
2220 [ Pt C12(NH3)2(O H)2]. 2H20 2 

C ~  . " "  . . ' "  . 

Fig. 1. Dessin de la structure vue selon [010] et noms des atomes. 
Les traits en pointill~ repr6sentent les liaisons hydrog~ne. 

Howard-Lock, Lock, Lippert & Rosenberg, 1982). 
Structure du cis-diammine-cis-dichloro-trans-di- 
hydroxoplatine(IV) mono(peroxyde d'hydrog+ne) (Vol- 
lano, Blatter & Dabrowiak, 1984). Structure de trois 

vari~t+s isom+res de diamminedichlorodihydroxo- 
platine(IV) (Kuroda, Neidle, Ismail & Sadler, 1983). 

Rff~rences 

FAGGIANI, R., HOWARD-LOCK, H. E., LOCK, C. J. L., LIPPERT, B. 
& ROSENBERG, B. (1982). Can. J. Chem. 60, 529-534. 

FRENZ, B. A. (1982). SDP Structure Determination Package. B. A. 
Frenz & Associates, Inc., College Station, Texas, Etats-Unis, et 
Enraf-Nonius, Delft, Pays-Bas. 

International Tables for X-ray Crystallography (1974). Tome IV, 
pp. 99, 149. Birmingham: Kynoch Press. (Distributeur actuel D. 
Reidel, Dordrecht.) 

KURODA, R., NEIDLE, S., ISMAIL, M. I. & SADLER, P. J. (1983). 
Inorg. Chem. 22, 3620-3624. 

VOLLANO, J. F., BLATrER, E. E. & DABROW~K, J. C. (1984). J. 
Am. Chem. Soc. 106, 2732-2733. 

WALKER, N. & STUART, D. (1983). Acta Cryst. A39, 159-166. 

Acta Cryst. (1987). C43, 2220-2221 

Structure of Guanidinium Molybdate 

BY TOMOJI OZEKI,  HIKARU ICHIDA AND YUKIYOSHI SASAKI 

Department of  Chemistry, Faculty of  Science, The University of Tokyo, Tokyo 113, Japan 

(Received 27 May 1987; accepted 26 June 1987) 

Abstract. 2CH6Na+.MoO 2-, M r =  280.12, monoclinic, 
P2,/m, a -- 10.657 (2), b = 7.006 (1), c = 6.567 (2) A, 
t =  98.12 (2) °, U =  485.4 (2) A 3, Z = 2, D x = 
1.91 Mg m -3, 2(Mo K~t) = 0.71069 A,/ t  = 1.32 mm-' ,  
F(000) = 432, T- -  298 K, R = 0.034 and wR -- 0.038 
for 1365 independent reflections with F o > 2.5tr(Fo). 
The distances between O and Mo atoms increase with Mo o(1) 
the number of interacting H atoms: 1.757(3), 0(2) 
1.762 (3) and 1.776 (3) A for the O atoms interacting o(3) C(4) 
with two, three and four H atoms, respectively. These H N(5) 
atoms lie between 2.03 (4) and 2.30 (4) A from the O N(6) 
atoms. The O(3)--Mo--O(3 ~) angle is 113.2(1) °, c(7) N(8) 
whereas the other three O-Mo--O angles are 108.5 (2) U(9) 
to 108.9 (1) °. The mean distances for the C--N and H(N5) 

H(N6a) 
N--H bonds in the guanidinium cations are 1.325 (6) H(N6b) 
and 0.83 (5) A, respectively. H(N8) 

H(N9a) 
H(N9b) Experimental. The title compound was obtained as 

colorless tabular crystals by slowly evaporating a 10 ml 
aqueous solution of 2.0 g Na2MoOa.2H20 and 1.5 g 
(CH6Na)2CO a. Crystal 0.55 x 0.13 x 0.05 mm; 
Rigaku AFC-5R diffractometer on RU-1000 X-ray 
generator of High Intensity X-ray Facilities, Engineer- 
ing Research Institute, Faculty of Engineering, The 
University of Tokyo; Mo Kct radiation (graphite mono- 
chromatized); a~--20 scan at 8 ° min-'(og); Lorentz- 

_. 
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Table 1. Positional parameters (x 104; x 105 for Mo; 
× 103 for H) and thermal parameters ()~2; Be q for 

non-H atoms; B isofOr H atoms) 

B~q = In 2 Zt Z~Uua* a* ai.a i. 

X y z Beq/Bis o 
23782 (4) 25000 22645 (5) 1.68 (1) 
2022 (3) 2500 4826 (4) 2-34 (7) 
4034 (3) 2500 2352 (6) 2.95 (9) 
1765 (2) 400 (3) 1023 (3) 2.79 (6) 
8827 (4) 2500 4131 (6) 1.80 (9) 
8853 (4) 2500 6148 (6) 2.59 (10) 
8835 (3) 853 (4) 3137 (4) 2.52 (6) 
5008 (4) 2500 7895 (7) 2.22 (10) 
6201 (4) 2500 8748 (8) 3.11 (11) 
4395 (3) 857 (4) 7484 (5) 2.85 (7) 
877 (4) 156 (6) 671 (6) 3-6 (9) 
881 (3) - 7  (6) 369 (5) 2.7 (8) 
874 (4) 79 (7) 179 (6) 4.4 (10) 
652 (4) 141 (6) 882 (6) 4-3 (10) 
477 (3) -18 (6) 757 (5) 3-5 (9) 
358 (4) 90 (7) 694 (6) 4.6 (10) 

polarization corrections; absorption correction not 
applied; lattice constants by least squares from 84 
reflections (12 < 0 < 16°); (sin~/2 < 0.7035 A- '  
( - 1 4  < h < 14, - 9  < k < 9, 0 < l < 9); three standard 
reflections monitored every 100 reflections varied 
within + 1.5%; of the 3046 measured reflections, 2663 
reflections with F o > 2.5tr(Fo) were averaged to give 
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Table 2. Bond distances (A) and angles (o) & the 
MoO42- anion with e.s.d. 's in parentheses 

Mo-O(l) 1.776 (3) O(1)-Mo-O(2) 108.5 (2) 
Mo-O(2) 1.757 (3) O(1)-Mo-O(3) 108.9 (l) 
Mo--O(3) 1.762 (2) O(2)-Mo-O(3) 108.7 (1) 

O(3)-Mo-O(3 ~) 113.2 (1) 

Symmetry operation: (i) x, ½-y, z. 

1365 unique reflections (R~,t = 0.026); structure solved 
by the heavy-atom method; H atoms located from 
difference Fourier synthesis; refinement (on F) per- 
formed by block-diagonal least-squares program in 
UNICSIII (Sakurai & Kobayashi, 1979), using aniso- 
tropic thermal parameters for non-H atoms and 
isotropic thermal parameters for H atoms; final 
R = 0.034, wR = 0.038, S = 1.018, (A/O)ma x-- 
0.05, -0"86 < Ap < 0"56 e A-a; w -1 = t72(Fo) + 
(0.015 IF o I)2; complex scattering factors from 
International Tables for X-ray Crystallography (1974); 
all calculations on HITAC M-680H/M-682H and 
S-810 computers at the Computer Centre of the 
University of Tokyo. Final atomic parameters are 
presented in Table 1 and bond lengths and angles of the 
MoO42- anion in Table 2. Fig. I shows a view of the unit 
cell.* 

Related literature. In the K 2 M o O  4 (Gatehouse & 
Leverett, 1969) and NaEMOO4.2H20 (Matsumoto, 

* Lists of structure factors, anisotropic thermal parameters and 
complete lists of bond lengths and angles have been deposited with 
the British Library Document Supply Centre as Supplementary 
Publication No. SUP 44193 (9 pp.). Copies may be obtained 
through The Executive Secretary, International Union of Crystal- 
lography, 5 Abbey Square, Chester CH 1 2HU, England. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H(N9a) . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Fig. 1. An ORTEP (Johnson, 1976) view of the unit cell. Thermal 
ellipsoids are scaled to enclose 30% probability for non-H atoms. 

Kobayashi & Sasaki, 1975) crystals, the MoO~- anion 
has one large O- -Mo-O angle [112.7(8) and 
112.7 (3) °, respectively], while the other O - M o - O  
angles are between 107.8 and 109.7°. The M o - O  
distances in K2MoO 4 and Na2MoO4.2H20 are 1.74- 
1.78 and 1.752-1.788 A, respectively. 
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Abstract. (NH4)6[NiMogO32].6H20, M r =  1650.5, tri- 
gonal, R32, a = 15.932 (2), c =  12.413 (2)/~, V =  
2728.7 ,/k a, Z = 3, D x = 3.013, D,, = 2.99 (2) Mg m -3, 
2(Mo Ka) = 0.71069 A, /t = 3.52 mm -l, F(000) = 
2364, T =  291K, R =0.028,  wR =0.033 for 592 
observed reflections. The compound is isostructural 
with (NH4)6[MnMo9Oa2].7-8H20 [Allmann & 
D'Amour (1975). Z. Kristallogr. 141, 342-353], except 

0108-2701/87/112221-02501.50 

that N(2) is present as two adjacent half-atoms related 
by a crystal diad axis. The anion consists of one NiO 6 
and nine M o O  6 octahedra sharing edges and has point 
symmetry 32. The NilV-O bond length is 1.870 (6) A. 

Experimental. Preparation: Baker & Weakley (1966); 
red-black rhombohedra from water; D,, by flotation in 
CHBra-CHI3; data crystal 0.25 × 0.25 x 0.25 mm. 
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