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Correction d'absorption: 
non 

3914 rfflexions mesurfes 
3914 rfflexions 

indfpendantes 
1867 r6flexions observfes 

[ I>  33(I)] 
0m~x = 29 ° 

l = 0 ---~ 22 
3 rfflexions de rff&ence 

(10i, 002, 0 i  1) 
mesurfes tout les 60 

rfflexions 
variation d'intensitf: 

< 1 %  

Affinement 

Affinement bas6 sur les F 
R -- 0,035 
wR = 0,031 
S = 1,5 
1867 rfflexions 
101 paramftres 
w = lfir2(F) 

(A/~')max = 0,6 
Apmax = 0,33 e ,~-3 
Apmin = -0 ,28  e A-3  
Facteurs de diffusion de 

International Tables for 
X-ray Crystallography 
(1974, Tome IV) 

Tableau 1. Coordonn~es atomiques et facteurs d'agitation 
thermique isotropes ~quivalents (.A, 2) 

Ufq = (1/3)[trace (U) orthogonalisf]. 

x y Z Ufq 
Rh 0,44429 (4) 0,13778 (4) 0,46885 (2) 0,0204 (1) 
O(1) 0,5218 (4) 0,0654 (4) 0,3318 (2) 0,026 (2) 
0(2) 0,6684 (3) 0,2534 (4) 0,5027 (2) 0,025 (2) 
0(3) 0,2269 (3) 0,0071 (4) 0,4392 (2) 0,025 (2) 
0(4) 0,3744 (4) 0,1956 (4) 0,6092 (2) 0,026 (2) 
O(51) 0,3301 (4) 0,4018 (4) 0,4121 (2) 0,034 (2) 
C(1) 0,5936 (5) --0,0838 (6) 0,3219 (3) 0,025 (2) 
C(2) 0,6440 (7) --0,1335 (7) 0,2191 (3) 0,043 (3) 
C(3) 0,7846 (5) 0,1572 (6) 0,5400 (3) 0,025 (2) 
C(4) 0,9505 (5) 0,2455 (7) 0,5604 (4) 0,036 (3) 
C(52) 0,3499 (7) 0,4546 (7) 0,3119 (4) 0,046 (3) 

Tableau 2. Paramdtres g~om~triques ( A,, o) 
Environnement du Rh Ligands acftate 
Rh--Rh i 2,3777 (6) O(1)--C(1) 1,264 (5) 
Rh--O(l) 2,039 (3) C(1)--C(2) 1,499 (6) 
Rh--O(2) 2,038 (3) C(1)--O(4) i 1,260 (5) 
Rh--O(3) 2,032 (3) O(2)--C(3) 1,266 (5) 
Rh--O(4) 2,032 (3) C(3)--C(4) 1,507 (6) 
Rh--O(51) 2,288 (3) C(3)--O(3) i 1,261 (5) 

Ligand mfthanol 
0(51)--C(52) 1,415 (6) 

Environnement du Rh Ligands ac6tate 
Rhi--Rh--O(1) 87,59 (8) O(1)--C(I)--C(2) 117,4 (4) 
O(1)--Rh--O(5 I) 93,8 (1) C(4)--C(3)--O(3) i. 117,4 (4) 
Rh'--Rh--O(2) 88,30 (8) O(1)--C(1)--O(4)' 125,7 (4) 
O(2)--Rh--O(3) 176,2 (1) Rh--O(1)--C(I) 119,4 (3) 
Rh'--Rh--O(3) 87,90 (8) C(2)--C(1)--O(4) i 116,9 (4) 
O(.2)--Rh--O(4) 89,4 (1) Rh--O(2)--C(3) 118,9 (3) 
Rh'--Rh--O(4) 88,72 (8) O(2)--C(3)--C(4) 117,5 (4) 
O(.2)--Rh--O(51) 92,9 (1) Rh--O(3)--C(3) i 119,7 (3) 
Rh'--Rh--O(51) 178,16 (9) O(2)--C(3)--O(.3) i 125,2 (4) 
O(3)--Rh--O(4) 90,3 (1) Rh--O(4)--C(1)' 118,6 (3) 
O(1)--Rh--O(2) 90,1 (1) 
O(3)--Rh--O(51) 90,9 (1) Ligand m6thanol 
O(1)--Rh--O(3) 89,9 (1) Rh--O(51)--C(52) 119,4 (3) 
O(4)--Rh--O(51) 89,9 (i) 
O(1)--Rh--O(4) 176,3 (1) 

Code de symftde: (i) 1 - x, -y ,  1 - z. 

Correction des facteurs de Lorentz-polarisation; localisation 
de l 'atome lourd par la m&hode de Patterson puis affinement 
des positions atomiques et des facteurs de tempfratures par la 
m&hode des moindres carrfs avec le programme de Busing 
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( 1971); programme MA CORTEP (Michalowicz & Andre, 1991) 
utilis6 pour le dessin de la structure. 

Les listes des facteurs de structure, des facteurs d'agitation thermique 
anisotrope, des coordonnfes des atomes d'hydrogfne et des liaisons de 
van der Waals (< 3,60,4,) ont 6t6 dfposfes au dfp6t d'archives de la 
British Library Document Supply Centre (Supplementary Publication 
No. SUP 55944:27 pp.). On peut en obtenir des copies en s'adressant ~i: 
The Technical Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, Angleterre. [Rffbrence de CIF: DU1013] 
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Abstract 
The structure of [CuBr2(C3H3C1N2)2] consists of dis- 
crete four-coordinate molecular units with two 
imidazole N(3) atoms and two bromide ions bonded 
to the metal. The coordination about the Cu atom is 
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in te rmedia te  between t e t rahedra l  and  square -p lanar .  
The  complex  is i sos t ruc tura l  wi th  the co r r e spond ing  
ch lor ide  [CuC12(C3H3C1N2)2]. 

C o m m e n t  
This  repor t  on  the complex  [CuBr2(C3H3C1N2)2] (I) is 
related to previous  work  on  the co r r e spond ing  
chlor ide  [CuC1E(CaHaC1N2)2 ] (II) (Valle, S~nchez 
Gonz/dez  & Et tor re ,  1991). The  in t e rmolecu la r  
Cu. . .Br  dis tances are greater  t han  4.0 A. Close inter-  
molecu la r  con tac t s  at  the Br a toms  are N(1). . .Br(I~ (~ 
- x, ~ - y, 1 - z) o f  3.476 (8) A and  Br(1)...CI(2) (~ - 
x, - ½ + y, ~ - z) o f  3.442 (2) A. The  complexes  (I) 
and  (II) are i sos t ructura l .  Bo th  the conf igu ra t ion  at  
the Cu  a t o m  and  the c o n f o r m a t i o n  a b o u t  the C u - - N  
bonds  for  (I) and  (II) are prac t ica l ly  identical .  
C o o r d i n a t i o n  b o n d  angles in (II) are N ( 3 ) - - C u - -  
N(3 ' )  151.1 (1), C l ( 1 ) - - C u - - C l ( l ' )  141.8 (1), C I (1 ) - -  
C u - - N ( 3 )  94.9 (1) and  C 1 - - C u - - N ( 3 ' )  94.5 (1) °. Tor -  
sion angles measured  were B r ( 1 ) - - - C u - - N ( 3 ) - - C ( 2 )  
- 8 0 . 9 ( 6 )  ° for  (I) and  C I ( 1 ) - - C u - - N ( 3 ) - - C ( 2 )  
- 8 0 . 2  (3) ° for  (II). The  d ihedra l  angles be tween the 
planes t h r o u g h  the two imidazole  l igands are 
53.3 (3) ° for  (I) and  52.7 (2) ° for  (II). Un l ike  the two 
2 -ch lo ro imidazo le  complexes,  (I) and  (II), there  is a 
difference between the N-me thy l imidazo le  complexes  
[CuBrz(C4H6N2)2] (III) (Jansen,  van  Kon ingsve ld  & 
van  Ooi jen,  1978) and  [CuC12(C4H6N2)2] (IV) (van 
Ooi jen,  Reedi jk  & Spek, 1979). The  c o o r d i n a t i o n  is 
d i s tor ted  oc tahedra l  for  the b romide  (III) bu t  close 
to t ha t  in (I) and  (II) for  the ch lor ide  (IV). 

eL2 

C5 C ~  
C5' 

Fig. 1. Molecular scheme with the atomic numbering and thermal 
ellipsoids drawn at the 50% probability level. 

V = 1251.3 (3) A 3 
Z = 4  
Dx = 2.27 Mg m -3 

Data collection 
Philips PW1100 diffractome- 

ter 
0-20 scans 
Absorption correction: 

none 
3002 measured reflections 
1508 independent reflections 
1197 observed reflections 

[F>7tr(F)] 

Refinement 

Refinement on F 
Final R --- 0.074 
wR = 0.076 
S = 0.83 
1197 reflections 
69 parameters 
H-atom parameters not re- 

fined 
w = 1/[tr2(F)+0.0136F 2] 
(A/tr)rnax = 0.192 

0.3 x 0.2 x 0.1 mm 
Green 
Crystal source: chemical 

synthesis 

Rtnt = 0.13 
0max = 56.0 ° 
h = - 1 0  ---, 9 
k --- - 15 ~ 15 
l = 0---~ 10 
3 standard reflections 

monitored every 180 
reflections 

intensity variation: 10% 

Apmax = 2.8 e ~-3 
(near Br) 

Apmin = --3.0 e A -3 
(near Br) 

Atomic scattering factors 
from SHELX76 and Inter- 
national Tables for X-ray 
Crystallography (1974, 
Vol. IV) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (.~2) 

Ueq_- 1 * * ~ Y]iY]jUija i a) ai.aj. 
x y z Ueq 

Cu 1.0000 o. 14056 (8) 0.2500 0.0337 (4) 
Br(l) 0.73018 (7) 0.07469 (6) 0.27475 (6) 0.0429 (3) 
C1(2) 0.8832 (3) 0.3629 (2) 0.3887 (2) 0.0609 (8) 
N(I) 1.0220 (9) 0.2651 (6) 0.5693 (6) 0.054 (2) 
N(3) 1.0342 (7) 0.1784 (5) 0.4108 (4) 0.038 (2) 
C(2) 0.9814 (8) 0.2636 (6) 0.4576 (6) 0.041 (2) 
C(4) 1.1092 (9) 0.1191 (6) 0.4947 (6) 0.046 (2) 
C(5) 1.101 (1) 0.1762 (8) 0.5931 (6) 0.056 (3) 

Table 2. Bond lengths (]k) and angles (o) 
Cu--Br(1) 2.408 (1) Cu--N(3) 1.987 (5) 
N(3)--Cu--N(3)' 152.0 (3) Br(1)--Cu--N(3) 94.8 (2) 
Br(I)--Cu--N(3)' 94.9 (2) Br(1)--Cu--Br(1)' 139.3 (1) 

The Cu atom was first located from a Patterson map using 
SHELXS86 (Sheldrick, 1986). A difference Fourier map then re- 
vealed the other atoms (SHELX76; Sheldrick, 1976). The quite 
large R and Rim values are due to the quality of the crystal and 
its decay. 

Exper imenta l  
Crystal data 

[CuBr2(C3H3C1N2)2] Mo Ka radiation 
Mr = 428.4 A = 0.7107 ,~, 
Monoclinic Cell parameters from 25 
C2/c reflections 
a = 8.277 (1) ,/~ 0 = 7-13 ° 
b -- 12.720 (2) ,~ # = 8.48 nun -]  
c = 11.887 (2)/k Room temperature 
/3 = 91.0 (1) ° Irregular 

Lists of structure factors, anisotropic thermal parameters, H-atom co- 
ordinates and hydrogen-bond geometry have been deposited with the 
British Library Document Supply Centre as Supplementary Publication 
No. SUP 55903 (11 pp.). Copies may be obtained through The Technical 
Editor, International Union of Crystallography, 5 Abbey Square, Chester 
CH1 2HU, England. [CIF reference: NA1027] 
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Hexaaquadisodium Hexakis(tetramethyl- 
ammonium) Bis[bis(3-acetylamino-4- 
hydroxyphenylarsonato)aquaoctadeca- 
oxohexamolybdate] Decahydrate: 
[Na2 ( H 2 0 ) 6 ]  [ (CH3)4N]6 [M06 (C8H8-  

A s N O s ) 2 0 1 8  ( H 2 0 ) ] 2 . 1 0 H 2 0  

previously by Adams, Klemperer & Liu (1979), Zonne- 
vijlle & Pope (1979), and You, Chen, Xu & Huang (1989). 

The molecular structure consists of [(CH3)4N] + cat- 
ions, [Mo6(CsHsAsNO5)2Ols(H20)] 4- anions and Na + 
cations coordinated by water molecules and the car- 
bonyls of the acetyl groups. The molybdate anions are 
linked by the [Na2(H20)6] 2+ cation via the carbonyl O 
atoms 0(29) and O(29') to form an {[Na2(H20)6][-Mo6- 
(CsHsAsNOs)2018(H20)]2} 6- dimer lying on a centre of 
symmetry (Figs. 1 and 2). 

The anion may be viewed as six distorted octahe~ 
dra joined together by shared edges to form an approx' 
imately fiat metal oxide ring, which is capped, top and 
bottom, by 3-acetylamino-4-hydroxyphenylarsonate lig- 
ands. The water molecule H20(18) bridges the Mo atoms 
Mo(4) and Mo(5) in place of the arsonate O atoms O(14) 
and O(25), which only singly coordinate to Mo atoms 
Mo(3) and Mo(6), respectively [O(14)...Mo(4) = 4.342, 
0(25). . .Mo(5) = 3.845 ,~]. This results in the loss of the 
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Abstract 

Di-#-aqua-tetraaquadisodium hexakis(tetramethylammo- 
nium) bis[#4-(3-acetylamino-4-hydroxyphenylarsonato)- 
1:2~20,3~O',6ntYr-#6-(3-acetylamino-4-hydroxyphen - 
ylarsonato)- 1:6~20,2:3n20',4:5n2(Yt-#-aqua-4:5~;20- 
hexa-#-oxo- 1:2~;20; 1:6~; 20,2:3t~ 20;3:4~;20;4:5~;20,- 
5:6~O-dodecaoxo- 1 ~20,O~;2~O,O';3~O,O';4~ O,O';- 
5 ~20,O' ;6~ 20, Or-hexamolybdate decahydrate {dimer of 
[-Na(a2 O)3 ] [(CH3)4N] 3 []VIo6 (CsHsAsNO5)2018 (H2 O)] } 
has been crystallized. The unit cell contains two 
[Mo6(C8H8AsNO5)2018(H20)] 4- complex anions link- 
ed by two Na ÷ cations associated with six water 
molecules, six [(CH3)aN] + cations and another ten water 
molecules of hydration. 

Comment 
Polyoxomolybdates are oxo transfer catalysts, potential 
photosensitizers and electron relay species in the redox 
cycle. The synthesis, solution properties, and structure of 
a series of polymolybdate anions based on monoalkyl- 
and monoarylarsonates (RAsO3) 2- have been studied 
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Fig. 1. Structure of the [Mo6(CsHsAsNO5)2OI 8(I-I20)] 4 -  anion. 

q 
Fig. 2. View of the {[Na2(H20)6][Mo6(C8H8AsNO5)2OI s(H20)]2} 6-  

dimer. 
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