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X-ray value of 2.088 (2)A (Bergendahl & Wood, 
1975). The nearly perfect octahedral geometry of the 
Co atom is maintained at low temperature, as is the 
orientation of the ligand, the Co atom being 1.727/~ 
from the ligand plane, compared to 1.723 A at room 
temperature. In contrast to the majority of the 
structures where C104 features as a counterion, the 
geometry here is well defined and the present neutron 
results indicate that the absence of disorder, which is in 
fact found for the analogous complexes with BF4- as 
counterion (van Ingen Schenau, Verschoor & Romers, 
1974), is probably attributable to hydrogen bonding 
between atom C(2) of the pyridine ring and 0(3). The 
distance C(2)...O(3) of 3.011 (1)A is appreciably 
shorter than the average of 3.23/~ expected for this 
type of hydrogen bond (Vinogradov & Linnell, 1971), 
while the H(2)...O(3) distance is 2.176 ( 2 ) ~  The 
angle at the H is 132.0 (2) °, indicating a markedly 
non-linear bond. 

We thank the Computation Center at the University 
of Massachusetts for the provision of a generous 
amount of computer time. 
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Abstract. [CsHI2N]2[TeCI6] , Mr= 584.7, triclinic, P i ,  
a = 7 . 9 6 2 ( 4 ) ,  b = 9 . 3 7 8 ( 4 ) ,  c=9 .569 (5 ) /~ ,  a =  
99.78 (5), f l=  109.25 (6), y =  110.83 (6) ° , V =  
596,/t 3 , Z = I ,  D x = l . 6 2 8 M g m  -3, MoKa,  2 =  
0.7107 ,~, g = 1.93 mm -~, F(000) = 288, T =  
296 (1)K, R = 0.044 for 2161 independent reflections. 
Te is surrounded by six C1 atoms in a regular 
octahedron. The pyridinium bond lengths and angles 
are normal. The structure can be regarded as con- 
stituted of layers of [TeC16] 2- anions separated by 
double layers of [CsH12N] ÷ cations parallel to the (100) 
face. A hydrogen bond N-H. . .C1  takes part in the 
cohesion of the structure. 

Introduction. Le pr6sent travail fait partie d'une &ude 
des compos6s form6s par les acides hexachlorotel- 
lurique(IV) et hexachloroplatinique(IV) avec les amines 
aromatiques. Le produit utilis6 a &6 pr6par6 h la 
temp6rature ambiante en ajoutant, en quantit6 stoe- 
chiom&rique, la collidine base h une solution d'acide 
hexachlorotellurique obtenue en dissolvant le dioxyde 
de tellure dans l'acide chlorhydrique concentr6 en exc6s. 
L'6vaporation lente de la solution donne des cristaux 
parall616pip6diques, de couleur jaune, qui s'hydrolysent 
en quelques jours lorsqu'on les abandonne ~ l'air 
ambiant. Leur composition a &6 &ablie par l'&ude 
structurale. 
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Pattie exp6rhnentale. Cristal parall616pip6dique: 0,07 × 
0,15 x 0,20 mm. Dimensions de la maille d&ermin6es 
sur monocristal avec 15 r6flexions telles que 
7,17 < 0 < 15,87 °. Diffractom&re Enraf-Nonius 
CAD-4. 0 < (sin0)/2 < 0,639 A -~ . - 1 0  < h < 9 ,  
- 1 1  < k < 11, 0 < l < 12. R6flexions de contr61e: 331, 
330 et 003. tr(1)/1 moyen (contr61e): 0,019. 2609 
r6flexions ind6pendantes mesur6es. 448 r6flexions in- 
observ6es [1< 20(/)]. Correction d'absorption (de 
Meulenaer & Tompa, 1965); valeurs max. et min. du 
coefficient de transmission: 0,83 et 0,73. M6thode de 
ratome lourd et s6rie de Fourier des AF. Affinement sur 
F. Programme de Busing (1971). Facteurs de diffusion 
des International Tables for X-ray Crystallography 
(1974) corrig6s des f '  et des f " .  H des c n  3 non 
d&ermin6s avec certitude; autres H: positions calcul6es. 
Param&res affm6s: x, y, z et fl~l de Te, C1, N et C. 
wR=0,047 ,  S =  1,8, w =  1/a2(F). (A/o)max=0,32. 
Apmax = 0,46, Apmin = --0,52 e A -3. Calcul des dis- 
tances et des angles: programme ORFFE3 (Busing, 
Martin & Levy, 1971). 

Discussion. Les coordonn6es atomiques relatives sont 
rassembl6es dans le Tableau 1,* les principales dis- 
tances interatomiques et les angles des liaisons dans le 
Tableau 2. La Fig. 1 repr6sente les atomes vus 
parall/~lement/t l'axe c. Elle montre que la structure peut 
&re consid6r6e comme form6e de couches d'anions 
[TeC16] 2- s6par6es par des doubles couches de cations 
[CsH12N] + parall61es b, la face (100). 

L'atome de tellure est centre de sym&rie. I1 est lib/t 
six atomes de chlore qui forment un octa~dre presque 
r6gulier. Les distances Te-C1 sont comprises entre 
2,520 (2) et 2,542 (3)A. En outre, elles sont tr~s 
voisines de leurs homologues dans les compos6s 
M2[TeC16] (M = NH 4, Rb, Cs et T1) (Wyckoff, 1965) 
ou dans l'hexachlorotellurate(IV) de bis(pyridinium) 
(Khodadad, Viossat, Toffoli & Rodier, 1979). Les 
angles C1-Te-C1 form6s par deux atomes de chlore en 
positions cis sur les sommets de l'octa~dre diff6rent de 
90 ° de moins de 0,8 °. 

Dans l'ion collidinium, les distances N(1)-C(2)  
[1,32(1)A] et N(1 ) -C(6 ) [1 ,33  (1)A] sont compa- 
rabies aux m~mes distances dans la pyridine (1,3402 A) 
(Bak, Hansen-Nygaard & Rastrup-Andersen, 1958). 
Les distances C - C  entre deux atomes voisins du cycle 
vont de 1,37 (1) /l 1,40 (1) A [moyenne: 1,387 (8) A]. 
L'angle C(2)--N(1)-C(6) s'6carte sensiblement de 
120 ° en raison des longueurs in6gales des distances 

* Les listes des facteurs de structure, des param/~tres thermiques 
anisotropes, des eoordonn6es calcul6es des atomes d'hydrog~ne, des 
distances intermol6culaires ainsi que les distances des atomes de 
rion [CsHI2N] + au cycle pyridine ont &6 d6pos6es au d6p6t 
d'archives de la British Library Lending Division (Supplementary 
Publication No. SUP 42657:16 pp.). On peut en obtenir des copies 
en s'adressant/l: The Executive Secretary, International Union of 
Crystallography, 5 Abbey Square, Chester CH 1 2HU, Angleterre. 

C - C  et C - N .  Les longueurs des liaisons C(2)-C(7),  
C(4)-C(8)  et C(6)-C(9)  ne pr6sentent pas de dif- 
ferences significatives avec les longueurs cit6es 
habituellement pour les liaisons Csp2-Csp 3. 

Tableau 1. Coordonndes atomiques relatives, facteurs 
de tempdrature isotropes dquivalents et dcarts types 

B~q ~- ~ ~ '  ~jf l l jai 'aj  • 

x y z Beq(A 2) 
Te 0 0 0 3,03 (2) 
Cl(1) -0,2679 (3) 0,0918 (2) -0,0143 (2) 5,14 (7) 
Cl(2) 0,1711 (3) 0,2369 (2) -0,0753 (2) 4,89 (7) 
Cl(3) 0,2000 (3) 0,1677 (2) 0,2868 (2) 5,14 (6) 
N(1) 0,7092 (8) 0,2177 (7) 0,3225 (6) 3,4 (2) 
C(2) 0,7130 (9) 0,3617 (9) 0,3593 (8) 6,6 (3) 
C(3) 0,741 (1) 0,4331 (8) 0,5110 (9) 6,7 (3) 
C(4) 0,762 (1) 0,3500 (8) 0,6188 (8) 6,6 (3) 
C(5) 0,754 (1) 0,1994 (8) 0,5714 (7) 6,1 (3) 
C(6) 0,7281 (9) 0,1343 (8) 0,4216 (7) 5,7 (3) 
C(7) 0,685 (1) 0,443 (1) 0,234 (1) 9,5 (4) 
C(8) 0,790 (2) 0,424 (I) 0,7835 (9) 9,5 (5) 
C(9) 0,722 (1) -0,0297 (9) 0,3611 (8) 7,4 (4) 

Tableau 2. Distances interatomiques (A), angles des 
liaisons (o) et dcarts types 

Te-Cl(1) 2,542 (3) C(2)-C(7) 1,53 (l) 
Te-Cl(2) 2,520 (2) C(3)-C(4) 1,40 (1) 
Te-Cl(3) 2,532 (3) C(4)-C(5) 1,38 (1) 
N(I)--C(2) 1,32 (1) C(4)-C(8) 1,52 (1) 
N(1)--C(6) 1,33 (1) C(5)-C(6) 1,37 (1) 
C(2)-C(3) 1,40 (1) C(6)-C(9) 1,52 (1) 

C1(1)-T¢-C1(2) 89,24 (8) C(3)-C(4)-C(5) 118,5 (7) 
CI(1)-Te-CI(3) 90,68 (9) C(3)-C(4)-C(8) 120,3 (8) 
Ci(2)-Te-CI(3) 90,29 (9) C(5)-C(4)-C(8) 121,2 (8) 
C(2)-N(1)-C(6) 123,8 (6) C(4)-C(5)-C(6) 120,4 (7) 
N(1)-C(2)-C(3) 118,9 (7) N(1)-C(6)-C(5) 119,1 (7) 
N(1)-C(2)-C(7) 118,6 (7) N(1)-C(6)--C(9) 117,3 (6) 
C(3)-C(2)-C(7) 122,5 (8) C(5)-C(6)-C(9) 123,6 (7) 
C(2)-C(3)-C(4) 119,4 (7) 
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Fig. 1. Vue de la structure parall+lement ~ raxe c et num&rotation 
des atomes. 
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La coh6sion de la structure est due essentiellement 
aux attractions 61ectrostatiques entre les ions. Elle fait 
aussi intervenir la liaison hydrog6ne N(1 ) -  
H(N1).. .CI(1 i) [(i): 1 + x,y,  z] longue de 3,326 (7) A et 
dont l'angle est voisin de 166 °. 
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Abstract. [HgBr2(CI4HI302P)], M r-~ 604.65, mono- 
clinic, P21/c, a = 1 1 . 0 5 2 ( 2 ) ,  b = 1 1 . 1 4 9 ( 2 ) ,  c =  
15.810 (3) A, f l=  122.28 (1) °, V =  1647.0 (6) A 3, Z 
= 4 ,  Dm=2 .417(2 ) ,  D x = 2 . 4 3 9 ( 1 ) M g m  -3, 
2(Mo Ka) = 0.71073 A, ~ = 13.85 mm -1, F(000) = 
1112, T =  296 K, R = 0.039 for 1745 unique observed 
reflections. The structure consists of centrosymmetric, 
doubly halogen-bridged dimers with Hg atoms in a 
distorted tetrahedral environment. The carboxyl group 
of the ligand is not coordinated but participates in 
hydrogen bridges resulting in infinite chains. No other 
contacts except those at normal van der Waals 
distances appear in the structure. 

Introduction. Tertiary phosphine complexes of mer- 
cury(II) halides with the composition HgX2(R3P ) 
possess a wide variety of structural types (Bell, 
Goldstein, Jones & NoweU, 1983). Unlike simple 
tertiary phosphines, diphenylphosphinoacetic acid as a 
functionalized phosphine ligand can, and frequently 
does, introduce novel structural features resulting from 
the presence of the carboxyl group. Therefore, it seemed 
interesting to investigate the crystal structure of the title 
complex which was synthesized (Podlahov/l & Gracias, 
1985) as a member of an extensive series of mercury(II) 
complexes with diphenylphosphinoacetic acid. 

0108-2701/86/040415-02501.50 

Experimental. The crystals were obtained by vapor 
diffusion of dichloromethane into a saturated solution 
of the complex in acetone. The investigated prismatic 
crystal with a size of 0.21 x 0.20 x 0.11 mm has well 
developed {011 } and { 102} faces. Density measured 
pycnometrically under xylene. A Stoe four-circle 
diffractometer with graphite monochromator, 63 reflec- 
tions with 20 range 30-36 ° used for lattice-parameter 
refinement, absorption-correction values 0.1383 to 
0.2944, maximum sin0/2 value 0.5378 A -1, h, k, l 
range: -11 ,  10; 0, 11; 0, 16. Three standard reflections 
monitored after every 120 without any significant 
intensity fluctuation; 2745 measured reflections, 2131 
unique reflections, 386 unobserved reflections accord- 
ing to criterion F o < 3a(Fo) , Rtnt=0"0256. Direct 
methods, F o magnitudes used, full-matrix least-squares 
refinement of positional parameters and anisotropic 
thermal parameters of non-H atoms in two blocks; H 
atoms except one located from difference map, isotropic 
thermal parameters of H atoms were not refined and 
were equal to the isotropic thermal parameters of their 
bonding partners, multiplied by 1.1. R =0 .0386,  
wR = 0.0261, GOF = 2.02, w = 1.656/tr2(Fo), ratio of 
maximum least-squares shift to e.s.d, in last refinement 
cycle 0.07, maximum and minimum height in final 
difference map 0.75 and - 0 . 7 3  e ~  -3, secondary- 
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