)
01—V1-Sl1 89.25 (6)
V1i-01-V1 102.59 (9)
N3—C6—C7—ClI2 —738 (4)

Symmetry code: (i) —x, —y, —z + 1.
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Table 2

Hydrogen-bond geometry (A, °).

D—H:---A D—H H---A D---A D—H---A
C10—HI104---02" 0.93 244 3278 (5) 149
C15—H154- - -02" 0.93 2.44 3302 (4) 154

Symmetry codes: (i) x — 1, —y — 1, z — % (iii) x, -y = L, z + 1.

H atoms were placed in calculated positions, with C—H = 0.93—
0.97 A and Uy(H) = 1.2U,4(C).

Data collection: APEX2 (Bruker, 2005); cell refinement and data
reduction: SAINT (Bruker, 2005); program(s) used to solve and
refine structure: SHELXTL (Sheldrick, 1998); molecular graphics:
SHELXTL; software used to prepare material for publication:
SHELXTL and PLATON (Spek, 2003).

AS thanks the Cochin University of Science and Tech-
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Malaysian Government and Universiti Sains Malaysia for the
Scientific Advancement Grant Allocation (SAGA) (grant
No.304/PFIZIK/653003/A118).

References

Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. & Taylor,
R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19.

Bruker (2005). APEX2 (Version 1.27), SAINT (Version V7.12a) and
SADABS (Version 2004/1). Bruker AXS Inc., Madison, Wisconsin, USA.

Cremer, D. & Pople, J. A. (1975). J. Am. Chem. Soc. 97, 1354-1358.

Sheldrick, G. M. (1998). SHELXTL. Version 5.1. Bruker AXS Inc., Madison,
Wisconsin, USA.

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Sreekanth, A., Fun, H. K. & Kurup, M. R. P. (2004). Inorg. Chem. Commun. 7,
1250-1253.

Sreekanth, A., Joseph, M., Fun, H. K. & Kurup, M. R. P. (2006). Polyhedron,
25, 1408-1414.

Sreekanth, A. & Kurup, M. R. P. (2003). Polyhedron, 22, 3321-3332.

Sreekanth, A. & Kurup, M. R. P. (2004). Polyhedron, 23, 969-978.

Acta Cryst. (2006). E62, m1919-m1921

Sreekanth et al. « [V,(Cy;H7N45),04] m1921



