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Abstract

The structure of [Pt2(CgHsS)>(CgH,5P)4](PFs)> has been
determined by single-crystal X-ray diffraction at room
temperature. The cation has C; symmetry with a square-
planar-coordinated Pt atom. The central Pt,S; ring is a
rhombus with angles S—Pt—S’ 81.34 (5) and Pt—S—
Pt’ 98.66(5)°.

Comment

Insertion reactions of alkynes into metal-hydrogen
bonds are important elementary steps in homoge-
neously catalyzed reactions (Cornils & Herrmann,
1996). We found that insertion reactions of the thio-
substituted alkynes RSC=CR’ (R, R’ = alkyl, aryl)
into Pt—H bonds of neutral platinum complexes of
the type [PtCIH(PR;3),] are characterized by unusual
regio- and stereoselectivities (Steinborn et al., 1998).
Contrary to this, in the reaction of the cationic
hydride complex trans-[PtH(MeOH)(PEt;),]PF, with
PhSC=CSiMe;, C—S bond cleavage occurs, giving
the title complex, [Pty(u-SPh)>(PEt3)4](PFs),, (I), which

© 1998 International Union of Crystallography
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[Cd(S203)(C2HgN>)(H,0)].H,O

was characterized by microanalysis and NMR ('H and
13C) spectroscopy.
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We report here the structure of (I), which crystallizes
in space group P1 with all atoms residing on general
positions. The complex crystallizes as discrete cations
and anions with no unusual contacts between them.
The unit cell contains one formula unit. A view of the
dinuclear cation, [Pt;(u-SPh),(PEt3)4]**, which lies on
an inversion centre at (0,3,1), is shown in Fig. 1.

Fig. 1. Perspective view of the cation [Pt>(-SPh)>(PEt3)3]%*. Dis-
placement ellipsoids are drawn at the 30% probability level. H
atoms have been omitted for clarity.

The Pt atom is square-planar coordinated (sum of
angles 361.15°) by two phosphine ligands and two
bridging phenylthio ligands. However, the Pt,S, and
PtP> planes form a dihedral angle of 11.63 (8)°, indi-
cating a small twist distortion of the square-planar co-
ordination geometry of the Pt!! atom. Apparently, to
decrease the steric interactions between the phosphine
ligands, the P1—Pt—P2 angle is widened to 97.39 (6)°.
Also for steric reasons, the complex plane (Pt, Pt, P1,
Pl', P2, P2, S, §'; symmetry code as in Table 1) and the
planes of the phenyl rings (C1-C6) are almost perpen-
dicular [interplanar angle 89.8 (1)°]. The central Pt;S;
ring is planar due to the inversion symmetry and is
a rhombus with S—Pt—S' 81.34(5) and Pt—S—Pt'
98.66 (5)°. The Pt—S bond lengths [Pt—S 2.392 (2) and
Pt—S 2.389(2) A] are equal within the 3¢ criterion.
They are in the range found for other complexes with
Pt(u-SR)Pt moieties (2.274-2.402 A; Capdevila et al.,
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1992, and references therein) and only slightly longer
than those in complexes with terminal thiolato ligands
trans to phosphine ligands (2.306-2.379 A; Chen et al.,

1994; Gosselink et al., 1981; Smith et al., 1994). The
Pt. - -Pt distance is 3.627 (1) A, which is slightly longer
than the van der Waals distance for platinum (3.4-3.6 A;
Bondi, 1964) and also the Pt---Pt distances found in
other dinuclear platinum complexes with Pt;S, rings
(3.175-3.556 A; Capdevila er al., 1992, and references
therein).

Experimental

The synthesis of [Pty(i-SPh);(PEts3)s](PFs), was carried out
by reaction of stoichiometric amounts of trans-[PtH(MeOH)-
(PEt3)2]PFs (Clark et al., 1977) and PhSC=CSiMe; (Wake-
field, 1988: Siebert et al., 1968) in methanol solution at room
temperature. After 2h, the precipitate was filtered, washed
with methanol and dried in vacuo. Crystals (5% yield, colour-
less, m.p. 590 K) suitable for X-ray diffraction study were

obtained from an acetone—ethanol solution.

Crystal data

[Pt2(CeHsS)2(CoHisP)a]-
(PFs)2
M, = 1371.04
Triclinic
Pl .
a=11.150(2) A
b=11232(2) A
c=12.176 3) A
a = 65.67 (2)°
B = 84.14 (2)°
'y 65.641 (13)°
= 1261.6 (4) A°
Z =1
D. = 1805 Mg m™*
D,, not measured

Data collection

Stoe Stadi-4 four-circle
diffractometer

wi20 scans

Absorption correction:
semi-empirical via ¥
scans (North et al., 1968)
Tmin = 0.36, Thax = 0.56

5048 measured reflections

4454 independent reflections

Refinement

Refinement on F?

R[F? > 20(F%)] = 0.032
wR(F?) = 0.088
$=1.071

4450 reflections

298 parameters

Only H-atom U’s refined

Mo Ko radiation

A=0.71073 A

Cell parameters from 32
reflections

0 = 4.36-34.93°

u=5.881 mm™!

T=293(2)K

Prismatic

0.30 x 0.20 x 0.10 mm

Colourless

4120 reflections with

I> 20D
Rin = 0.054
Omax = 25°
h=-13 — 13
k=-11—-13
I=-11->14

1 standard reflection
frequency: 60 min
intensity decay: 3%

Apmax =0.925e¢ A 3
Apmin = —0.550 ¢ A3
Extinction correction:

SHELXL93 (Sheldrick,

1993)
Extinction coefficient:
0.0063 (5)

1103

Scattering factors from
International Tables for
Crystallography (Vol. C)

w = U[oX(F2) + (0.0582P)
+ 0.0415P)
where P = (F2 + 2F})/3
(A/U)mux = 0.001

Table 1. Selected geometric parameters (A, °)

S—C1 1.792(7) Pt—S 2.392(2)
PL—PI 2.294 (2 Pt--§' 23893015
P—pP2 2.293(2)

Ci—S—pt 101.2(2) Pl-- Pi—§' 170.48 (5)
Cl—S—Pt 100.2(2) P2—Pt- S 166.55 (6)
P'—S—Pt 98.66 (5) P1—P1—S§ 93.46(6)
P2—P1—P1 97.39(6) S'—Pi—S 81.34(5)
P2—pP1—S' 88.96 (5)

Symmetry code: (i) —x, 1 —y,1 —z.

Data collection: STADI4 (Stoe & Cie, 19964). Cell refinement:
STADI-4. Data reduction: X-RED (Stoe & Cie, 1996b). Pro-
gram(s) used to solve structure: SHELXS86 (Sheldrick, 1990).
Program(s) used to refine structure: SHELXL93 (Sheldrick,
1993). Molecular graphics: ORTEPIIl (Burnett & Johnson,
1996). Software used to prepare material for publication:
SHELXL93.
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Supplementary data for this paper are available from the IUCr
electronic archives (Reference: NA1346). Services for accessing these
data are described at the back of the journal.

References

Bondi, A. (1964). J. Phys. Chem. 68, 441-451.

Burnett, M. N. & Johnson, C. K. (1996). ORTEPIIL. Report ORNL-
6895. Oak Ridge National Laboratory, Tennessee, USA.

Capdevila, M., Clegg, W., Gonzalez-Duarte, P., Harris, B., Mira, 1.,
Sola, J. & Taylor, I. C. (1992). J. Chem. Soc. Dalton Trans. pp.
2817-2826.

Chen, Q.. Boeheim, F., Dabrowiak, J. & Zubieta, J. (1994). Inorg.
Chim. Acta, 216, 83-87.

Clark, H. C., Fiess, P. L. & Wong, C. S. (1977). Can. J. Chem. 55,
177-188.

Cornils, B. & Herrmann, W. A. (1996). Editors. Applied Homogeneous
Caialysis with Organometallic Compounds. Weinheim: VCH.

Gosselink, J. W., van Koten, G., Brouwers, A. M. F. & Overbeck, O.
(1981). J. Chem. Soc. Dalion Trans. pp. 342-352.

North, A. C. T., Phillips, D. C. & Mathews, F. S. (1968). Acta Cryst.
A24, 351-359.

Sheldrick, G. M. (1990). Acta Crysi. A46, 467-473.

Sheldrick, G. M. (1993). SHELXL93. Program for the Refinement of
Crystal Structures. University of Gottingen, Germany.

Siebert, W., Davidsohn, W. E. & Henry, M. C. (1968). J. Organome:.
Chem. 15, 69-75.

Smith, V. C. M., Aplin, R. T., Brown, J. M., Hursthouse, M. B.,
Karalulov, A. I., Malik, K. M. A. & Cooley, N. A. (1994). J. Am.
Chem. Soc. 116, 5180-5189.

Steinborn, D.. Becke, S., Bruhn, C. & Heinemann, F. W. (1998). J.
Organomet. Chem. 556, 189-196.

Swoe & Cie (1996a). STADI4. Version 1.05¢c. Stoe & Cie, Darmstadt,
Germany.

Stoe & Cie (1996b). X-RED. Version 1.05. Stoe & Cie, Darmstadt,
Germany.

Wakefield, B. J. (1988). Organolithium Methods, pp. 135-137. New
York: Academic Press.



