
206 [{ C6HsNNNC 6H4NNN(H)C 6H5 } C u ]  4 

Table 3. Selected distances (A) and angles (0) with 
e.s.d.'s 

Symmetry operator: (i) 1 -x,  y, O. 5 -  z. 

Cul. . .Cu2 2.650 (2) Cul . . .CuP 3.927 (2) 
Cul...Cu21 2.684 (2) Cu2...Cu2 L 3.324 (2) 
CuI--NI 1.950 (6) Cu2--N2 P 1.942 (7) 
Cu l -N23  1.934 (7) Cu2-N3 1.945 (7) 
Cul--N24 2.225 (7) Cu2--N4 2.161 (8) 
N I - N 2  1.298 (9) N21-N22 1.304 (9) 
N2-N3  1.280 (9) N22-N23 1.276 (9) 
N4-N5 1.27 (2) N24-N25 1.24 (2) 
N5-N6  1.32 (1) N25-N26 1.33 (1) 

C u 2 - C u l - C u 2  t 77.08 (5) C u I - C u 2 - C u l  i 94.82 (6) 
C u 2 - C u I - N 1  84.9 (2) C u l - C u 2 - N 2 P  86.2 (2) 
C u 2 - C u I - N 2 3  106.3 (2) C u I - C u 2 - N 3  81.5 (2) 
Cu2-Cu 1-N24 111.4 (2) Cu I-Cu2--N4 160.9 (2) 
C u 2 L C u I - N I  87.4 (2) C u P - C u 2 - N 2 P  84.7 (2) 
C u 2 L C u l - N 2 3  80. I (2) CulLCu2--N3 115.2 (2) 
C u 2 L C u I - N 2 4  159.4 (2) C u P - C u 2 - N 4  95.6 (2) 
N I - C u 1 - N 2 3  160.8 (3) N21t-Cu2-N3 157.3 (3) 
N l - C u  1-N24 111.6 (3) N2 P - C u 2 - N 4  110.6 (3) 
N 2 3 - C u l - N 2 4  79.4 (3) N 3 - C u 2 - N 4  79.6 (3) 
C u l - N I - N 2  126.1 (5) Cu21-N21-N22 125.9 (5) 
Cu 1 - N I - C  11 120.5 (5) Cu2LN21-C211 120.9 (5) 
N 2 - N  I - C  I 1 113.5 (6) N22--N21--C211 i 13.3 (7) 
N I - N 2 - N 3  116.4 (7) N21-N22-N23  115.7 (7) 
Cu2-N3--N2 131.0 (5) CuI-N23--N22 132.6 (5) 
Cu2-N3-C31  115.8 (5) Cu 1-N23--C231 116.2 (5) 
N 2 - N 3 - C 3 1  113.2 (7) N22-N23-C231 111.2 (7) 
C u 2 - N 4 - N 5  131.8 (6) Cu 1--N24-N25 137.6 (6) 
Cu2-N4-C32  109.7 (6) Cu 1-N24-C232 108.4 (5) 
N 5 - N 4 - C 3 2  118.4 (8) N25-N24-C232  113.2 (7) 
N 4 - N 5 - N 6  112.5 (8) N24-N25-N26  113.4 (8) 
N5--N6-C61 121.08 (8) N25-N26--C261 117.6 (8) 

from planarity might be caused by the bridging and 
chelating ligand C6HsNNNCrH4NNN(H)C6H 5. Ob- 
viously the influence of the ligands leads to angles 
Cu . . .Cu . . .Cu  of 77.08 (5) and 94.82 (6) °, whereas in 
the above mentioned compound the Cu 4 unit is almost 
rectangular with angles of 88.30 (1) ° . Of note are the 

Cu. . .Cu distances with values of 2.650(2)  and 
2.684 (2) ]k, which may be interpreted as weak dl°--d ~° 
interactions (Mehrotra & Hoffmann, 1978). The dis- 
tances Cu-N(azenediyl)  range from 1.934(7) to 
1.950 (6) A, Cu--N(azenyl) from 2.161 (8) to 
2. 225 (7) /~. In [(FaCC6H4NNNC6H4CF3)Cu] 4 the 
N-Lewis base causes shorter C u - N  distances 
[1.882 (7)A] and the Cu. . .Cu distances decrease to 
2.579 (1) A. 

We acknowledge the receipt of a grant from DAAD 
(MH) and CNPq (HF), and we thank the GTZ for 
financing the research projects and Professor Dr J. 
S t r~ le  for providing us with facilities and his support. 

References 

FgENZ, B. A. (1978). The Enraf-Nonius CAD-4 SDP - A 
Real-Time System for Concurrent X-ray Data Collection and 
Crystal Structure Determination. In Computing in Crystal- 
lography, edited by H. SCnENK, R. OLTnOF-HAZEKAMP, H. VAN 
KorcrNGSVELO & G. C. BASSI, pp. 64-71. 

HARTMA~, E. & ST~rmE, J. (1988). Z. Naturforsch. In the press. 
International Tables for X-ray Crystallography (1974). Vol. IV, 

Table 2.2A. Birmingham: Kynoch Press. (Present distributor 
Kluwer Academic Publishers, Dordrecht.) 

MEHROTRA, P. K. & HOFFMArCN, R. (1978). Inorg. Chem. 17, 
2187-2190. 

MOORE, D. S. & ROBINSON, S. D. (1986). Adv. lnorg. Chem. 
Radiochem. 30, 1-68. 

O'CONNOR, J. E., JANUSONIS, G. A. & Co~Y, E. R. (1968). J. 
Chem. Soc. Chem. Commun. pp. 445-446. 

WALTER, N. & STUART, D. (1983). Acta Cryst. A39, 158-166. 
ZACnAmASEN, W. H. (1963). Acta Cryst. 16, 1139-1144. 

Acta Cryst. (1989). C45, 206-208 

The Structure of Selenium(IV) Oxo Pinaeolate (4,4,5,5-Tetramethyl-1,3,224-dioxaselenole 
2-Oxide) 

BY DAImS DAKTERNIEKS,* ROBERT W. GABLE AND BERNARD F. HOSKINS 

Department o f  Inorganic Chemistry, University o f  Melbourne, Parkville, Australia 3052 

(Received 27 April 1988; accepted 20 September 1988) 

Abstract. C6H1203Se , Mr--211.1, monoclinic, P21/n, 
a = 6.7584 (5), b = 12.1616 (7), c = 10.6218 (11) A, 
f l = 9 8 . 2 9 0 ( 8 )  ° , U = 8 6 3 . 9 A  3, Z = 4 ,  D x = 1 . 6 2 3 ,  
Din(flotation) = 1.62 Mg m -3, F(000) = 424, 2(Cu K~) 
= 1 . 5 4 1 8 A ,  # = 5 . 6 3 6 m m  -1, T = 2 9 5 ( 2 )  K, R =  
0.048 for 1621 observed reflections. The Se atom is in a 
tetrahedral environment surrounded by three O atoms 
and a stereochemically active lone pair. The Se atom 

* Present address: Division of Chemical and Physical Sciences, 
Deakin University, Waurn Ponds, Victoria 3217, Australia. 

0108-2701/89/020206-03 $03.00 

further interacts with an O atom from each of two 
adjacent molecules [Se...O 2.885 (3) and 2.932 (3)A] 
to give a linear polymer which lies along the a axis. 

Introduction. As part of our investigation of the 
stereochemistry and reactivity of hypervalent Group 16 
complexes, we have synthesized the title compound (I), 
(CrH1202)Se(O), in order to assess its Lewis base 
properties. In principle, (C6H1202)Se(O) could act as a 
Lewis base by coordination from either the O or the Se 
atoms. We have subsequently determined the crystal 

© 1989 International Union of Crystallography 
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Table 1. Fractional atomic coordinates and Beq (/~2) 
values with e.s.d.'s in parentheses 

Beq = 87~2(U11 +/-/22 + U33)/3. 

x y z Beq 
Se 0.25284 (6) 0.02013 (3) 0.6715 (3) 2.76 (2) 
O(1) 0.1385 (5) 0.0869 (3) -0.0528 (3) 3.8 (1) 
0(2) 0.4927 (4) 0.0853 (3) 0.0926 (3) 3.4 (1) 
0(3) 0.1931 (4) 0.0857 (3) 0.2065 (3) 3.4 (1) 
C(1) 0.5404 (6) 0.1283 (4) 0.2212 (4) 3.3 (2) 
C(2) 0.6223 (10) 0.0342 (5) 0.3092 (6) 5.3 (3) 
C(3) 0.6995 (7) 0.2136 (5) 0.2175 (4) 4.5 (2) 
C(4) 0.3380 (6) 0.1722 (4) 0.2520 (4) 3.5 (2) 
C(5) 0.2771 (7) 0.2785 (4) 0.1776 (5) 4.6 (2) 
C(6) 0.3219 (8) 0.1893 (5) 0.3893 (4) 4.9 (2) 

Table 2. Interatomic distances (A) and angles (o) with 
e.s.d.'s in parentheses 

Se-O(l) 1.611 (3) O(2)-C(l) 1.454 (5) 
Se-O(2) 1.790 (3) O(3)-C(4) 1.470 (6) 
Se-O(3) 1.778 (3) C(1)-C(2) 1.530 (8) 
Se-O(i I) 2.932 (3) C(1)-C(3) 1.499 (7) 
Se-O(2 '~) 2.885 (3) C(1)-C(4) 1.557 (6) 
Se...Se' 3.5424 (6) C(4)-C(5) 1.540 (7) 
Se...Se" 3.8484 (6) C(4)-C(6) 1.493 (6) 

O(l)--Se-O(2) 102.5 (2) O(2)-Se-O(l') 174.34 (12) 
O(l)-Se-O(3) 107.0 (2) O(3)-Se-O(l') 86.04 (I l) 
O(2)-Se-O(3) 89.15 (14) O(3)-Se-O(2 'l) 156.21 (11) 
O(l)-Se-O(l  I) 81.75 (14) O(l ')-Se-O(2 ll) 112.45 (9) 
O(1)-Se-O(2 H) 91.00 (13) Se-O(2)-C(1) 112.0 (2) 
O(2)-Se-O(2 n) 71.45 (12) Se-O(3)-C(4) 112.0 (2) 
O(2)-C(1)-C(2) 108.4 (4) C(1)-C(4)-C(5) l 11.1 (4) 
O(2)-C(1)-C(3) 106.7 (3) C(1)-C(4)--C(6) 116.5 (4) 
O(2)-C(1)-C(4) 103.9 (3) C(2)-C(1)-C(3) 109.6 (4) 
O(3)-C(4)-C(1) 104.5 (4) C(2)-C(1)-C(4) 112.5 (4) 
O(3)-C(4)-C(5) 108.4 (3) C(3)-C(1)-C(4) 115.2 (4) 
O(3)-C(4)-C(6) 106.4 (4) C(5)-C(4)-C(6) 109.4 (4) 

Symmetry codes: (i) - x ,  -y ,  - z ;  (ii) l - x ,  - y , - z ;  (iii) - ½ - x ,  ½-y, 
--½+Z. 

structure of (C6HI202)Se(O) to assess whether there 
was evidence for a stereochemically active lone elec- 
tron pair at the Se atom. 

s/ o/\o \ / 
(I) 

E x p e r i m e n t a l .  The title compound was prepared pre- 
viously by reaction between selenium dioxide and 
pinacol (Denney, Denney, Hammond & Hsu, 1981). 
We obtained the product from reaction of Se(O)CI 2 
(20 mmol), pinacol (20 mmol) and Et3N (50 mmol) in 
dichloromethane. The precipitated EtaNHC1 was 
filtered off, the solvent removed and the white product 
recrystallized from benzene. 

A colourless crystal 0.25 x 0.52 x 0.50 mm grown 
from a benzene solution. Enraf-Nonius CAD-4F 
diffractometer controlled by PDP8/A computer, nickel- 
filtered C u K ~  radiation, o9:2t9 scan technique. Cell 
parameters obtained by least-squares procedure on 25 
reflections, 40 < 219 < 148 °. Total of 2352 reflections 
measured in the range 1 < 20 < 150°; - 1  < h < 8, 
- 1 _< k < 15, - 13 < l < 13. No significant fall in net 
intensities of four standard reflections (I25, 235, 1i6, 
i52) monitored every 3000s X-ray exposure time. 
Max. and min. transmission factors for analytical 
absorption correction 0.3563 and 0.0924 (Sheldrick, 
1976). 1780 unique reflections (Rint=0.038);  1629 
satisfied I _> 3e(I). Structure solved from the Patterson 
synthesis and least-squares refinement based on F 
(Sheldrick, 1976). Anisotropic thermal parameters for 
non-H atoms; H atoms included at the positions found 
from the difference synthesis, but not refined; for the H 
atoms on each methyl carbon a group isotropic 
temperature factor was refined. Eight intense low-order 
reflections (200, 020, 101, 011, 211, 021, 231, 002) 
removed due to severe extinction, and an isotropic extinc- 
tion parameter of type F~*= F~(1 - -8  x lO-SF2/sin19) 
(Sheldrick, 1976) was refined. Final refinement on 
96 parameters: R -  0.048, wR = 0.063, S = 4.84 for 
w = 4 .0[ t rE(g)  + 0.0001 I g l z ]  - l ,  (ZI/O)rnax _< 0 - 0 0 1 .  
APmax = 0.97, APmi, = - 0 . 8 4  e A -3. Scattering factors 
for H, C, O given in SHELX76 (Sheldrick, 1976) and 
those for neutral Se corrected fo r f '  a n d f "  (Hamilton 
& Ibers, 1974). University of Melbourne's VAX 11/780 
computer system with SHELX76 (Sheldrick, 1976). 
Crystallographic results~f are summarized in Tables 1 
and 2 and Fig. 1. 

• t Lists of anisotropic thermal parameters, H-atom parameters, 
and a full listing of the structure factors have been deposited with 
the British Library Document Supply Centre as Supplementary 
Publication No. SUP 51389 (7 pp.). Copies may be obtained 
through The Executive Secretary, International Union of Crystal- 
lography, 5 Abbey Square, Chester CH l 2HU, England. 

S e  
O1 
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( 

Fig. 1. ORTEP drawing (Johnson, 1971) showing the numbering 
scheme used for (C6HI202)Se(O). Atoms not otherwise indicated 
are C atoms. 
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Fig. 2. Unit-cell diagram showing the chains of (C6H~2Oz)Se(O) 
units lying along the a axis. For reasons of clarity only half the 
unit-cell contents are shown. 

Discussion. The Se atom is bonded to O(1), via a 
double bond, and also to 0(2)  and 0(3). The 
coordination geometry around Se is approximately 
tetrahedral, with the lone pair presumably occupying 
the fourth position. Se also weakly interacts with one O 
atom from each of two adjacent molecules, Se.. .O(ll): 
2.932 (3)A [where (i) refers to - x ,  -y ,  --z], and 

Se...O(2ii): 2.885 (3)A [where (ii) refers to l -x ,  -y ,  
- z l .  Both these distances are significantly less than the 
sum of the van der Waals radii of 3.42 A (Bondi, 
1964). In both interactions the Se atom is functioning as 
a Lewis acid, with the lone electron pair on the Se 
apparently remaining inert. This results in a distorted 
octahedral geometry about each Se atom, with the Se 

• lone electron pair occupying the sixth position. These 
two intermolecular Se. . .O interactions give rise to a 
linear polymer which lies along the a axis (Fig. 2), with 
the repeat unit being two centrosymmetrically related 
monomer units. 
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Bis(m~thanesulfonate) de T&raammineplatine(ll) 

PAR P. KHODADAD ET N. RODIER 

Laboratoire de Chimie min~rale, Facult~ des Sciences pharmaceutiques et biologiques, Rue J.-B. Cl~ment, 
92296 Chdtenay-Malabry CEDEX, France 

(Reau le 9 juin 1987, aeceptd le 4 aodt 1988) 

Abstract. [Pt(NH3)4][CH303S]2, M r = 4 5 3 . 4 ,  mono- 
clinic, C2/m, a = 7 . 8 2 2 ( 2 ) ,  b = 7 . 6 2 6  (1), c =  
10.331 (3)A, f l = 1 0 6 . 2 7 ( 2 )  ° , V =  591.5 (3) A 3, Z 
= 2 ,  Dx=2.545Mgm -3, MoK~,  2 = 0 . 7 1 0 7 A ,  # 
= 12.34 mm- ' ,  F(000) = 432, T = 294 (1) K, R = 
0.024 for 1089 independent reflections. Four N atoms 
occupy 8(/) positions. The Pt atom exhibits a square- 
planar coordination. The [Pt(NH3)4 ]2+ cations and the 
[CH3SO3]- anions have symmetries I and m, respec- 
tively. The structure is constituted of layers of cations 
separated by double layers of anions parallel to the 
(001) face. 

Introduction. Le bis(m&hanesulfonate ) de t&raammine- 
platine(II) a d'abord 6t6 rencontr6 fortuitement dans 
une pr6paration r6alis6e dans le but de coordiner l'anion 
m&hanesulfonate ~ ratome de platine(II). I1 a ensuite 

0108-2701/89/020208-03503.00 

6t6 pr6par6 ~t la temp6rature ambiante en ajoutant 
l'acide m&hanesulfonique, pris en 16ger exc6s par 
rapport ~t la stoechiom&rie, ~ une solution aqueuse 
satur6e de chlorure de t&raammineplatine(II). Un 
pr6cipit6 form6 de microcristaux incolores appara3t 
imm~diatement; il est s6par6 par filtration et lav6 
r&hanol. Des monoeristaux ont &6 obtenus par 
6vaporation d'une solution aqueuse additionn6e de 10% 
d'acide m&hanesulfonique. 

Partie exp6rimentale. Cristal parall616pip6dique: 0,10 x 
0,13 x 0,20 mm. Diffractom&re Enraf-Nonius CAD- 
4. Dimensions de la maille d&errnin6es avec 25 
r6flexions telles q_ue 8,23 < 0 < 18,18 °. 0,039 < (sin0)/;t 
< 0,746 A -~. Balayage 0/20 d'amplitude s (o) = 
0,70 + 0,35tg0. R6flexions de contr61e des intensit6s et 
des orientations 403, ~I~ et ~ 3 .  a(I)/I moyen 
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