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PS02.05.14 CRYSTAL STRUCTURE DETERl'YllNATION OF 
TWO POLYMORPHIC PR.4.SES OFLANTR.4.l'illlYI NITRATE 
TETRAHYDRATE FROM X-RAY POWDER DIFFRACTION. 
M. Lauer, A.-E. Gobichon, J.P. Auffreclic. D. Lauer, Laboratoire de 
Oistallochimie, CSIM (1.JRA Cf-.<'RS 1495). Universite de Rennes, 35042 
Rennes cedex, France 

Two polymorphic vmieties ofLa(N03)3.4H20 have been identified 
from temperature dependent X-ray diffraction expe1iments of the 
hexahydrate cmTied out in different water pressures. The two phases a 
and~ m·e obtained for P(H20) greater andlowerthm14 ToJT. respectively. 
Powder diffraction data for the two phases were collected with a high 
resolution powder diffractometer using monochromatic radiation (A = 
1.5406 A). 1l1e indexing of the powder pattems was perfmmed by the 
successive dichotomy method (DICVOL91), the sl11.1cture solutions were 
obtained fi·om Patterson maps m1d subsequent Fmuier m1alyses m1d, finally, 
the models were refined by the Rietveld method (FULLPROF). 
a-La(N03)3.4H20: P2tlnz. a= 6.778(1 ). b = 11.367(2), c = 6.585( 1) A. 
~ = 90.639C5r, 11 = 507.3 z = 4, lVho = 28, F30 = 59(0.01 L44 ). 111e 
Rietveld refinement (49 vmying pm·ameters) converged to RF = 0.05 
and Rwp = 0.08. The slll.lclure consists of infinite chains, fom1ed by 11-
coordinated La atoms, running along [001]. The La polyhedra, fom1ed 
by three bidentate, one monodentate nitrate gToups m1d four water 
molecules. m·e connected through a bridging nill-ate group. The cohesion 
of the stmctme is ensured by a network of hydrogen bonds. The 11-
coorclination oflm1thmmm has also been reported for the stmctme of the 
hexal1ydrate precmsor. 
~-La(N03)3.4H20: Pbca, a= 13.531(1), b = 11.834(1). c = 
12.973(1) A. V = 2027.3 A3, Z = 8, M 20 = 60, F30 = 85(0.0048,74). 
The Rietveld refinement (71 varying parameters) converged to 
RF = 0.06 and Rwo = 0.12. The structure consists of infinite chains, 
formed by 10-co.ordinated La atoms. mnning along [001]. The 
polyhedra are formed by two bidentate, two bridging monodentate 
nitrate groups and four water molecules. 

PS02.05.15 AB INITIO CRYSTAL STRUCTURE DETERlVllNA
TION FROM LOW TEMPERATURE X-RAY POWDER 
DATA:THE CHIRALCOiviPOUND L-CARVONE. C.Miravitlles"', 
J.Rius*. J.Sm'ie*,lVI.A.Cuevast t & T.Calvett (*) Institut de Ciencia de 
Materials de Barcelona, camp. UAB, 08193Bellaterra, Spain (t) Fac. 
de Geologia, Unil: de Barcelona, c/ Marti Franques sin, Barcelona, Spain 

The ab initio slll.lCtme deten11ination of the chiral compound 1-
cm·vone (C 10Hp0) at 218 K is presented.1l1e pattem was measmed with 
CuKa1 radiation, a position sensitive detector and tl1e sm11ple, liquid at 
mom tempe1-ature, included in a glass capillmy·. The crystal data m·e: ortl~or
hombic P2t2t2t with a= 6.8576(3), b = 6.8831(5), c = 19.988(2) A. 
Z = 4. 1l1e stmcture was solved by Patterson-sem-ch methods using the 
44 available integmted intensities. A1igid-body Rietveld refinement witl1 
prefe1Ted 01ientation co1Tection m1d allowing the vmiation of one torsion 
angle converged to Rp= 0.03 m1d Rwp=0.04. 

Perspective view uftlze 1-can·one crystal structure at 218 K. 

PS02.05.16 CRYSTAL STRUCTURE OF A NEW COOR
DINATION POLYMER, {[NizClz(L)(CH30Hh(Hz0h]Clz}n, 
FROM X-RAY POWDER DATA. A. Neels, B. Mathez Neels 
and H. Stoeckli-Evans, Departement de Chimie-Physique II, 
Universite de Neuchiitel, Switzerland. A. Clemfield and D. M. 
Poojary, Department of Chemistry, Texas A & M University, USA. 

Coordination metal complexes with polymelic structures m·e 
of special interest in the development of new materials. Moleculm· 
ferro magnets and non-linear optical materials m·e the most impor
tant applications of such coordination polymers. 

2,5-Bis(2-pylidyl)pyrazine (L) has been used as moleculm· 
b1idge between metal centers. Some binuclem· complexes and a 
two-dimensional polymer with 3d transition metals are character
ized by their single-crystal X-ray structure [I]. 

[[Ni2Cl2(L)(CH30H)](H20h]Cl2}n (1), a new one-dimen
sional coordination polymer, was obtained in micro-crystalline 
form. The structure was determined ab initio from X-ray powder 
diffraction data. The compound belong to the tliclinic space group 
Pl with a= 8.7014(4)A, b = 10.1465(5)A, c = 8.0303(3)A. 
a= 116.095(2) 0

, ~ = 112.713(3) 0
, y= 64.056(3) 0

• The final agree
ment factors are Rwp = 0.124, Rp = 0.095, and Rf = 0.045 

(1) 

The octahedral coordination of the nickel atom is achieved by two 
nitro gens of the ligand 2,5-bis(2-pyridyl)pyrazine, two chlorines 
and two oxygens of the coordinated solvent molecules. The bridg
ing nature of chloride ions and bis-bidentate ligands (L) leads to a 
one-dimensional polymer. 

[1] Nee1s,A .. Stoeckli-Evans,l-1.: Escuer.A.: Vicente,R.; Inorg. Chem. 
34(1995) 1964. 

PS02.05.17 AIMethyiP04.H20:THE AB INITIO STRUC
TURE SOLUTION OF A NEW LAYERED COMPOUND. 
Sawers, L-J. M., Carter. V., Armstrong, A. R., Bruce, P. G., Wlight, 
P. A., Dept. Of Chemistry, University of St. Andrews, St. Andrews, 
Fife. Scotland 

Micro-porous and layered alumino-methyl phosphonates offer 
wide-ranging possibilities in separation and catalysis. The title 
compound is a novel structure made up of alumino phosphonate 
layers containing bound water, the layers being sepmated by me
thyl groups. The synthesis and structure solution of 
AlmethylP04.H20 is described. The structure was solved ab ini
tio from laboratory X -ray data using a combination of Direct Meth
ods, molecular modeling and Rietveld refinement. Indexing gave 
a monoclinic unit cell of: a= 9.45A. b = 7.06 A, c = 7.85 A and 
~ = 106.6° in the space group P2 1/a. A default run of the Direct 
Methods package SIRPOW gave a stm·ting structure consisting of 
lP, 1Al and 30's. The remaining atoms were found through the 
use of difference fourier maps and the Biosym modeling package, 
Insight. Which, combined with a prior knowledge of bond angles 
and distances for both octahedral and tetrahedral aluminium sites 
was used in the latter stages of the Rietveld refinement to deter
mine stm·ting positions for 20's and 5H's. The result was a final 
structure solution with an Rwp of 7.85%, an Rp of 5.87% and a 
chi2 of 5.39%. 


