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The title compound, Na(CyH,,P)[V(C;H¢OS),0], contains
oxovanadium(IV) in a square-pyramidal coordination
geometry with a basal plane consisting of a cis-S,0, donor
group. The [VO(mmp),]*~ (mmpH, = 2-mercapto-4-methyl-
phenol) units are linked into infinite chains by the sodium ions.

Comment

The controlled linking of discrete molecular building blocks
into supramolecular aggregates can be achieved through
utilizing a number of different kinds of inter-subunit inter-
actions. For oxovanadium(IV) compounds, solid-state and

27
O
Me S\ .S Me
Na*-PPhj- \©: \V< j@/
O/ O

@

solution structures have been stabilized by specific interac-
tions including (i) V=0—V=0 linkages (Zheng et al., 1995;
Aiello et al., 1997; Saez-Puche et al., 1998), (ii) hydrogen bonds
(Wen et al., 1998), (iii) bridging ligands (Salta et al., 1996) and
(iv) alkali or alkaline earth ions functioning in a bridging
mode (Garcia-Jaca et al., 1993). We have reported (Klich et al.,
1996) the vanadyl(IV) complex Na(Ph,P)[VO(mp),]-Et,O
containing the mixed O,S-donor ligand mp>~ [mpH, = 2-
mercaptophenol, CsH4(OH)(SH)]. In this solid, a pair of
[VO(mp),]*~ anions are linked together through a pair of
sodium ions into a centrosymmetric dimer. Each sodium ion is
bonded to two ligand O atoms from one [VO(mp),]*~ unit and
to one ligand O atom plus the vanadyl O atom from the other.
In the course of these studies, we also prepared the related
compound Na(Ph,P)[VO(mmp),] (mmpH, = 2-mercapto-4-
methylphenol), (I), which crystallized in a structure with

Figure 1
The structure of the [VO(mmp),]*~ dianion. Displacement ellipsoids are
drawn at the 50% probability level.

anionic [NaVO(mmp), ™ ], chains. We report herein upon this
structure.

The square-pyramidal anion, [VO(mmp),]*~, contains an
apical O atom with a V=0 bond length of 1.619 (2) A, and an
0O,S, basal plane with the two five-membered V—O—-C—C—
S chelate rings in a cis configuration (Fig. 1). This cis config-
uration has been seen in the other four oxovanadium(IV)
complexes with an O,S, donor set which have been structu-
rally characterized (Higes-Rolando et al., 1994; Tsagkalidis et
al., 1994; Preuss et al., 1990; Klich et al., 1996; Wen et al., 1998).
The V(0O,S,) core thus displays pseudo-C,; symmetry with the
o plane passing through the V—O3 bond and bisecting the
O1—-02 and S1—S2 vectors. The V atom is displaced
0.598 (1) A from the O,S, least-squares plane, giving a slightly
flatter pyramid than in [VO(mp),]*~, where the corresponding
displacement is 0.638 A. The V—S and V—O basal plane
bond lengths average to 2.375 and 1.963 A, respectively, and
are very similar to those in [VO(mp),]>~ (2.365 and 1.959 A,
respectively) and the other three VO(OS), complexes. The
two five-membered chelate rings are folded about the O—S
vector, with the aromatic rings bending toward the apical O
atom and making angles of 24.54 (9) and 12.60 (8)° with the
01—V —S1 and 02—V —S2 planes, respectively. While this
bending is also observed in the related complexes
[VO(mp),]*~ (Klich et al., 1996) and VO(Hmpp), (Wen et al.,
1998), it is more pronounced in the title compound.
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Figure 2
View of the [NaVO(mmp), ] chains down the a axis. The chains can be
seen running parallel to b. C and H atoms have been omitted for clarity.
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The [VO(mmp),]*~ ions are linked through sodium ions
into one-dimensional polymeric chains (Fig. 2). Each Na*
bridges two [VO(mmp),]*~ ions, coordinating through the two
ligand O atoms from one unit and the ligand S atom plus the
vanadyl O atom from the other. The chains run parallel to the
b axis, along the crystallographic twofold screw, so that each
[VO(mp),]*~ unit is rotated 180° to the next. The chains are
well isolated from each other, being separated by Ph,P* ions.
The sodium ions are four-coordinate, with no solvent mol-
ecules attached, in contrast to the dimeric units in
Na(Ph,P)[VO(mp),]-Et,O, where a molecule of ether
completes the five-coordination of each sodium ion. In the
title compound, a phenyl ring from Ph,P* blocks one side of
each Na" where a solvent molecule might otherwise have been
located. The Na—O bond lengths are significantly shorter in
the title compound than in Na(Ph4P)[VO(mp),]-Et,O, prob-
ably reflecting an opening up of the dimeric structure relative
to the infinite chain due to close proximity of the sodium ions
held between pairs of [VO(mp),]*~ ions.

Experimental

Na(Ph,P)[VO(mmp),] was prepared under an atmosphere of pre-
purified N,. To a stirred suspension of VO(acac), (0.76 g, 2.9 mmol)
in EtOH (35 ml) was added a solution of Na,mmp in MeOH (15 ml)
[prepared from reaction of 2-mercapto-4-methylphenol (1.0 g,
7.1 mmol) with NaOMe in MeOH]. The VO(acac), dissolved in the
reaction mixture and an olive-green solution resulted. After 2 h of
stirring at ambient temperature, the mixture was filtered to remove
small amounts of undissolved material and Ph,PCl was added. Some
pale solid (NaCl) precipitated and was removed by filtration. Addi-
tion of a small amount of diethyl ether to the green filtrate and
subsequent standing led to formation of well formed green crystals,
which were isolated by filtration. The IR spectrum showed a strong
band at 951 cm™! indicative of the presence of the V=0 group.

Crystal data

Na(C,4H,P)[V(C;H0S),0]
M, = 705.66

D,=1381 Mgm™
Mo Ko radiation

Monoclinic, P2/n
a=13888(3) A

b =10947 (2) A
c=22330(5) A
B=9001(2)°
V =3394.9 (13) A®
Z=4

Data collection

Syntex P2; diffractometer
 scans
Absorption correction: ¥ scan

(North et al., 1968)

Tomin = 0.789, Tyax = 0.841
13 312 measured reflections
5977 independent reflections
4301 reflections with I > 20(1)

Refinement

Refinement on F?
R[F? > 20(F*)] = 0.033
wR(F?) = 0.072
§=1.00

5977 reflections

417 parameters

Cell parameters from 30
reflections

6 = 20.77-28.90°

w=0.512mm™"

T=129K

Block, green

0.42 x 0.38 x 0.28 mm

Rine = 0.032

Omax = 25.01°

h=-16 — 16

k=-1—13

l=-26— 26

3 standard reflections
every 97 reflections
intensity decay: <2%

H-atom parameters constrained

w = 1/[0*(F,?) + (0.0295P)?]
where P = (F,” + 2F.%)/3

(Al0)max = —0.01

Apmax=077e AT

APmin = —038¢ A7

Table 1 .

Selected geometric parameters (A, °).

V—03 1.6194 (15) Na—02 2256 (2)
vV_02 1.959 (2) Na—01 2260 (2)
vV_o1 1.967 (2) Na—O3 2281 (2)
V-82 2.3652 (8) Na—S1' 2.9371 (12)
V—Ss1 23853 (8)

02—-V-82 84.09 (5) C8—S2—V 95.52 (8)
01-V-S1 82.93 (5) C2—-01—-V 119.26 (14)
Cl1-S1—-V 94.50 (8) C9—-02—V 120.61 (14)

Symmetry code: (i) 3 —x,3+y,1—z.

A peak representing 0.76 e A~ was observed in the final differ-
ence map at a distance of 1.32 A from V,1.92 A from 01,2.28 A from
02, 2.14 A from S1 and 2.43 A from S2. However, in a refinement
carried out on another data set on the same crystal, collected using a
Bruker 1K CCD detector, the peak was not observed. The 20 highest
peaks in the difference map were all found in the vicinity of the
aromatic rings of the ligands and the tetraphenylphosphonium cation,
with none greater than 0.41 e A3 It was concluded that the peak
near V was spurious. The H-atom isotropic displacement parameters
were fixed at either 1.5 (methyl) or 1.2 (aryl) times the equivalent
isotropic displacement parameters of their parent atoms.

Data collection: P3/P4-PC (Siemens, 1991); cell refinement:
P3/P4-PC; data reduction: XDISK (Siemens, 1991); program(s) used
to solve structure: XS (Siemens, 1994); program(s) used to refine
structure: SHELXL93 (Sheldrick, 1993); molecular graphics: XP
(Siemens, 1994); software used to prepare material for publication:
SHELXL93.

Supplementary data for this paper are available from the IUCr electronic
archives (Reference: BK1473). Services for accessing these data are
described at the back of the journal.
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