C-146 08.

08.2-7 SYNTHESIS AND CRYSTAL STRUCTURE OF A NEV
HON-CENTROSTIMETRIC (~OCTAMOLYBDATE. By P. Roman®, J.
I Gutiérrez- Zorrills®, M. Martinez-Ripolll, and S.
Garcia-Blancob. 8pepartamento de Quimica Inorgénics,
UPY/EHU, apartado 644,48080 Bilbao, Spain. byrr de
Cristalogratia, Instituto Rocasolano, CSIC, Serrano
149, 28006 Madrid, Spain.

Four compounds with the general™ formule:
(3-HepyH) ¢ (3-EtpyH)4_[Mog0sg] . nH0 (% = 0=4;.n = 0,
1) have Dbeen prepared. Three of them =are
isostructural (x = 0,2,4; n = 0) and crystallize in-
the monoclinic asystem, space group P24/n, Z = . 2.
Paramsters for the compound x = 4 are a = 13.652(2),
b = 10.887(1), ¢ = 13.759(1) 4. P = 50.87(1)°, V =
2044¢4) B, Dy = 2.83, Dy = 2.B4(1) m;/ma. Only
slight differences in cell dimensions have been
observed wvhen x = 0 or 2.

4 non isomorphous . compound with the foramula
(3-HepyH)3(3-EtpyH)[Moglyel Hz0 (1) {(x = 3: n =1)
crystallizes in the triclinic system, space group P1i,
2= 2, 8 = 10.918(1), b = 10.985(3), ¢ = 18.991(2) 1,
a = 97.19(2). B = 91.45(2), y = 107.30{2)°, V =
2152.8(7) %3, Dy = 2.456, Dy = 2.456(1) Mg/me, R =
0.086 and Rv = 0.073 for 6277 cbserved resflexions.
Thermogravimetric studies show that ths isostructural
compounds are anhidrous while the non disomorphous
compourd contains one water =molecule. Ir spectra
indicate that the organic bases are protonated and
the polyanion presents the well-knwon infrared
spectrum for B-octamolybdates in solid state.

The distinguishing features of compound (i) are its
non~centrosymnretric polysnion and - its extensive
hydrogen bonding.The asymmetric unit contains three
independent 3-mathylpyridinium and one
3-sthylpyridinium cations, one water molecule and the
B-octamolybdate anion.

The planar cations are oriented to permit hydrogen
bonds with either molybdate oxygen atoms or water
oxygen atoms. Four different types of hydrogen bonds
have been found: N-H --0; N-H --0w; Ow-Hv---0;. and
C-H 0.

The HoOg octahedra are distortsd and the dsgree of
distortion bhms been estimated wusing diffsrent
squations (P. Rom4n et al. Transition Het. Chem., in
press},
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Three new crystalline phases in the
Na,0-Ca0-Ge0, system were synthesized at around
1500 K and their crystal structures have been
studied based on single-crystal diffraction
intensities. They include (1) a cubic phase,
a=15.626(3)A, Pa3, HNaiCa;.sGei0s, 2=16,
(2) a rhombohedral phase, a=10.788(2),
c=13,460(2)A, R3m, Na,.Ca,:Ge:0;, 2Z=6, and
(3) a trigonal phase, a=10.780(2),
c=13.449(2) A, P3,21, Na:sCa:.sGes0,, 2=6.
The structure of the cubic phase has a marked
feature that it consists of twelve-membered
rings of GeO, tetrahedra (Fig.1). Although -a
similar <ring of Si0; tetrahedra has been
reported 1in Na.CaSis0, (Fischer and Tillmanns,
Z. Krist. 166, 245, 1984), the ring in
structure (1) is considerably distorted compared
to the reported silicate ring. The remaining
two phases contain six-membered rings of GeO.
tetrahedra and they are based on a structural
scheme which is basically similar with that of
the structures of sodium . calcium silicates
reported by Ohsato, Maki -and Takéuchi . (Acta
Cryst., C41, 1575, 1985; Ohsato, Takéuchi and
Maki, Acta Cryst., C42, 934, 1986). There are,
however, notable differences between

,,,,,, silicates. Firstly,
splittings, which were found only for a
symmetrical set of oxygen atoms in the
silicates, occur for more than a set of oxygen
atoms in our germanates. Secondly, a new site
for Na, which is missing in the silicates, has
been found in our structures.
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Fig.1l. The configuration of the t2-membered
ring of GeO. tetrahedra in the cubic phase,
viewed down [1 1 17,



