
1102 [ C d ( S 2 0 3 ) ( C I 2 H 8 N 2 ) ( H 2 0 ) ] . H 2 0  

Baggio, S., Pardo, M. I., Baggio, R. & Gonzfilez, O. (1997). Acta 
Cryst. C53, 1521-1523. 

Brown, I. D. & Altermatt, D. (1985). Acta Co'st. B41, 244-247. 
Burgi, H. B. & Dunitz, J. D. (1994). Editors. Structure Correlation. 

Weinheim: VCH. 
Cavalca, L., Domiano, P., Gasparri, G. F. & Boldrini, P. (1967). Acta 

Cryst. 22, 878-885. 
Nardelli, M. (1983). Comput. Chem. 7, 95-98. 
Rodesiler, P. F., Charles, N. G., Griffith, E. A. H. & Amma, E. L. 

(1987). Acta Cryst. C43, 1058-1061. 
Sheldrick, G. M. (1990). Acta Cryst. A46, 467-473. 
Sheldrick, G. M. (1994). SHELXTLJPC. Version 5.0. Siemens Ana- 

lyrical X-ray Instruments Inc., Madison, Wisconsin, USA. 
Sheldrick, G. M. (1997). SHELXL97. Program for the Refinement of 

Crystal Structures. University of G6ttingen, Germany. 
Siemens (1991). P31P4-PC. Version 4.27. Data Collection Software. 

Siemens Analytical X-ray Instruments Inc., Madison, Wisconsin, 
USA. 

Teng, S. T., Fuess, H. & Bats, J. W. (1984). Acta Crvst. C40, 1785- 
1787. 

was characterized by microanalysis and NMR (IH 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, [Pt2(#-SPh)2(PEt3)4] 2÷, which lies on 

1 1 an inversion centre at (0,i,_~), is shown in Fig. 1. 
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A b s t r a c t  

The structure of [Pt2(C6HsS)2(C6H15P)4](PF6)2 has been 
determined by single-crystal X-ray diffraction at room 
temperature. The cation has Ci symmetry with a square- 
planar-coordinated Pt atom. The central PteS2 ring is a 
rhombus with angles S- -P t - -S '  81.34(5) and P t - - S - -  
Pt' 98.66 (5) °. 

C o m m e n t  

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 R S ~ C R '  (R, R' = alkyl, aryl) 
into Pt--H bonds of neutral platinum complexes of 
the type [PtC1H(PR3)2] 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)(PEt3)2]PF6 with 
P h S ~ S i M e 3 ,  C--S bond cleavage occurs, giving 
the title complex, [Pt2(#-SPh)2(PEt3)4](PF6)2, (I), which 

C18 C15 f~(~ 

C I 7 ~  

Cll 
C12 ~'~ 

Fig. 1. Perspective view of the cation [Pt2(/~-SPh)2(PEt3)4] 2+. 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 Pt2S2 and 
PtP2 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 II atom. Apparently, to 
decrease the steric interactions between the phosphine 
ligands, the PI - -P t - -P2  angle is widened to 97.39 (6) °. 
Also for steric reasons, the complex plane (Pt, Pt i, P1, 
P1 i, P2, P2 i, S, si; 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 Pt2S2 
ring is planar due to the inversion symmetry and is 
a rhombus with S- -P t - -S  ~ 81.34(5) and Pt--S--Pt '  
98.66 (5) °. The Pt--S bond lengths [Pt--S 2.392 (2) and 
pt i --s  2.389 (2),4,] are equal within the 3o criterion. 
They are in the range found for other complexes with 
Pt(p-SR)Pt moieties (2.274-2.402.4,; Capdevila et al., 
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1992, and  r e fe rences  there in)  and only  sl ightly longer  
than those  in c o m p l e x e s  wi th  te rmina l  th io la to  l igands  
trans to phosph ine  l igands  (2 .306-2 .379 ,4 , ;  C h e n  et al., 
1994; Gosse l ink  et at., 1981, Smi th  et al., 1994). The  
P t . . . P t  d i s tance  is 3.627 ( 1 ) A ,  w h i c h  is s l ight ly  longer  
than the van der  Waals  d i s tance  for  p l a t inum (3 .4 -3 .6  A; 
Bondi ,  1964) and  also the P t . . . P t  d is tances  found  in 
o ther  d inuc l ea r  p l a t i num c o m p l e x e s  wi th  Pt2S2 t ings  
( 3 . 1 7 5 - 3 . 5 5 6 , ~ ;  Capdev i l a  et al., 1992, and re fe rences  

therein) .  

E x p e r i m e n t a l  

The synthesis of [Pt2(/,t-SPh)2(PEt3)4](PF6)2 was carried out 
by reaction of stoichiometric amounts of trans-[PtH(MeOH)- 
(PEt3)2]PF6 (Clark et al., 1977) and P h S C ~ 2 S i M e 3  (Wake- 
field, 1988; Siebert et al., 1968) in methanol solution at room 
temperature. After 2 h, 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(C6HsS)z(C6HIsP)4]- 
(PF6)2 

Mr = 1371.04 
Triclinic 
PT 
a = 11.150(2) 
b = 11.232 (2) ,~ 
c = 12.176 (3) ~, 

= 65.67 (2) ° 
/3 = 84.14 (2) ° 
3' = 65.641 (13) ° 
V = 1261.6 (4) ,~3 
Z = I  
Dx = 1.805 Mg m -3 
Dm not measured 

Mo Ka  radiation 
A = 0.71073/~ 
Cell parameters from 32 

reflections 
0 = 4.36-34.93 ° 

= 5.881 min- 
T = 293 (2) K 
Prismatic 
0.30 × 0.20 x 0.10 mm 
Colourless 

Data collection 

Stoe Stadi-4 four-circle 
diffractometer 

w/20 scans 
Absorption correction: 

semi-empirical via ~p 
scans (North et at., 1968) 
Train = 0.36, "/'max = 0.56 

5048 measured reflections 
4454 independent reflections 

4120 reflections with 
I > 2or(/) 

Rim = 0.054 
0m~x = 25 ° 
h =  -13---* 13 
k =  -11  ---, 13 
I = - 1 1  ---, 14 
1 standard reflection 

frequency: 60 min 
intensity decay: 3% 

Refinement 

Refinement on F 2 
R[F 2 > 2or(F2)] = 0.032 
wR(F 2) = 0.088 
S = 1.071 
4450 reflections 
298 parameters 
Only H-atom U's refined 

Apmax = 0.925 e A-3 
Apmi, = -0 .550  e ,~-3 
Extinction correction: 

SHELXL93 (Sheldrick, 
1993) 

Extinction coefficient: 
0.0063 (5) 

w = l/[cre(Fo 2) + (0.0582P) 2 Scattering factors from 
+ 0.0415P] International Tables for  

where P = (F,~ + 21=,2)/3 Co'stallography (Vol. C) 
(A/cr)m,x = 0.001 

Table 1. Selec ted  geometr ic  parameters  (A, °) 

S----C 1 1.792 (7) Pt--S 2.392 t2) 
Pt--Pl 2.294 <2) Pt---S' 23893 f l 5j 
Pt--P2 2.293 (21 
C l--S--Pt ~ 1O1.2 (21 pl-- Pt--s; 170.48 (5~ 
CI--S--Pt 10().2 (2) P2--1~- S 166.55 ~6~ 
Pt'--S--Pt 98.66 (5j PI--Pt--S 93.46 (61 
P2--Pt--PI 97.39 (6j S'--Pt--S 81.34 ~51 
P2--Pt--S' 88.96 (5) 
Symmetry code: (i) -x,  1 - y, 1 - z. 

Data collection: STADI4 (Stoe & Cie, 1996a). 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: ORTEPIII (Burnett & Johnson, 
1996). Software used to prepare material for publication: 
SHELXL93. 

Financ ia l  suppor t  f rom the Fonds  der  C h e m i s c h e n  In- 
dus t r ie  and D e u t s c h e  F o r s c h u n g s g e m e i n s c h a f t  is grate-  
ful ly  a c k n o w l e d g e d ,  as is the loan o f  c h e m i c a l s  by 

D e g u s s a  (Hanau) .  

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. 
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