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Tableau 2. Paramdtres g~om~triques (.A., °) 
Cu(1)--O(2) ×2 i 1,996 (5) Cu(2)--O(l) x2 ii'vi 1,964 (5) 
Cu(l)--O(3) x2 ~'~i 1,910 (4) Cu(2)--O(2) x2 iv 2,393 (5) 
Cu(l)--O(4) x2 iv'v 2,888 (5) Cu(2)--O(4) ×2 iv 2,000 (4) 

Na--O(1 vii) 2,386 (5) Na--O(3) 2,328 (5) 
Na--O(l vi) 2,770 (5) Na--O(3 Lx) 2,545 (5) 
Na--O(2vi) 2,464 (6) Na--O(4) 2,360 (5) 
Na--O(2 TM) 2,559 (5) Na--O(4 x) 2,630 (5) 

Yamakawa, J. & Kawahara, A. (1992). LISTHKL. Le programme 
de l'impression des tableaux de Fo et trFo. Communication 
priv6e. 

P--O(l) 1,499 (5) P--O(3) 1,550 (4) 
P--O(2) 1,555 (5) P--O(4 iii) 1,541 (5) 

O(l)--a--o(2) 107,6 (3) O(2)--P--O(3) 108,7 (2) 
O(I)--P--O(3.).. 110,3 (3) O(2)--P--O(4 ii~) 109,9 (3) 
O(1)--P--O(4 m) 114,8 (2) O(3)--P--O(4 iii) 105,4 (2) 

Codes sym6triques: (i) - x , - y , - z ;  (ii) ½ - x,y - ½, ½ - z; 
(iii) x - ½, ½ - y, z - ½; (iv) 1 - x, -y ,  -z;  (v) x - 1, y, z; (vi) ½ + x, 
½ - y , z -  ½;(vii) 1 + x, y, z; (viii) ½ +x, ½ - y ,  ½ ~-z;(ix) 1 - x ,  
1-y,-z;(x) 2a-x, ½÷Y, ½-z. 
La mesure de la densit6 des cristaux de la phase-/3 a &6 ef- 
fectu6e par flottage dans la solution de Clerici. La densit6 
du liquide a 6t6 mesur6e en utilisant les petits morceaux de 
verre dont les densit6s sont pr6cis6ment connues. Mais on n 'a  
pas obtenu la valeur precise fi cause de la haute viscosit6 du 
liquide et aussi de la tr6s petite taille des cristaux. La col- 
lecte des donn6es: Rigaku AFC/MSC Diffractometer Control 
Program (Rigaku Corporation, 1991). L'affinement de con- 
stantes de la maille: Rigaku AFC/MSC Diffractometer Con- 
trol Program. La r6duction des donn6es: Rigaku AFC/MSC 
Diffractometer Control Program. La synth~se de Patterson et 
de Fourier: RSSFR-5, UNICS (Sakurai, 1971). L'affinement par 
moindres carr~s fi matrices compl6tes: RSFLS-4, UNICS (Saku- 
rai, 1971). Les distances interatomiques et les angles: CCPC 
(Kawamura & Kawahara, 1980). Le graphique: ORTEP (John- 
son, 1965). L'impression des tableaux de Fo et crFo: LISTHKL 
(Yamakawa & Kawahara, 1992). 

Les auteurs remercient Professeur J. T. Iiyama/l l 'Universit6 
de Chiba, Japon, pour ses renseignements qu'il  nous a donne6s 
~i ce travail. 

Les listes des facteurs de structure et des facteurs d'agitation thermique 
anisotrope ont 6t6 d6pos6es au d6p6t d'archives de la British Library 
Document Supply Centre (Supplementary Publication No. SUP 71026: 
8 pp.). On peut en obtenir des copies en s'adressant ~i: The Technical 
Editor, International Union of Crystallography, 5 Abbey Square, Chester 
CH 1 2HU, Angleterre. [R6f6rence de CIF: DU 1029] 

R6f6rences 
Corbridge, D. E. C. (1971). Bull. Soc. Fr. Min&. Cristallogr. 94, 

271-299. 
Effenberger, H. (1985). Z. Kristallogr. 172, 105-109. 
Johnson, C. K. (1965). ORTEP. Rapport ORNL-3794. Oak 

Ridge National Laboratory, Tennessee, EU. 
Kawamura, K. & Kawahara, A. (1980). CCPC. Calculation of 

Coordination Polyhedra. Communication priv6e. 
Kolsi, A. W., Quarton, M. & Freundlich, W. (1981). Ann. Chim. 

6, 411 418. 
Quarton, M. & Kolsi, A. W. (1983). Acta Cryst. C39, 664--667. 
Quarton, M. & Oumba, M. T. (1983). J. Appl. Cryst. 16, 576-577. 
Rigaku Corporation (1991). AFC/MSC Diffractometer Control 

System. Rigaku Corporation, Tokio, Japon. 
Sakurai, T. (1971). Editeur. Systdme de Programmes Cristallogra- 

phiques Universels. Soci/~t6 Cristallographique du Japon, Tokio, 
Japon. 

Acta Cryst. (1993). C49, 1277-1280 

Bis(tetraphenylarsonium) Aquatetra- 
(cyano-C)nitridorhenate(V) Pentahydrate 

J. F. BRITTEN, COLIN J. L. LOCK* AND YI WEI 

Laboratories for Inorganic Medicine, Departments o f  
Chemistry and Pathology, McMaster University, 
ABB-266A, Hamilton, Ontario, Canada L8S 4M1 

(Received 9 September 1992; accepted 1 February 1993) 

Abstract 
The complex is a salt which contains discrete tetra- 
cyanonitridoaquarhenate(V) anions. Bond lengths 
and angles are normal. 

Comment 
Nitrido complexes of rhenium were investigated in 
the early 1960's (Clifford & Olsen, 1960; Chatt, 
Garforth, Johnson & Rowe, 1964; Lock & Wilkin- 
son, 1964). The v ( R ~ N )  vibrations of the solid 
K ÷, Cs ÷ and Na + salts of [ReN(CN)4] 2- were 
different from those in solution (Johnson, 1969). In 
the solid, v ( R ~ N )  is split into two poorly resolved 
peaks and is about 100 cm-1 lower than that for the 
solution spectrum. An explanation was suggested by 
the results of an X-ray structural study of crystals of 
'K2[ReN(NC)a].H20' (Davies, Johnson, Johnson & 
Graham, 1969). The structure consisted of infinite 
chains of alternating N and Re atoms, with four 
cyanide ligands around each Re atom bound 
through the N atoms. A similar chain structure 
occurs in WOC14 (Adams & Churchill, 1968; Hess & 
Hartnung, 1966). 

The reported structure for 'K2[ReN(NC)4].H20' 
explained the infrared spectral problem and is often 
quoted in the literature (Dehnicke & Str/ihle, 1981). 
The structure is not reliable, however. The diffrac- 
tion data were collected with use of Cu Ka radiation, 
were used without absorption correction, and the 300 
reflections were estimated visually. The reported 
C- -N  and Rc N bond distances differ significantly 
from accepted values and the cyanide ligands were 
coordinated through the N atoms, rather than the 
normal C atoms. 
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It is our opinion that the data are not sufficient or 
precise enough to say that the cyanide ligands were 
bound through the N atoms, particularly in light of 
reported structures of Tc and Re cyanide complexes 
where the cyanide ligands are C-bound (Baldas, 
Boas, Colmanet & Mackay, 1990; Pur6ell, Roodt, 
Basson & Leipoldt, 1990; Purcell, Potgieter, 
Damoense & Leipoldt, 1991; Purcell, Damoense & 
Leipoldt, 1992). 

No further information has appeared and, in a 
personal communication to Rouschias (1974), 
Johnson admitted difficulties in the refinement, and 
opined that only the Re...Re separation was known 
with any certainty. We have re-examined the chemis- 
try, but so far have not obtained crystals of 
KdReN(CN)4].H20 suitable for single-crystal X-ray 
studies. We have, however, determined the structure 
of the title compound. Since this paper was submit- 
ted for publication we have become aware of another 
very recent structure determination of the title com- 
pound, but which was carried out at room tempera- 
ture (Purcell, Potgieter, Damoense & Leip01dt, 
1992). 

ReNC12(PPh3)2 was prepared according to the 
method of Chatt, Falk, Leigh & Paske (1969) and 
converted to K2[ReN(CN)4].H20, (1), by reaction 
with excess potassium cyanide in methanol (Johnson, 
1969). [AsPh4]2[ReN(CN)4(HzO)].5H20, (2), was 
prepared by mixing stoichiometrically equivalent 
amounts of aqueous solutions of [AsPh4]C1 (232 mg, 
0.554 mmol in 10 mL) and (1) (111 mg, 0.277 mmol 
in 10 mL). Bright yellow crystals of (2) were obtained 
by recrystallization from a dilute aqueous solution at 
room temperature. Crystals of (2) are stable in a 
capped vial, but decompose slowly in air, by loss of 
water of crystallization. 

The anion is shown in Fig. 1. The results observed 
here are difficult to compare completely with the 
previous structure determination of the title com- 
pound (Purcell, Potgieter, Damoense & Leipoldt, 
1992), which we shall refer to as ReA, since no 
atomic coordinates were published. The unit cell for 
the title compound is about 2.2% smaller than for 
ReA, although the decreases are non-uniform, the 
decrease in a being 1.0, b 0.7 and c 0.5%. In general, 
the errors in bond lengths and angles for our com- 
pound are about half those reported for ReA. With 
no atom parameters for ReA, we cannot make a 
certain comparison of bond lengths and angles, but if 
it is assumed that C(1), C(2), C(3) and C(4) in our 
compound are C(4), C(2), C(1) and C(3) in ReA, 
then most distances and angles are in excellent 
agreement, and only five differ by more than 1.80- [0- 
= (0.2 .11_ 0.2)1/2]. Of these only one can be considered 
significant: the Rc O distance in our compound is 
smaller by 4.30. than in ReA [2.463 (3) versus 
2.496 (7)/~]. 

Fig. 1. The molecular anion, showing the atom numbering. 

The structure observed here is also very similar 
to that observed for isomorphous bis[tetraphenyl- 
arsonium] aquatetracyanonitridotechnetate(V) pen- 
tahydrate (Baldas, Boas, Colmanet & Mackay, 
1990). The cells are oriented differently; the cell 
reported here is related to that of the Tc compound 
by the matrix 001/0-10/100. In addition, there is an 
origin shift. The cell for our compound is 2.9% 
smaller than that for the Tc compound, but the 
decrease is much more uniform than for ReA (0.9% 
on a, 0.8% on b, 1.1% on c). Again, the cell is 
smaller because the data were measured at 165 (2) K 
instead of 298 K, since bond lengths and angles are 
generally very similar in the two compounds. 

The T ~ N  distance [1.596 (10)A] is significantly 
shorter than the R ~ N  distance [1.655 (4)A, 5.40-] 
and the Tc---O distance [2.559 (9)A] is significantly 
longer than the Rc O distance [2.463 (3)A, 10.10-]. 
It is argued that the strong trans influence of the 
T ~ N  system causes the long Tc---O distance 
(Baldas, Boas, Colmanet & Mackay, 1990), but non- 
bonding repulsions may be equally important in 
determining the structure. The N(5)...C distances in 
the Re compound average 2.874 A (versus 2.844 A in 
the Tc compound), which is significantly shorter than 
the van der Waals distance [3.20-3.25 A (Bondi, 
1964)]. It is normal for distances between atoms 
bound to a mutual atom to be shorter than the 
normal van der Waals distance, the difference 
varying with the strength of the bonds. Thus, we 
expect the N(5)...C distances for the Tc compound to 
be slightly smaller than for the Re compound since 
the N atom is more strongly bound to the Tc atom. 
[The Bragg-Slater radii of the two metals are identi- 
cal (Huheey, 1978).] A contrasting effect is seen for 
the O...C distances (average 2.990A for the Re 
compound, 3.038 A for the Tc compound). The van 
der Waals distance is 3.15-3.20 A (Bondi, 1964). In 
this case the O atom bound to Tc is involved in the 
weaker bond and so the O...C distances are slightly 
longer for the Tc compound. 

In order to confirm that the cyanide groups were 
bound through the C atoms an alternative series of 
refinements was undertaken in which the C atoms of 
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the cyanide groups were given N-atom scattering 
factors and vice versa. The residuals were R = 0.061 
and w R  = 0.034. In addition, Ueq increased for the C 
atoms [C(1N) 0.052, C(2N) 0.054, C(3N) 0.051, 
C(4N) 0.056 A2], whereas those for the N atoms were 
reduced [N(1C) 0.023, N(2C) 0.018, N(3C) 0.020, 
N(4C) 0.024 A2]. All these results are consistent with 
the alternative refinement being the wrong solution. 

Experimental 
Crystal data 

[As(C6Hs)412 [ R e N ( C N ) 4 -  
( H 2 0 ) ] . 5 H 2 0  

Mr = 1179.0 

M o n o c l i n i c  

P21/n 
a = 15.330 (3) .~ 

b = 19.808 (4) ,~, 

c = 16.915 (3) A 

/3 = 101.638 (15) ° 

V = 5031 (2) ~3  

Z = 4  
Dx = 1.557 M g  m -3  

Dm = 1.53 (1) M g  m -3  

Dens i t y  m e a s u r e d  b y  suspen-  
s ion  in C C h / c y c l o h e x a n e  

A g  Ka radia t ion  

A = 0 . 5 6 0 8 6  ,~, 
Cel l  p a r a m e t e r s  f r o m  17 

re f lec t ions  
0 --- 1 3 . 0 5 - 1 7 . 4 5  ° 
# -- 3 .774  m m  -~ 
T = 167 (2) K 
Pla te  
0 .22 x 0.21 x 0.11 m m  
Ye l low 

9615  o b s e r v e d  re f lec t ions  
[ - 3 a t  <_ I_< 3crd 

Rint = 0 .055  
0max = 20  ° 
h = 0 ---~ 18 
k = 0 ---~ 24  
l -- - 2 0  ~ 20  
3 s tandard  ref lec t ions  

m o n i t o r e d  e v e r y  97 
ref lec t ions  

in tens i ty  var iat ion:  4-2 .1% 

W = 1/0 r2 

(A/cr)m~x = 0 .001 

Apmax = 1.15 e ,~ -3  
Apmin = - -1 .38  e ,~ -3  
Ex t inc t ion  correc t ion:  not  

app l i ed  

Data collection 
S i e m e n s  R 3 m / V  d i f f r ac tome-  

ter  
0 - 2 0  scans  
A b s o r p t i o n  correc t ion:  

ref ined  f r o m  A F  (DI- 
FABS; Walker  & Stuart ,  
1983) 

Trnin = 0 .130,  Tmax -- 
0 .182  

10303 m e a s u r e d  ref lec t ions  
9615  independen t  re f lec t ions  

Refinement 

R e f i n e m e n t  on  F 
Final  R = 0 .0583  
wR = 0 .0315  
S = 1.41 
9615  ref lec t ions  
595 pa rame te r s  
H - a t o m  p a r a m e t e r s  no t  re- 

f ined 

The  s t ruc ture  w a s  s o l v e d  b y  di rec t  me thods .  Ref l ec t ions  wi th  
- 3 t r t  < I < 3trt w e r e  t rea ted  b y  the  m e t h o d  o f  F rench  & Wil -  
son  (1978) .  H a t o m s  w e r e  p l a c e d  in ca lcu la ted  pos i t ions ,  wi th  
f ixed  t empe ra tu r e  factors ,  and  cons t r a ined  to r ide  on  the  a toms  to 
w h i c h  they  w e r e  a t tached.  International Tables for X-ray Crys- 
tallography (1974,  Vol. IV)  p r o v i d e d  the  a tomic  sca t te r ing  fac-  

tors  (Table  2 .2B)  and  a n o m a l o u s - d i s p e r s i o n  co r rec t ions  for  N,  
O,  A s  and  R e  (Table  2.3.1).  Ca lcu la t ions  e m p l o y e d  SHELXTL 
PC (Sheldr ick ,  1990)  and  L a s e r  386  or  I B M  486  compu te r s .  

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement coefficients (,~2) 

Ueq is defined as one third of  the trace of  the orthogonalized Uij tensor. 

x y z Ueq 
Re 0.0302 (1) 0.1695 (1) 0.7643 (1) 0.020 
As(2) 0.0587 (1) 0.55941 (1) 0.8276 (1) 0.024 
As(I) 0.0583 (1) 0.1905 (1) 0.3947 (1) 0.021 
O --0.0932 (2) 0.1648 (2) 0.8375 (2) 0.029 
C(I) 0.1010 (3) 0.1713 (3) 0.8845 (3) 0.025 
C(2) 0.0022 (3) 0.2736 (3) 0.7664 (3) 0.026 
C(3) -0.0728 (3) 0.1702 (2) 0.6619 (3) 0.024 
C(4) 0.0167 (3) 0.0638 (3) 0.7738 (3) 0.026 
N(I) 0.1384 (3) 0.1716 (2) 0.9506 (3) 0.037 
N(2) -0.0185 (3) 0.3293 (2) 0.7584 (2) 0.031 
N(3) -0.1290 (3) 0.1751 (2) 0.6057 (3) 0.036 
N(4) 0.0099 (3) 0.0063 (2) 0.7790 (3) 0.035 
N(5) 0.1158 (3) 0.1715 (2) 0.7184 (2) 0.030 
O(1) 0.3242 (2) 0.2039 (2) 0.0175 (2) 0.036 
0(2) 0.3690 (2) 0.0928 (2) 0.1131 (2) 0.040 
0(3) 0.8827 (2) 0.0772 (2) 0.9514 (2) 0.036 
0(4) 0.1847 (2) 0.0592 (2) 0.0658 (2) 0.038 
0(5) 1.0035 (2) 0.0874 (2) 0.0942 (2) 0.043 
C(1A) 0.0884 (3) 0.1088 (2) 0.4535 (3) 0.022 
C(2A) 0.0937 (3) 0.1055 (3) 0.5365 (3) 0.028 
C(3A) 0.1102 (3) 0.0432 (3) 0.5752 (3) 0.033 
C(4A) 0.1221 (3) -0.0136 (3) 0.5317 (3) 0.035 
C(5A) 0.1177 (3) -0.0102 (3) 0.4490 (3) 0.033 
C(6A) 0.1001 (3) 0.0520 (2) 0.4087 (3) 0.030 
C(1B) 0.1304 (3) 0.1939 (2) 0.3162 (3) 0.025 
C(2B) 0.0950 (4) 0.2040 (3) 0.2351 (3) 0.034 
C(3B) 0.1527 (4) 0.2086 (3) 0.1806 (3) 0.045 
C(4B) 0.2442 (5) 0.2045 (3) 0.2108 (4) 0.054 
C(5B) 0.2799 (4) 0.1933 (3) 0.2922 (4) 0.047 
C(6B) 0.2223 (3) 0.1885 (2) 0.3448 (3) 0.033 
C(IC) 0.0842 (3) 0.2686 (2) 0.4621 (3) 0.022 
C(2C) 0.1416 (3) 0.3176 (2) 0.4418 (3) 0.027 
C(3C) 0.1618 (3) 0.3738 (3) 0.4920 (3) 0.034 
C(4C) 0.1255 (3) 0.3810 (3) 0.5601 (3) 0.033 
C(5C) 0.0673 (3) 0.3317 (3) 0.5784 (3) 0.031 
C(6C) 0.0462 (3) 0.2753 (2) 0.5288 (3) 0.028 
C(ID) 0.1064 (3) 0.5563 (2) 0.7325 (3) 0.026 
C(2D) 0.0518 (3) 0.5638 (3) 0.6571 (3) 0.031 
C(3D) 0.0880 (4) 0.5644 (3) 0.5886 (3) 0.038 
C(4D) 0.1790 (3) 0.5576 (3) 0.5946 (3) 0.034 
C(5D) 0.2342 (3) 0.5505 (3) 0.6698 (3) 0.036 
C(6D) 0.1980 (3) 0.5492 (3) 0.7390 (3) 0.034 
C(IE) 0.1081 (3) 0.4879 (2) 0.8978 (3) 0.024 
C(2E) 0.1333 (3) 0.4995 (3) 0.9801 (3) 0.033 
C(3E) 0.1678 (3) 0.4464 (3) 1.0302 (3) 0.038 
C(4E) 0.1761 (3) 0.3828 (3) 0.9981 (3) 0.037 
C(5E) 0.1501 (3) 0.3715 (3) 0.9158 (3) 0.040 
C(6E) 0.1178 (3) 0.4249 (2) 0.8654 (3) 0.031 
C(1F) 0.0875 (3) 0.6437 (2) 0.8829 (3) 0.028 
C(2F) 0.1596 (3) 0.6805 (3) 0.8694 (3) 0.035 
C(3F) 0.1803 (4) 0.7406 (3) 0.9106 (3) 0.042 
C(4F) 0.1284 (4) 0.7633 (3) 0.9633 (3) 0.043 
C(5F) 0.0564 (4) 0.7268 (3) 0.9768 (4) 0.049 
C(6F) 0.0357 (3) 0.6649 (3) 0.9363 (3) 0.040 
C(1G) -0.0681 (3) 0.5522 (2) 0.7973 (3) 0.022 
C(2G) -0.1172 (3) 0.6110 (3) 0.7807 (3) 0.032 
C(3G) -0.2093 (3) 0.6068 (3) 0.7566 (3) 0.033 
C(4G) --0.2513 (3) 0.5436 (3) 0.7483 (3) 0.030 
C(5G) -0.2013 (3) 0.4855 (3) 0.7642 (3) 0.033 
C(6G) --0.1087 (3) 0.4895 (3) 0.7898 (3) 0.028 
C(1/4) --0.0646 (3) 0.1906 (2) 0.3420 (3) 0.023 
C(2H) --0.1171 (3) 0.2454 (3) 0.3519 (3) 0.028 
C(3H) --0.2062 (3) 0.2452 (3) 0.3130 (3) 0.033 
C(4H) --0.2406 (3) 0.1913 (3) 0.2651 (3) 0.034 
C(5H) -0.1869 (3) 0.1370 (3) 0.2552 (3) 0.036 
C(6H) - 0.0979 (3) 0.1363 (2) 0.2939 (3) 0.029 
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Table 2. Geometric parameters (A, o) 
Re 'O  2.463 (3) Re--N(5) 1.655 (4) 
Re--C0) 2.102 (4) Re--C(2) 2.108 (5) 
Re--C(3) 2.096 (4) Re--C(4) 2.114 (5) 
C(1)--N(1) 1.149 (6) C(2)--N(2) 1.149 (7) 
CO)--N(3) 1.150 (6) CO)--N(4) 1.149 (7) 
As(2)--C(1D) 1.897 (5) As(2)--C(1E) 1.904 (5) 
As(2)--C(1F) 1.923 (5) As(2)--C(1G) 1.913 (4) 
As(1)--C(IA) 1.908 (5) As(D--COB) 1.893 (5) 
As(1)--C(1C) 1.916 (5) As(1)--C(1H) 1.914 (4) 

O--Re--C0) 79.2 (2) O--Re--C(2) 81.3 (2) 
O--Re--C(3) 83.6 (2) O--Re--C(4) 80.0 (2) 
O--Re--N(5) 177.7 (1) N(5)--Re--C(1) 98.7 (2) 
N(5)--Re--C(2) 99.7 (2) N(5)--Re--C(3) 98.5 (2) 
N(5)--Re--C(4) 99.1 (2) C(1)--Re--C(2) 92.0 (2) 
C(1)--Re--C(3) 162.7 (2) C(I)--Re--C(4) 89.0 (2) 
C(2)--Re--C(3) 83.4 (2) C(2)--Re--C(4) 160.8 (2) 
C(3)--Re--C(4) 90.0 (2) Re--C(1)--N(1) 178.7 (4) 
Re--C(2)--N(2) 172.0 (4) Re--C(3)--N(3) 175.5 (4) 
Re--C(4)--N(4) 179.6 (5) C(1D)--As(2)--C(1E) 109.4 (2) 
C(1D)--As(2)--C(1F) 110.5 (2) C(IE)--As(2)--C(IF) 108.6 (2) 
C(1D)--As(2)--C(163 108.4 (2) C(1E)--As(2)--C(1G) 111.5 (2) 
C(1F)--As(2)--C(163 108.4 (2) C(1A)--As(I)--C(1B) 106.4 (2) 
C(1A)--As(1)--C(1C) 112.0 (2) C(1B)--As(1)--C(IC) 108.0 (2) 
C(1A)--As(1)--C(1H) II0.8 (2) C(1B)--As(1)--C(1H) 109.5 (2) 
C(lc)--As(1)--C(1H) 110.0 (2) As(1)--C(1A)--C(2A) 121.6 (4) 
As(1)--C(IA)--C(6A) 116.5 (4) As(1)--C(1B)--C(2B) 122.2 (4) 
As(1)--C(1B)--C(6B) 116.4 (4) As(1)--C(lC)--C(2C) 118.6 (4) 
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Abstract 
The structures of amino(triphenyl)phosphonium bro- 
mide and amino(triphenyl)phosphonium hexachloroanti- 
monate are stabilized by hydrogen bonds. 

Comment 
Amino(triphenyl)phosphonium bromide (I) and amino- 
(triphenyl)phosphonium hexachloroantimonate (II) have 
been structurally characterized. There are two formula 
units of (II) in the asymmetric unit. Both compounds 
form hydrogen bonds from the amino H atoms to the 
anions. The positions of the amino H atoms were re- 
fined with distance restraints for the N - - H  distances. The 
N--Br  distances in (I) are 3.310 (2) and 3.373 (2) .4,; 
the N--C1 distances in (II~ are 3.594 (4), 3.563 (4), 
3.740 (5) and 3.537 (5) A. All other distances and 
angles are generally as expected. They correspond 
well with values found in amino(triphenyl)phosphonium 
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