Experiment title: Experiment

Crysta Structure of the First Organ_ic_/lnorgani_c Material Formed by number :
3 ol e St e
Beamline: | Date of experiment: Date of report:
BMO1A |from: 1511/2000to: 20/11/2000 30Aug 2001
Shifts: L ocal contact(s): Received at ESRF:

15 Dr. Silvia Capelli

Names and affiliations of applicants (* indicaes experimentali sts):

C. GiménezSaiz '*, J. M. MartinezAgudo™*, E. Coronado’, C. J. GémezGarcia’,
L.R. Falvello *

(1) Dept. Quimicalnorganica Universidad de Valencia.
C/ Doctor Moliner, 50. 46100Burjasot, Vaencia. SPAIN.

(2) CSIC. Faaultad de Ciencias. Universidad de Zaragoza
PlazaSan Francisco i 9. 50009ZaragozaSPAIN

Report:

The design and synthesis of moleaular materials combining two or more physicd properties
as conducting, magnetic and ogicd isa contemporary challenge in the chemistry of
materials. Our approad to this goal isto make two-network soli ds by combining magnetic
polyoxometal ates with partially oxidized organic Teeledron done moleaules.

The am of the propased experiment was to determine the aystal structure of the radicd salt
formed by the organic dona bis(ethylenedithio)tetrathiafulvalene and the inorganic
polyoxometal ate [ Co,(H,0)(PWyOs4),]** which contains a ferromagnetic duster. Several
crystals of this compoundwere tested in the KUMA KM6-CH diffradometer but all of them
were very wely diffrading despite the use of synchrotron radiation andthey did na
producediffradion d enough quality to abord a structural resolution.

It was then dedded to test other condcting radicd salts which belongto the same family of
polyoxometal ate-based moleaular materials and being very related to the title compound
These salts contain the organic Tecdona moleaule bis(ethylenedioxo)tetrathiafulvalene or
BEDO (Fig. 1) and the perylene (per) dona moleaule (Fig. 2), combined with a
polyoxometalate duster with the so-cdled Keggin structure (Fig. 3). Previous attempts to
collea datafrom these aystalsin a conventional diffradometer equipped with MoKa
radiation hed been ursuccesful due to the small sizeof the aystals. In this case, the use of
synchrotron radiation allowed the olledion d diffradion data of enough quality andthe
crystal structures of both radicd salts have been arealy solved. The mmpounds are
formulated as BEDOgK 5[ BW1,040] 8H,0 and pere[ PM 01,040] CH,Cl,. Their refined unit cdls



werea=117282), b=11.9482), c = 23.3355), a =90.13(3), B = 10220(3), y = 117.43(3),
V =28179(2) anda = 14.0593), b = 14.270(3), c = 27.0535), a = 88.27(3), B = 86.65(3), y
=86.02(3), V = 54032(3), respedively. The refinements were performed in the spacegroup
P-1 for bath compound and final values of R1 = 0.0949 wR2 = 0.2447(for 13468 umnque
refledions, 727 mrameters and 26restraints) and R1 =0.0773 wR2 = 0.2566(for 966
parameters and 113restraints) have been readed for the mmpounds

BEDO@Kz[ BW12040] ‘8H,0O and mrs[ PM 012040]'CH2C|2 respedivel Y.

The aystal structure of theradicd salt BEDOgK 5[ BW 1,040 8H,0 consists of alternated
layers of the organic donas and the inorganic polyoxometalates (Fig. 4) whil e the structure
of perg[ PM0,,049] CH,CI, is made of chains of perylene moleaules which form channelsin
which the polyoxometalates and aher isolated perylene moleaules acaoomodate (Fig. 5).
These two compounds represent the first radicd salts of polyoxometalate dusters combined
with BEDO and perylene donas. The structural resolutionwill allow usto understand the
conduwcting behaviour of these radicd salts (the BEDO compoundis metalli ¢, whil e the
perylene salt is micondLcting).

Two pubications are being prepared with these results.
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