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Abstract. [PtC12(C2H3N)2], Mr---348.1, monoclinic, 
P21/c, a = 6.653 (1), b = 12.506 (3), c = 10.290 (2) A, 
f l = 1 0 5 . 3 9 ( 2 )  ° , V = 8 2 5 . 5 ( 6 ) A  a, Z = 4 ,  D x =  
2.801 g cm -3, 2(Mo Ka) = 0.71073 A, /t = 
177.51 cm -~, F(000) = 624, T =  297 K, R = 0-032 for 
1826 observations (of 2395 unique data). The molecule 
is nearly planar, its nine non-H atoms exhibiting a mean 
deviation of 0.056 A from coplanarity, with a C1 atom 
having maximum deviation 0-140 (2) A. Coordination 
geometry is square planar, with the largest deviation 
from orthogonal bonds being N - P t - N  91.2 (2) °. 
Acetonitrile ligands coordinate linearly with P t - N - C  
angles 174.6 (6) and 179.0 (6) °. Pt-C1 distances are 
2 .266(2)  and 2 . 2 7 1 ( 2 ) A ;  Pt--N distances are 
1.969 (5) and 1.978 (5)A. The closest intermolecular 
distance between Pt atoms is 5.187 (1) A. 

Experimental. Material obtained as yellow crystals 
from CH3CN solution. Crystal size 0.16 x 0.28 x 
0.40 mm, space-group determination from systematic 
absences hOl with l odd, 0k0 with k odd, cell dimensions 
from setting angles of 25 reflections having 13 < 
/9< 14 °. Data collection on Enraf-Nonius CAD-4 
diffractometer, M o K a  radiation, graphite mono- 
chromator, at--20 scans designed for I = 508(I), subject 
to max. scan time 120s, scan rates varied 0 .56 -  
4.0 °min  -~. Data having 1 < / 9 < 3 0  ° , 0 < h < 9 , 0 <  
k < 17, - 1 4  < l < 14 measured, corrected for Lorentz, 
polarization, background effects. Absorption correction 
by ~' scans, min. relative transmission coefficient 
35.53%. Standard reflections 200, 020, 002, +1.9% 
max. variation. 2395 unique data (Ri,t = 0.026), 1826 
observed 1 > 3tr(/). Structure solved by heavy-atom 
methods and refined by full-matrix least squares based 
on F with weights w = 4F~o[t72(I) + (0"02F~o)2] -1, using 
Enraf-Nonius SDP (Frenz & Okaya, 1980), scattering 
factors of Cromer & Waber (1974), anomalous- 
dispersion coefficients of Cromer (1974). Non-H atoms 
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Table 1. Coordinates and equivalent isotropic thermal 
parameters 

Beq = ~4( a2•vl, + b2#22 + e2#33 + acfl,3c°s~ • 

x y z BeQ(A 2) 
Pt 0.19867 (5) 0.22380 (3) 0.22191 (3) 2.597 (5) 
Cl(l) 0.1289 (4) 0.3900 (2) 0.2874 (2) 3.75 (4) 
c1(2) 0.4371 (4) 0.2913 (2) 0.1227 (2) 4.38 (5) 
N(1) 0.252 (1) 0.0801 (7) 0.1581 (8) 2.5 (l) 
N(2) -0.002 (1) 0.1646 (6) 0.3128 (8) 2.4 (1) 
C(I) 0.272 (1) 0.0012 (8) 0.1127 (9) 3.2 (2) 
C(2) 0.297 (2) -0.1026 (8) 0.0498 (10) 3.8 (2) 
C(3) -0.115 (1) 0.1300 (7) 0.3661 (9) 3.4 (2) 
C(4) -0.260 (1) 0.0862 (9) 0.4393 (10) 4.3 (2) 

anisotropic, H atoms not located. Final R = 0.032 
(0.053 all data), w R = 0 - 0 3 6 ,  S = 2 . 2 9 6  for 83 
variables. Max. A/tr = 0.01 in final cycle, max. residual 
density 1.26 (near Pt), min. - 0 . 8 6 e A  -3, extinction 
g =  1.87 (5) x 10 -7 , where I Fcl = I Fol (1 + glc). 
Atomic coordinates and equivalent isotropic thermal 
parameters are given in Table 1.t Fig. 1 shows the 
atom-numbering scheme and geometry of the molecule. 

Related literature, cis-Bis(benzonitrile)dichloro- 
platinum(II): Eysel, Guggolz, Kopp & Ziegler (1983); 
trans-bis(benzonitrile)dichloroplatinum(II): Lauher & 
Ibers (1975); cis-dichloroplatinum(II) complexes: 
Howard-Lock, Lock, Turner & Zvagulis (1981), 
Newkome, Evans, Kiefer, Delord, Fronczek, Gupta & 
Xia (1986), Osborn & Rogers (1974). 

This work was supported in part by the Center for 
Energy Studies, LSU. 

"[" Lists of anisotropic thermal parameters and structure-factor 
amplitudes have been deposited with the British Library Document 
Supply Centre as Supplementary Publication No. SUP 43135 (13 
pp.). Copies may be obtained through The Executive Secretary, 
International Union of Crystallography, 5 Abbey Square, Chester 
CH 1 2HU, England. 
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1644 cis-BIS (AC ETO NITRILE)DIC HLOROPLATINUM (II) 

/ N 
CI(1)-Pt-N(I) 177.8121 
CI(2)-Pt-N(2) 178.4 (2) 

Fig. 1. Numbering scheme and geometry of the title compound. 
(Distances in A, angles in o.) 
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Tetraphenylphosphonium-hexawolframat-Dibromomethan-Solvat 

VON WOLFGANG WILLING, ULRICH MULLER* UND ALEXANDER BERG 

Fachbereieh Chemie der Universitdt, Hans-Meerwein-Strafle, D-3550 Marburg, Bundesrepublik Deutschland 

(Eingegangen am 2. August 1985; angenommen am 12. Mai 1986) 

Abstract. [P(C6_H5)4] 2[W6019].4CH2Br2, M r = 

2781.27, triclinic, P1, a = 12.079 (3), b- -  12.469 (2), 
c = 12.685 (3) A, a = 84.00 (2), f l=  62.20 (3), 7 =  
89.82 (2) ° , V =  1678.6 A a, Z =  1, D x= 2.75 g cm -3, 
2(Mo Ka) = 0.7017 ./k, /a = 152.9 cm -1, F(000) = 
1266, T =  295 K, R -- 0.062 for 2135 independent 
observed reflexions. In the [W6019 ]2- ion six octahedra 
share a common corner in the center; the symmetry of 
the ion deviates only marginally from m3m. The cations 
are arranged into (PPh+)2 pairs about inversion 
centers. Each [W60~9] 2- ion is surrounded by eight of 
these pairs involving the 12 closest PPh4 + ions. P - C  
bond lengths: 1.78 (2) to 1.79 (2)/k; C - P - C  angles: 
107 (1) to 110 (1) °. C - B r  bond lengths: 1.86 (4) and 
1.89 (4)A. 

Expedmentelles. 1 g W(NO)2Br 2 (Johnson & A1- 
Obaidi, 1970) wurde mit einer L6sung von 1,04g 
PPh4Br in 30ml CH2Br 2 unter AusschluB von 
Feuchtigkeit in L6sung gebracht. Im Verlaufe yon zwei 
Wochen kristallisierten 1,46 g grfines PPh 4- 
[W(NO)EBr a] aus, die abgefrittet wurden. Aus dem 
Filtrat kristaUisierte die farblose Titelverbindung im 
Verlaufe eines Jahres. Uber den Reaktionsablauf wissen 

* Korrespondenzautor. 
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wir nichts; mfglicherweise ist durch einen undichten 
Verschlu8 Feuchtigkeit eindiffundiert und hat zur 
Bildung des [W6O1912--Ions geffihrt, oder es hat eine 
Reaktion mit der Glaswand stattgefunden. Der zur 
Strukturuntersuchung verwendete Kristall mat] 0,288 × 
0,23 x 0,023 mm. 

Messung: Vierkreisdiffraktometer Enraf-Nonius 
CAD-4, Mo Ka-Strahlung (Graphit-Monochromator), 
Gitterparameterberechnung mit 11 Reflexen 14 < 0 < 
20 °; oJ-scan, sinS/2 < 0,48 A -~ (0 < h < 10, 
-11  < k < 11, - 1 0  < l < 10); Kontrollreflexe 200 und 
222 zeigten gegen Ende einen Intensit~itsabfall von ca 
3%; Lorentz-, Polarisationsfaktor- and Absorptions- 
korrektur (Transmissionsfaktoren 0,123 bis 0,721); 
2674 unabh~ingige Reflexe, davon 539 mit F < 2a(F) 
als unbeobachtet gewertet und zur Verfeinerung nicht 
verwendet. Strukturaufkl~ung mittels Patterson- 
Synthese und Differenz-Fourier-Synthese. Verfeinerung 
durch Minimalisieren von ~w(  I Fol - I F c I) 2 mit w 
= 1/a2(F) bis alle A/a < 0,1. H-Atome in berechneten 
Lagen angenommen, Phenylgruppen als starre 
Einheiten behandelt ( C - C  1,395 A, C - H  1,08 A); 
anisotrope Temperaturfaktoren f/Jr W, Br und P, 
isotrope ffir O und C, je ein gemeinsamer isotroper 
fiir die Phenyl-H- bzw. L6sungsmittel-H-Atome. 
AbschlieBende Differenz-Fourier-Synthese: I Apl < 
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