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HPEATIOBOP

Tpeha kongepenuuja Cpnekor kpucrasorpadekor ipymrsa (CKJL) ojpxkana je 29.
u 30. cenireM6pa 1994. rop. y HosoM Cajy 110j1 1IOKpOBHTELCTBOM CpIICKE aKaJlcMUje
Hayka M yMmeruoctd (CAHY) u y3 cdunalcujcky nomoh MunucTapcTsa 3a Hayky M
TexHonoryjy Pemy6muke Cpbuje (MHTPC).

Tpeha Cxynmruna CKJII je oapxkana 30. 9. 1994. ron. y Hosom Capny y 3rpaju
CAHY, ca noucTkoM y 18 yacosa ca ciejichiM JHIICBIMM PCHOM:

1. OTpapaise Cxynwtune 1 Msseiuraj o pajty CKJII y nepuojy usmehy nse

Kolndepenuuje,

2. ®UHAHCH]CKH H3BCILTAj,

3. Byayhe aktuBnoct CKJI.

1. Oinsaparve Cryinitiune u Msseuuiaj o pady CKJ y iiepuody usmeby ose xonge-

peniiije

Axapnemuk Bena Pubap, npepcepuuk CKIL, oTsopuo je CKyHNLITHIY M 1103[PAaBHO
NPHCYTHE IOCTE ¥ WianoBe ipywTsa. OdasecTHo UX je na je CK]L y nepuony usmehy Il u
II Kondepenuuje yunameno y Esponcki Kpucranorpageku komutet (ECC). ITpod.
1p C. CraukoBuh npucycrpopana je kao Jiencrat CKJI cepuuny ECC xoja je oipkana
y Hpesnieny (Hemauaka). Y ucroM rpajly oji 28. asrycra jlo 2. centemGpa 1994, roj.
ofpxai je XV EBporncky Kpucralorpadcku cactalak y UMjeM ¢y pajly yuecTBoBana Tpu
yjiana ApymTBa. ¥ MCTOM IICPMONY IIPMKYIUBLCHHK Cy, oOpabcuu M 1OcinaTH IHOfaliy O
ceuM unanosuma CK]I 3a IX uspaise nyGiukaiuje ,,World Directory of Crystallographers”,
mraminany cy HMasonu pajioa | u Il Koundepeunuuje CKJl u opranusorana I
Koudepeniuja. Ha LI Koudepenuuju cy ojupxkaia Tpd Iuicnapia npejasaiba ¥ 18
Hayynux caomureiba. IIpBo 1uicnapiio npeflabaibe oipxao je roct CKJIl npod. A.
Kdénméan u3 Bynumnewre, fpyro upog. C. Hukeruh (Xemujcku dakynter, Beorpan) u
tpehe ap M. Pouuh, mayunn capajinix (Mucruryr 3a nykjicapue mnayke ,Bunua”,
Beorpap).

2. Qunancujeru ussewitiaj

ITpouuTan je ¥ npuxsahen puHalc)CKU U3BCIITA] KOJH je noyguco cekperap CKI. C
003MpOM Ha Hally TSIIKY CUTYal{ljy 11OCTOj€ IPOGJICMH ca yIUIaTOM I'OJMILIbE WiaHapHHe
HnTepHaunonanuoj yuuju 3a kpucrasnorpagpujy (IUCr) 3a 1994. ron. Y Toky 1994. rog. on
IUCr xao HOBM uJjIaHOBHM HoGMjanyu cMo GeciuiatHo Yaconuce Acta Cryst. A, B, C, D u J.
Appl. Cryst., a 3a Hapefiy FOfMHy IHTAIbC JIpCTIVIATE jolU yBeK Huje pewieno. 1ITo ce
THYE 4anapHiie, ona ocraje 10, a 3a cryjenre S junapa.

3. Byoyhe axinuuenociiu CKJ{

Ckynuityia ce carjacuna jla ce 1V Koundepenuuja ojpxu y cenreMopy 1995. roy. ua
Bopckom jesepy unu y Hosom Cajny u jia ce na Kondepenujy 10308y KpucTanorpapu
M3 cyce[HMX 3cMaba. PazMmaTpalia J¢ ¥ MOryhHOCT opranusoBalba 3ajc/lHUUKS CPIICKO-
Mabapcke Kpucranorpagceke Koudepeniuje. ¥ ckiajy ca Cratyrom CKI norpeGuo je
3a ciaepehy rogMHy npuupeMuTH  uMs3Gope nosux unanosa Ilpepcepuumirsa CKII.
CKyNILUTHHA j€ NPEeUIOXKHIIA Jla CC U3BMJIH MOI'YRHOCT IIpUKJbyyelba HCKOM HalHOHaJIoM
KpHcTanorpayckoM LeuTpy 3a jiooujaise patorcke ,Cambridge Data Tile” y3
onroBapajyhy cumancujcky Hajokhajly. Y cBOjcHO je Ha cc IuIcHapla llpeflaBaiba M
u3ponu III Kondepenuuuje mTamiiajy camMo Ha CHIVICCKOM Je3MKY, a 110 XeEJ/bU ayTopa
PafoBH MOTY OMTH IUTaMIIalk Y UCIHIIN.

On Jyrocnosenckor 6u6a1orpachckor HICTUTYTa osa ny6inkalyja je jobuna osnaxy
ISSN 0354-5741. Ona cagp:ku 1lclapiia npcjaBaiba M U3BOJIC WIK PajIOBE Yy LCIUHU KOjU
cy caonmrenu nHa III Kondgepeunuju CKJI. Ciu pajioBy ¢y 1TaMnanu ohceT-TexHuKoM
Ge3 HaKHagHUX Kopekuuja. CBaKo INICHAPHO lpejJaBalibe j¢ 03HaucHo o3nakoM P u pep-
HuM 6pojeM, a caoNIUTCILE 031akoM S 1 ojrosapajyhum pejium 6pojem.

Y Beorpajy, janyap 1995. Ypenuuim



PREFACE

The II Conference of the Serbian Crystallographic Society (SCS) was held in Novi Sad on
September 29-30, 1994 under the auspices of the Serbian Academy of Sciences and Arts (SASA)
and with financial support of the Ministry for Science and Technology of the Republic Serbia
(MSTRS).

The Assembly of SCS was held on September 29, 1994 in Novi Sad with the following agenda:

1. Opening ceremony and the report of the activity of the SCS between the two conferences,

2. Financial report,

3. Further activities of SCS.

1. Opening ceremony and the report of the activity of the SCS between the two conferences

The session was opened by prof. Bela Ribar, the member of the SASA and president of the
SCS. After welcoming the guests and the members of the SCS, he reported that between the I
and III conferences SCS has been accepted as the member of LEuropean Crystallographic
Committee (ECC). Prof. Dr. S. Stankovi¢ as the deputy of SCS with some of the members of
SCS attended the 15th European Crystallographic Meeting in Dresden, Germany, Aug. 28 -
Sept. 2, 1994. The data for all members of SCS for the IX edition of "World Directory of
Crystallographers" were prepared. The abstracts I and II Conference of the Serbian
Crystallographic Society is published. At the III Conference, the three plenary lectures and 18
scientific reports were presented. Prof. Dr. A. Kalman, the guest of SCS from Budapest, held the
first plenary lecture, the second was presented by Prof. Dr. S. Niketi¢ (Faculty of Chemistry in
Belgrade) and the third plenary lecture was presented by Dr. D. Rodié, research associate in the
Institute for Nuclear Sciences "Vinéa" in Belgrade.

2. Financial report

The Financial report of the sceretary of SCS was accepted. Because of difficult financial
situation, there is a problem with payment of annual subscription to the [UCr for 1994. During
the current year as a new member of [UCr we have reccived Acta Crystallographica A, B, C and
D and Joumnal of Applied Crystallography Irec of charge. For the next year this problem has to
be solved. Annual fee for the members of SCS is 10 and 5 din. for the students.

3. Further activities of SCS

The Assembly of SCS suggested and confirmed Bor Lake or Novi Sad as the locations for
the IV Conference of SCS which will be held in September 1995. The invitations should be send
to the crystallographers of neighboring countries. The possibility of the mutual Serbian-
Hungarian conference was discussed. According to the Statute of SCS it is necessary for the next
year to prepare elections for the Presidency of SCS. The Assembly of SCS suggested to explore
the possibilities of our cooperation with some national crystallographic centres in order to get an
access to Cambridge Data File with corresponding financial payment. It is accepted that the
plenary lectures and abstracts of the I Conlerence will be printed only in English and on the
request of authors could be printed in fuil.

From the Yugoslav Bibliographic Institute this publication has got the sign ISSN 0354-5741.
The publication contains the plenary lectures and abstracts or full papers of lectures presented at
the III Conference of SCS. The papers are printed by offset technique as submitted by authors.
Each plenary lecture is labelled with P and abstracts by S followed by a serial number.

Belgrade, January 1995 Lditors
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Pl

Similarity and dissimilarity between the crystallographic phenomena:
isostructuralism and polymorphism

Alajos Kilman and Gyula Argay

Central Research Institute for Chemistry, Hungarian Academy of Sciences,
Budapest 114, P.O.Box 17, H-1525, Hungary

The governing principle of all kinds of molecular associations is the striving for
attainment of the maximum density of material by bringing the bumps of, in general,
amorphous molecules into the hollows of the adjacent molecules via the optimum
symmetry operations permitted within the seven crystal systems. Even the simplest
crystal is the product of infinite translations of identical molecules in three dimensions.
This is termed as a homomolecular association. Within this large class of associations
homochiral, heterochiral and achiral crystal structures are distinguished.

Strictly speaking we use the term molecular association when two or more
molecules form a crystal lattice via co-crystallization and the asymmetric unit of the
new lattice provides room for at least one molecule of each component. When the
properties of the individual components are very largely conserved in these intermediate
phases of A,B, type, they are called “binary adducts”.

Since Mitscherlich’s discovery (1819) the isomorphism of crystals has been
interpreted in various, sometimes controversial ways. Recently Kalman and coworkers
(1993) recommended the exclusive use of the term isostructural for organic crystals. In
addition, starting from the ‘main part” isostructuralism of cardenolides and other
steroids and using the results of Bernstein and coworkers (1987) they set up a
classification of the forms and degrees of isostructuralism exhibited by organic
molecules. From these analyses it was revealed that, beyond the highly isostructural
pairs there are similar crystal structures which are related only by relaxed packing
rules. They are termed as homeostructural pairs.

The different forms of polymorphism (conformational, electronically induced,
irreversible, pseudo, etc.) enable us to understand those molecular properties and
interactions which have influence on biological procedures. The differences between the
various polymorphs (at least dimorphs) of a compound manifest themselves as
differences in solubility, rate of dissolution, and vapour pressure. Such effect can be
very important in pharmaceutical applications, e.g. the tableting behaviour of powders,
physically stable dosage forms and chemical stability are equally dependent on it. This
made X-ray diffraction (single crystal studies and powder diffractograms, as well)
indispensable in the scientific evaluation of different polymorphs of drugs.

Heteromolecular (binary) systems along with polymorphism may also exhibit
isostructuralism. Recently, Caira and Mohamed (1992) reported three solvates of
5-methoxysulfadiazine formed with (a) dioxane, (b) tetrahydrofuran and (c) chloroform.
These three clathrates are based on the common isostructural sulfamide host framework
with the solvent molecules occupying framework cavities.

Similarities and dissimilarities of these opposite phenomena are discussed.

1



P2

Elucidation of the steric and electronic effects in
coordination compounds on the basis of their crystal
structures

S. R. NIKETIC

Department of Chemistry, Universily of Belgrade
Studentski trg 16, POB 550, YU-11001 Belgrade

INTRODUCTION

Understanding and explaining the factors which determine the structure (geometry)
of molecules has been one of the main goals of the basic research in chemistry. For practical
purposes it is convenient, but not always straightforward, to group these factors into steric
(e.g., Pitzer strain, Bacyer strain, nonbonded interactions) and electronic (¢.g., conjugation,
hyperconjugation, donor-acceptor and w-interactions).

For structural studies chemists have at their disposal a variety of experimental and
theoretical methods. The former are primarily used to collect structural data, and the
latter provide ways to modeling and clucidating the individual types of effects (steric and
electronic).

Coordination compounds are of particular interest in these studies since they provide
many easily accessible examples of the structures which are markedly influenced by the
interplay of steric and electronic factors. In addition, they offer excellent means for the
systematic studies of steric and electronic effects by way of variation of their electronic and
geometrical properties (c.g., by changing the central metal and donor atoms, respectively)
down to “fine tuning” by varying the ligand substitution.

EARLIER WORK ON FORCE FIELD ANALYSIS

For many years, we have been developing a force field for the study of metal chelate
ring conformations in coordination compounds."? The approach proved to be very successful
in predicting and explaining static and dynamic conformational properties of various trig-
onal tris-bidentate complexes of cobalt(111) and chromium(III) with ethylenediamine,=%
2,3-diaminobutane,*® trimethylenediamine,™ = and 2,3-diaminopentanc® rings. A similar
approach attempted on aminocarboxylato chelates'® yielded much less reliable results. One
of the reasons for these shortcomings may stem from the complexity of the foree field in



terms of the number of parameters required for the treatment of aminocarboxylato com-
plexes. Namely, even with the most simple potential functions'! (consisting of bonded and
non-bonded terms as the primary atom atom interactions, and with angle bending and
torsional terms as the corrections) the number of individual terms increases rapidly with
the introduction of new atom types (sce Table 1).

Table 1: Force field complexity increases with the introduction of new atom types. Columns
2-5 show bond-stretching, angle-bending, torsional, and nonbonded terms, respectively.

Alkanes C-11 1-C-11 C C I---H 9
Cc-C H-C-C i---C terms
C ¢-C C---C
Amines N--1 N-C-H CN N--
N-C N-C-C N---C +10
H N-C N..-N terms
Nl
Metal- M- N M N C M N M- -l
amine M N H M---C +7
complexes N M-N terms
Metal- M O NMO M O M---0"  N---0'

glycine 0-¢ | 0-M-0 | -0-C- | O---C" 0--:C*
complexes | C'-O0" | M-O-C c-co ¢t Ce G |27

ccr| oo C'---N 0'--.C* | terms
0-¢r e o...c" 0.0
o ¢ Ce o--.0" 0.1
0.1 C--H
Total: 9 16 6 22 53

A comparative geometrical analysis of all published crystal structures of aminocar-
boxylato complexes revealed, however, an other much more important cause for the failure
of a simple force field approach in these cases. It is due to the specific electronic effects that
operate in compounds with two or more coordinated carboxylate groups.

STRUCTURE CORRELATION HYPOTHESIS

A relationship between the crystallographically defined static representations of molec-
ular structures and dynamic pictures of interest to stereochemical studies is established in
the form of the structure correlation hypothesis advanced by Dunitz'? and his co-workers.!3



It permits a mapping of a reaction coordinate by observing gradual static deformations of
a given structure over a large variety of crystalline frameworks.

In an attempt to gain some insight into the conformational flexibility of five-membered
aminocarboxylato metal chelate rings we studied =17 the distribution of ring conformations
in the torsional subspace by the method of nonhicrarchical K-means cluster analysis!$19 on
a sample of 1177 rings from 560 crystal structures extracted from the Cambridge Structural
Database System (CSDS)? (Version 4.30). Instead of an expected continuous distribution
of the points along the pscudorotational path, we observed a distinct clustering into four
clusters representing two approximately enantiomeric pairs of chelate ring conformations:
flattened and puckered A and 6 envelopes.!1=17 This clustering pattern is not generally
correlated with the nature of the individual rings, but it appears to be the result of the
mutual influence of chelate rings and possibly the other ligands. This influence is recently
described 72122 45 anisotropic r-effect of cis- and lrans-ligator pairs.

The anisotropic m-effect between two 7-donors, such as two cis or (rans coordinated
carboxylate groups, manifests itsell in a tendency of the ligand 7-orbitals to adopt a mitual
orientation in which the sharing of the same metal l2g orbital is minimized. It is achieved
through the change of the metal-oxygen torsional angle. Therefore, in cases of unfavourable
mutual orientation of a pair of carboxylates, the chelate rings become puckered. Further
details of this mechanism, in particular the relationship between the electronic configuration
of the central metal atom and the anisotropic w-effect, is being studied in our laboratory.

NITRO COMPLEXES

The structures with the coordinated nitro groups present another example of the mu-
tual influence of the anisotropic 7-bonding ligands. Previously it has been observed?? that
the Co-NO, bond, in mixed nitro/aminocarboxylato complexes of Co(III), becomes short-
ened duc to the trens influence of the coordinated carboxylate group

Our findings*! indicate that this effect may be quite general. We have investigated the
distribution of the Co~NO, bonds ‘n 30 crystal structures containing 188 coordinated NO3
groups found in the CSDS? as well as in 30 “non-organic” crystal structures containing
95 coordinated NOj groups obtained from Inorganic Crystal Structure Database (ICSD).%
The following regularitics may be noted. The Co-NO; bond in the structures containing
organic ligands is shorter if the frans position contains COO~, NCS= or 150 ligands, in
comparison to the length of the Co NO, bond which has NIy or another NOJ in the trans
position. The metal NO, bond lengthens with the increase in the number ol coordinated
NOZ groups in both classes of nitro complexes. Again, the explanation may be sought in
the trans influence of the 7-bonding ligands, but the full account of the structural details



is obtained if we accept the assumption on the existence of the anisotropic influence of the
m-bonding ligands both in the eis as well as in the frans position.

A series of nitro-ammine complexes, [Co(NH3)2(NOy)e—2)* 7" (x=0,2,3,1,5), is particu-
larly interesting in the study of the interplay between steric and electronic effects. Molecular
orbital (EIIT, ZINDO, and STO-3G ab initio) calculations®® clearly show the existence of
anisotropic m-bonding of the M-NO, fragment, and a four-fold rotational barrier around
the metal-ligand bond. Two nitro groups in cither cis or trans disposition are expected to
influence cach other via the clectronic effects. Force field calculations,?® on the other hand,
show that the steric effects (essentially the O---O non-bonded interactions) are important
in the cis-dinitro case, and practically absent between the ligands in the trans position.

Therefore, it appears that two opposing effects of approximately the same order of
magnitude determine the stercochemistry of a cis-dinitro fragment in nitro-ammine com-
plexes, [Co(NH3)z(NO2)s—z]** (x=0,2,3,4), as shown in Table 2.26

Table 2: Steric and electronic factors influencing the
orientation of two or more cis-coordinated nitro groups

Steric factors: Electronic factors:

O---0 non-bonded interactions | Anisotropic cis m-effect
Coperpendicular NOy groups Coplanar pr=-orbitals
favourable unfavourable

Coplanar NO;, groups Coperpendicular pr=-orbitals
unfavourable favourable

With the increase of the number of nitro groups around one metal center it becomes
less possible to find their mutual orientation which is favourable both with respect to the
steric and to the electronic requirements. This might be one of the reasons for the anomalous
behaviour of hexanitro complexes, c.g., [Co(NOy)s]*~, with respect to their spectral and
thermodynamic propertics.?"26

BIS(ASPARTATO)COBALTATE(III) COMPLEXES

Out of all the entries on aminocarboxylato complexes retrieved from the CSDS we have
singled out two papers?728 each reporting on two crystal structures of bis(1L-aspartato)cobal-
tate(III) complexes. These structures provide information on a total of eight crystallographi-
cally unique tridentate metal aspartato fragments. They are particularly useful in the study
of concerted deformations which one of the two fused chelate rings exerts upon the other in



a conformational change. If the cight M(1-Asp) fragments are viewed in the correct order
they reveal a continuous distortion pathway. Qur force field calculations?® clearly indicate
that it is not possible to simulate the distortion pathway for the M(L-Asp) fragment without
taking into account the mutual anisotropic w-influence of all coordinated COO~ groups in
the [M(L-Asp)2]~ as a whole. Some problems that we experienced previously®® attempting
to reproduce the clectronic spectra of the [Co(L-Asp)s]™ geometrical isomers were due to
the neglect of these anisotropic m-cffects. A progress was made in later attempts®! to study
the [M(L-Asp)s]™ isomers by a combination of the ligand ficld analysis and the force field
analysis. On the basis of these results®' we are currently working on an improvement of the
force field for aminocarboxylato metal chelate complexes.

In conclusion I would like to emphasize that the M(L-Asp) fragment provides a very
good example to define just the kind of the clectronic effects that we are pursuing. The
effects are not localized on the ligand in question, but are transmitted from the other ligands
in the coordination sphere through the metal d-orbitals viz. through the metal-ligand bonds.
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Magnetic Structures and Relationships Between Magnetic

and Crystal Structure

D.Rodié¢
Laboratory of Theoretical Physics and Physics of Condensed Matter,

Institute of Nuclear Sciences "Vin&a"

In this paper neutron and x-ray diffraction studies of magnetically
ordered systems are briefly reviewed. The compatibility of crystal and
magnetic structures is emphasized. The magnetic field influence on
crystal structures is discussed. X-ray diffraction measurements of
yttrium and rare earth iron garnets are done in zero and applied magnetic
field. The magnetic field affects intensities of reflections, background
and lattice constant. A possible mechanism for the first two effects is
proposed. The lattice constant changes are ascribed to forced volume

magnetostriction and the existence of free electrons.
1. Introduction

In the science of magnetism and magnetic materials all substances
are divided in diamagnetics, paramagnetics and magnetically ordered. The
diamagnetics posses only induced magnetic moments. The paramagnetics
posses intrinsic disordered magnetic moments. In magnetically ordered
systems magnetic moments of atoms which occupy the same crystallographxe
position are mutually related.

In the magnetically ordered crystals exists at least one atom with
unpaired atomic electrons. This is specific for 3d- and 4f- elements and
their compounds. The existence of magnetic order comes from the fact that

the magnetic energy:

E=E + E + E . (1)
exchange anisotropy daipol
is minimized by an ordered alignment of magnetic moments [1], below the
temperature at which kT overwhelms magnetic energy. These temperatures
Az for ferromagnetics and T for antiferromagnetics) can be over
Curie Neel
1000 K (for some 3d- metals and their's oxides), but can also be very

low- around 1 K (e.g. in rare earth sesquieoxides). E is larger
exchange



and often much larger than the EaMSanpy . The contribution of Edxpol
is usually, except at very low temperatures, negligible.

The determination of magnetic structure (i.e. determination of size
and orientation of magnetic moments respect to the crystal axis) is the
first task in the investigation of magnetically ordered crystals. This
task can be solved by: classical magnetic measurements of magnetization,
magnetic anisotropy and magnetostriction; Moessbauer spectroscopy; x-ray
diffraction of synchrotrone radiation and neutron diffraction. The most
usual opinion is that all these tools are rather limited in comparison

with the neutron diffraction [1,2].
2. Neutron diffraction at magnetically ordered systems

Nuclear and magnetic scattering are typical for neutrons. Neutron
having magnetic moment —1.913;1B interacts with magnetic moments of

crystals. The amplitude of nuclear scattering is given with:
M=sp expl2ni(hx +ky +1z ], (2)
v v v v v

where summing takes into account all atoms (of atomic amplitude bv) with
fractional coordinates (xu, Y, zu) in elementary cell.

The amplitude of magnetic scattering is given with:

M

=g "

i, Hhkl,v exp[2ni(hxv+kyu+lzu], (3)

where summing takes into account all magnetic atoms (with magnetic form

factor f:)in elementary cell. Vector M depends on the scattering

hkl,v

vector €1kl and magnetic moment m:

M m - (

hkl,v- ™ T e (4)

The structure factor (for nonpolarized neutrons) is the sum of nuclear
and magnetic structure factors [1,2].

Thousands of magnetic structures have been resolved by the use of
neutron diffraction data. The simplest structures are collinear: ferro-,
antiferro- and ferrimagnetic. The ferro- and simple collinear antiferro-

appear only if magnetic atom occupies only one Wyckoff’'s position.



Ferrimagnetic structures exist if magnetic atoms are distributed over two
or more positions. Noncolinear structures usually appear in highly
anisotropic systems. To this group belong weak ferromagnetic, umbrella,
multiaxial and helicoidal structures [3].

Tremendous majority of magnetic structures are solved on the basis
of the paramagnetic space group [3]. These solutions are nonexact because
neglect the symmetry of magnetic moment which, strictly speaking, must be
compatible with the symmetry of local position. The point group is a
subgroup of the group of magnetic moment ( a consequence of Curie’s
principle). Second, the lowering of the symmetry corresponds to the phase
transition between para and ordered magnetic phase (according to Landau’s
theory).

The requirement for the exact solution of magnetic structures {..e.
compatibility of the local symmetry and the symmetry of the magnetic
moment) leads to the requirement for the exact solution of crystal
structures (i.e. compatibility of magnetic and crystal structures) in

ordered magnetic phases.

3. X-ray diffraction at magnetically ordered systems

and the magnetic field influence on crystal structure

X-rays interact with charge and magnetization density. The ratio of
the charge scattering to the magnetic scattering intensity can be several
orders of magnitude [4]. From that reason magnetic scattering can hardly
be visible if the usual x-ray reflection overlaps magnetic reflection
(ferromagnetics and ferrimagnetics). On the other hand, the appropriate
choice of samples (e.g. antiferromagnetic NiO [5] and spiral Ho [4])
makes magnetic x-ray scattering observable with a synchrotrone and, in
good running conditions, with rotating anode source.

Usual x-ray diffraction measurements at magnetically ordered systems
are performed to study magnetoelastic effects. Temperature dependence of
lattice parameters of ferrimagnetic ResFesO12 was investigated several
times below room temperature [6] (and references therein). A general
conclusion can be drawn from all of these measurements. At room
temperature ferrimagnetic garnets posses "cubic metric and rhombohedral
symmetry" [7]. The rhombohedral structures, space group R3, were found at

low temperatures [8]. The visible effect- increase of rhombohedral angle

10



with the lowering of temperature can be described as diffuse phase
transition. Strictly speaking this transition appears at TE and only
instrumental resolution of diffractometers, which 1is poor in the
comparison with the size of effects, does not allow following of the
effect at immediately below Tc.

There are no many data on magnetic field influence on crystal
structure. Workers in the field usually study changes of crystal
structure parameters e.g. lattice parameter and it's thermal evolution.

X-ray diffraction experiment has been done on Dy-4%4Y alloy using
superconducting electromagnet. The applied field changes volume fraction
of coexisting ferro and spiral magnetic structures. The corresponding
crystal structure in the spiral phase is hexagonal which distorts to the
orthorhombic in ferro state [9,10].

4. X-ray diffraction at rare earth garnets in magnetic field

In order to investigate the magnetic field influence at crystal
structure of magnetically ordered systems yttrium and rare earth iron
garnets are chosen. Above Tc' which is about 560K for Y Fe O and

3 512
Re_Fe O these garnets crystallize in the space group la3d. The ferri

iois SO;Zupy 16a and 24d positions. Yz'(Rea') and CF' occupy 24c and
general 48f positions, respectively.

Yttrium and rare earth iron garnets of the chemical formulae
Y3Fe5012 and ReaFeSO12 (Re=Sm, Gd, Tb, Dy) are synthesized by
coprecipitation of starting compounds (Feao3 and Y203 purity 99.99%)
followed by sintering and resintering at 900 and 1380°C. respectively.

Diffraction measurements were done by using CuKm,2 radiation (40 kV
and 80mA) in 20 region 9°-135°. The data were collected in steps of
0.05°in 26 and measurements lasted about 20 hours for each sample. In the
second run same samples were measured in applied magnetic field B=0.1T,
which was oriented along the scattering plane.

Main differences between the data obtained in the fields B=0 and

=0. 1T are shown in Table I. The Rietveld’'s refinement does not show any

significant differences between other crystal structure parameters.
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Table I

Diffraction data and lattice constants of RelG

Garnet/ scale factors backgrounds lattice constants [A]
ratio ratio a(B=0) a(B=0.1T)
YIG 2.2 2.6 12.3816(2) 12.3854(6)
SmIG 2.3 2.5 12.5319(4)  12.5378(6)
GdIG 1.9 3.8 12.4779(6)  12.4807(6)
TbIG 1.1 0.9 12.4443(6) 12.4433(6)
DyIG 2.9 2.9 12.4097(5)  12.4128(6)

Scale factors ratio is defined as: sf(B=0)/sf(B=0.1T). Backgrounds ratio
is defined as: total bckg(B=0)/total bckg(B=0.1T)

The maghetic field affects total intensity of reflections and total
intensity of background. We propose a possible mechanism of this effect
The existence of an applied magnetic field causes appearance of an
electric field. The x-rays produce free electrons 1in investigated
samples. Moving of free electrons in electric and magnetic field, due to
the Lorentz’s force, makes their recombination with ions more difficult.
The existence of enlarged number of free electrons changes electron
density of the sample (which we see as the structural changes) and
affects background. Except above mentioned reasons for the changes of
crystal structure of YIG and RelG, we also note: i) the magnetic field
orients domains; 1ii) the forced volume magnetostriction (and maybe
existence of free electrons) change lattice parameters, iii) the depth of

x-ray penetration can be changed in the magnetic field.
S. Conclusion

Up to now investigations of crystal and magnetic structures were
mainly led separately. The most researchers try to resolve magnetic
structures by simply adding magnetic structure on the "known" crystal
structure, even if it is very well known that magnetic structure lowers
the symmetry of crystal structure. The exact knowledge of crystal

structures of magnetically ordered compounds can be very great help in

12



magnetic structures investigations.

The investigations of crystal structure and it's parameters in
magnetic field is not a popular technique and not much is known about it
problem. The experiments done on YIG and RelG show strong magnetic field

dependence of x-ray scattering and crystal structure parameters.
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THE CRYSTAL AND MOLECULAR STRUCTURE OF 3a,28:6,7a-DIEPOXY-2-
-OXA-50,10¢-CHOLESTANE, C,,H,,0,

B. V. Prelesnik, Z. Tomié, i B. Solaja’

Laboratory of Theoretical Physics and Condensed Matter Pl'lysics, NI Vinéa, Beograd,
“Faculty of Chemistry, University of Belgrade

During the investigation of nucleopphilic substitution of 6&,7a epoxydes (1) the
compound 3a,28:6a,7a-diepoxy-2-oxa-5a,10a-cholestane has been synthesized. Since NMR
spectra interpretation has ailed to recognize molecular structure in details, X-ray crystal
structure investigation has been performed in order to characterize its structural properties.

Crystal data: monoclinic, a=37.970(9) A, b=5.991(2) A, c=10.939 A, B=94.38(8)°,
space group C2, Z=4, M, =416.58, D,=0.672 g/cm* , V=2481(3) A* , A(MoK« )=0.71079 A,
r(MoKe )=0.7 cm™ , F(000)=932. i

The crystal structure has been solved by direct methods and refined by full-matrix
least-squares to (at this moment) R=0.111.

The geometry of the molecule as well as conformations of steroidal nucleus and side
chain group seems reasonable.

(1) Bogdan Solaja and Ljiljana Dosen-Micovi¢, Transformations of some steroidal lactones

and study of nucleophilic substitutions of 6&,7a epoxides, J. Serb. Chem. Soc., 54 (12), 657-
669 (1989).
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AN UNUSUAL HYDROGEN BOND NETWORK IN CRYSTAL PACKING OF 3-MET-
HOXY-16-0XIMINO—17¢FBENZYL-1ZB-HYDROXY—ESTRA—1,3,5(10)—TRIENE

'S.Stankovié, D.Lazar, D.Miljkovicé*, K.GaSi*, R.Kovalevié**

Institute of Physics, *Institute of Chemistry, **Institute of
Biology, Faculty of Sciences, University of Novi Sad, Trg Do-
siteja Obradoviéa 4, 21000 NOVI SAD, Serbia, Yugoslavia

ABSTRACT. The asymmetric unit of the title compound, 3-metho-
xy-16-oximino-17«¢-benzyl-174-hydroxy-estra-1,3,5(10)-triene,
C26H31N0O3, contains two molecules (I and II), which differ in
the orientations of the C(3) methoxy groups. 17-Hydroxy and
‘16-oximino moieties are involved in the intramolecular N...H-
-0 hydrogen bonds. At the same time, molecules I and II are
linked by the additional intermolecular N(I)...H-0(2II) and
0(3I)-H...N(II) hydrogen bonds forming dimers. These dimers
form further columns along a-axis through 0(2I)...H-0(3II)
intermolecular hydrogen bonds.

The hydrogen bond network causes a difference of
bond and torsion angles of/b—hydroxy oximino moieties betwe-
en two symmetricaly independent molecules. This has been con-
firmed by molecular mechanics calculation on individual mole-
cules I and II, leading to the same geometries for either mo-
lecule in their energy minimum state.
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ISOSTRUCTURALISM OF THE STEROID COMPOUNDS OF CORTISON
DERIVATIVES

Agnes Kapor, Bela Ribar and Srdjan Raki¢
Institute of Physics, Faculty of Sciences,
Trg Dositeja Obradovica 4, 21000 Novi Sad, Yugoslavia

Isostructural pairs or groups of compounds usually have very similar crystal unit
cell parameters and belong to the same space group [1]. In order to test isostructural-
ism, we have compared the crystal structures of four compounds of the steroid type
having the general bruto formula /545034 X (s =0,1,2,6 L = 0,2 X =,1") and
rather similar unit cell parameters (compound I: « = 10.040(2)A, b = 23.649(2)A,
c=T.784(2)A, P2,2,2, Fig.1).

Re Rl . Hz lf:} Rq 4-5
z\{’c; l cortisone C;ll]-)sos
W (0] O CH,-OH H ==
- lf.'a N8 I1 1Ta-hydroxyprogesterone Coy HzpO4
. ‘|9 ol i L 0 H, CH, H ==
ZW‘:’ [T tetrahydrocortysol €y H3,05
l 'V'i R, | oH on CH,-o0on H ——
/é\,/’g\/"' IV 9a-fluorocortisol C'y, 14051
Ry 4 S O o0oH CH,—OH I =

Comparing the coordinates of the atoms belonging to the basic skeleton of the steroid
C1—C19, a possibility was noticed the transformation of the coordinates of the atoms
of compound I into the coordinates of the cooresponding atoms in the compound IV.
In order to verify the isostructurality, we have taken the coordinates of the atoms of the
compound [ as the initial parameters for N = 1867 observed reflexes measured on the
crystals of the compound V. We have performed three cycles of anisotropic refinment
(SHELXT76) and the difference Fourier map was calcualted. The decrease of R-factora
and the appearance of the maxima in the difference Fourier map, whose position cor-
responds to the coordinates of [ atoms from the compound IV, have confirmed the
isostructurality of the studied compounds.

In order to test the origins of the isostructurality, we have performed the analysis of
the molecular packing for all four compounds. Large similarity ol packing was noticed
for the compounds 7, I71 IV. The established isostructurality between the compounds
I and IV could be ascribed to the same type of strong intermolecular hydrogen bond
(017 — H17...021,021 — [121...03) while in the compounds /1 and /1 completely
different network of hydrogen bonds is formed.

[1] Kalman A., Gy.Argay, D.Scharfenberg-Pleiffer, 12.116hne, B.Ribar,
Acta Cryst.,B27,63-T7,(1991).

16



S4

INFLUENCE OF CRYSTALLIZATION CONDITIONS OF Al ON THE SHAPL OF THE
CRYSTALLIZATION FRONT

a. Valeic . V. Radojevic and s. Nikole'
Faculty of Technology and Metallurgy, Karncgijeva 4. Belgrade.

# Institute of Microelectronic Technolovgices and Single
Crvstals,Institute of Chemistry. Technology and Metallurgy,
Njegoseva 12. YU - 1 000 Belgrade. Yugoslavia

Properties and quality of a crystal depend on crystallization
conditions very much. The study of dependence of the
cryvstallization front shape on the crystallization conditions in
the Al - ( Zn., Fe. Si. Cu ) system is presented in this paper.

Selt of experiments  was done using Bridgeman's norvma l
solidification method ( vertical system ). The ampoule with sample
was moved upwards and downwards in the vessel. The soliditfication
rate was considered to be equal to the sample velocity. The
experiments were carried out within a wide range of growth rates
from 3.61x107° cm/s to 8.71x107 cm/s. Two different initial solute
concentrations were used.

The increment in the grouwth rate changes the crystallization
front shape from plane to .cellular. Further increase 1in the
crvstallization vrate caused the «c¢rystallization front shape
transition from cell to dendrite. |

The quantitative criterion vas used to determine the critical
crystallization rate value for plane to cellular front shape
transition. Minimal crystallization rate used in series | resulted
in planar crystallization front shape. Increase in growth rate
caused the cellular growth. The development of cell structure up to
transition to dendritic growth was studied in series II of
experiments.
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A METHOD FOR PREPARATION CRYSTALS IN A CHAMBER FURNACE

B. Cabri¢’, T. Paviovie*®, B. 2izie™**

+Faculty of Sciences, P.0. Box 60, 34000 Kragujevac, Yugoslavia
**Faculty of Philosophy, P.0. Box 92, 18000 Ni&, Yugoslavia
+++Faculty of Physics, P.0. Box 550, 11000 Beograd, Yugoslavia

In order to prepare monocrystals of group compounds [1], in
a laboratory chamber furnace, we have designed an apparatus. Its main
parts are: an electroresistant chamber fﬁrnace. a heat exchanger,
crucible, outer crucible and a continuously changeable transformer.
The lower part of the crucible is a capillary which is considered to
select one of the spontaneously formed grains from the other ones as
to develop into a monocrystal (2]. The procedure involves firstly an
increase of the voltage until the substance in the crucible is
completely melted. Then, an air stream is let to flow through the heat
exchanger. At the beginning the air flow is weak but it is gradually
increased so that the solidification front, which starts at the outer
crucible bottom, moves upwards up to reaching the surface of the melt
after several hours.

The rate of crystallization in each crucible can be adjusted
by changing the cross-section of the air flow, which allows a
simultaneous crystallization of several substances at different rates.

REFERENCES
[1] B. Cabri¢, B. 2izi¢, M. LJj. Napijalo: Synthesis and
crystallization of Bale(P04)2. J. Cryst. Growth, 60, 169 (1982).

[2] K.-Th. Wilke, J. Bohm: Kristallziichtung, Verlag, Berlin 1988, p.
591.
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RELATIONSHIP BETWEEN UNIT CELL PARAMETERS AND COMPOSITION OF TERNARY
SPINELS Zn M Sb 0, (M = Cr, Mn, Co, Ni)
Xy z 4

Andelka Ili¢ 1, De jan Poleti ! i Ljiljana Karanovic¢ &

s Faculty of Technology and Metallurgy, Karnegijeva 4, 11000 Belgrade and
Faculty of Mining and Geology, Pu$ina 7, 11000 Belgrade, Yugoslavia

Spinels are a large group of natural and synthetic compounds with very
diverse application in science and technology (Cr production, pigments,
magnetic materials, catalysts, varistor ceramics). Well known strucEgre of
spinels (A)[B]O4 consists of approximately cubic closest packing of O ions

and cations in tetrahedral, (A), and octahedral, [B] positions. Different
kind of substitutions are possible in (A) and [B] sites.

The spinels with formula anMySbZO4 (M = Cr, Mn, Co, Ni) have been

prepared by solid state reaction at about 1100°C from appropriate oxides.
The samples are examined by X-ray powder diffraction technique on a Philips
PW 1710 automatic diffractometer using monochomatized Cu Kea radiation.

The unit cell parameters of prepared spinels linearly depend on
percentage of transition metal, M. The linear equations obtained by
regression analysis are follows (r is the correlation coefficient):

for M=Co: a(R) = -0.015(3)-y + 8.595(2) (y=0.933; r=0.931)
for M=Ni: a(®) = -0.056(8)-y + 8.595(4) . (y=0.933; r=0.974)
for M=Mn: a(R) = -0.092(3)-y + 8.594(9) (y=0.500; r=0.999)
for M=Cr: a(R) = -0.134(4)-y + 8.594(2) (y=0.778; r=0.998)

In order to check the stated dependence some spinels of more complex
composition and general formula anMQM&'SbZO4 have been prepared in the same

way. In Table 1 the experimental unit:cell parameters of these spinels are
given with the values calculated by the assumption that the contribution of
each ion is additive. The agreement between experimental and calculated
values is good. It gives the opportunity to predict the unit cell parameters
of even more complex spinels.

Table 1. The unit cell parameters of spinels Zn M’M’’Sb O,.
Xy W z 4

Spinel formula a (R) acalc.(x)
21y 633%°0. 350" 0. 350°0. 6674 8.5693(9) 85700
21y 815570, 38970, 3895%0. 407% 8511508 85069
21y 724%70.387%0. 35050, 537% 8.532(1) 85375
20y 676%70.181M%0.537°%0. 606%4 8. 5376.(%) A
21y 724%0.389M0. 3505P0. 597% %, 518044 ¥ SRR
2y 733%T0.596M10. 163520 408% 5409l 6) 85057

In accordance with our previous results (D.Poleti, D.Vasovié,
Lj.Karanovi¢, Z.Brankovi¢, J.Solid State Chem.,in press) the same cation
distribution is expected in all prepared spinels, i.e. the tetrahedral sites

are occupied exclusively by 2n2+ ions.
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THE COMPARISON OF DIFFERENT COMPUTER PROGRAMS FOR RIETVELD ANALYSIS OF
X-RAY POWDER DIFFRACTION PATTERNS FOR SPINEL anHySbZO4 (M=Mn,Cr,Co,Ni)

* - L d
Irena Petrovi¢ , Ljiljana Karanovi¢ i Dejan Poleti

*
Crystallographic Laboratory, Faculty of Mining and Geology,
e University of Belgrade, Djusina 7, 11000 Belgrade
Departement of General and Inorganic Chemistry, Faculty of Technology
and Metallurgy, University of Belgrade, P.0. Box 494, 11001 Belgrade

The existence of different computer programs for the Rietveld
analysis of X-ray powder diffraction patterns reqgaires a) the comparison
of programs and consideration of conveniences and unconveniences of them,
b) the investigation of different strategies in crystal structure
refinement and c) the estimation of accuracy and spread of values found

by different programs. The structure of spinel 2n1.4N10.9335b0.66704 has

been refined wusing programs WYRIET-2, DBWS-9006, LHPM8-93.06 and
FULLPROF-2.2 (PC-versions).

Crystal data and X-ray powder diffraction data are listed in
Table 1 and R-values obtained with different versions of Rietveld’s
program for rough and smoothed data in Table 2 .

Table 1. Crystallographic data for spinel an.4N10.9335b0.66704

Diffractometer PW1710
X-ray tube Cu LFF 40kV 30mA
Wavelenght (R) 1.5405, 1.5443
Profile range (720) 10-120
Step width (°) 0.02
Step time (s) 10
Peak range (number of FWHM) 6.3 %
Number of observation 5500 (4608)
Space group Fd3m
a (%) 8.5368(1)
v (83, z 622.14(3), 8
M 291.50
r 3
Dx(g/cm ) 6.222
F(000) 1073
*
Wyriet-2

Tabela 2. Agreement indices for spinel Zn N

1.4V 9338

b0466704

WYRIET-2 DBWS-9006 | LHPM8-93.06|FULLPROF-2.2
RD SM RD SM RD SM RD SM
Rexp 5.59 5.61| 5.77 5.78| 5.76 5.77| 5.76 5.77
Rp 13.57 14.11| 9.99 8.26(10.57 8.96| 9.94 8.29
pr 17.75 18.63|12.92 10.84(15.25 13.57|12.90 10.9
RB 7.22 7.23| 4.55 4.28| 3.93 3.57| 4.63 4.12
RF 4.04 3.94| 2.95 3.02( 2.23 2.17| 3.52 3.61
17 17 17 17 17 17 18 18

Smoothed data
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INVESTIGATION OF THE GEOMETRY OF
DINITROBIS(AMINOCARBOXYLATO)COBALTATEIII) ISOMERS
ON THE BASIS OF THE KNOWN CRYSTAL STRUCTURES

Snezana Zari¢ and S.R. Niketié

Chemistry Department, University of Belgrade,
Studentski trg 16, POB 550, YU-11001 Belgrade

Dinitrobis(aminocarboxylato)cobaltate(III) complexes have been synthesized with various
amino acids (1). Only four out of the five theoretically possible geometrical isomers were
isolated irrespective of the amino acid used in any of the syntheses. For the four isolated
geometrical isomers crystal structures are known with several amino acids.

Recently the existence of the electronic w-effect was described. This effect was shown
(2) to account for the difference in the conformations of the five-membered metal-
aminocarboxylato chelate rings as well as for the differences in the thermodynamic stabilities.

In this work the electronic m-effect is démonstrated on the variations in metal-ligand bond
lengths in the crystal structures of dinitrobis(aminocarboxylato)cobaltates(III). The position and
mutual orientations of the w-bonding ligands were considered. due to the anisotropy of the -
bond between carboxylato oxygen or the nitrogen from a nitro group and the cobalt atom, the
M-O and M-N bonds are influenced by the ligand in the trans-position. Moreover, if the rrans-
ligand is w-bonding, then its orientation also influence the corresponding metal-ligand bond

length.

(1)  M.B. Celap, D.J. Radanovié, T.I. Nikoli¢ and T.1. Janji¢, Inorg. Chim. Acta, 2, 52
(1968)

) D. Popovi¢, S. Zari¢ and S.R. Niketi¢, Second Conference of the Serbian
Crystallographic Society, Belgrade, 1993.
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SYNTHESIS AND CRYSTAL STRUCTURE OF Cu(ll) COMPLEX WITH
ACETONE NAPHTOYLHYDRAZONE HL, [Cu(HL)(L)NO,]-C,H Ol

B.V.Prelesnik, Z.Tomi¢, V.Leovac™ i S.Yu.Chundak™

Laboratory of Theoretical Physics and Condensed Matter Physics, NI “Vinca”, Beograd,
“Institute of Chemistry, Novi Sad,

“Faculty of Chemistry, University of Uzgorod, Ukraine

By the reaction of hot E/Me,CO solutions of Cu(ll) nitrate and acetone 1-naphtoylhydrazone
(HL), mixture of pale (in the excess) and dark green c}ysluls was obtained. On the basis of x-ray
structure  analysis it has been found that pale green crystals have trans,trans|Cu(HL),(NO,),|
configuration (1).

In this communication results of the crystal structure analysis of dark green crystals having
formula [Cu(HL)(L)NO,|C,H;OH, as determined by the analysis itself, are presented.

Fundamental crystallographic data are: orthorhombic, a=14.335(4) A, b=20.695(5) A, ¢=10.445(3) A,
space group Pan2,, V=3099(1) A M,=417.87, A(MoK®)=0.71073 A, H(moK a)=14.50 cm™.

The structure was solved by heavy atom methods and refined by full-matrix least squares to
R=0.0452 and R =0.0501.

The most interesting characteristics of the structure of complex are represented by the shape
of the coordination polyhedron around the metal atom and by the electron charge distribution in the
molecule. The coordination number of the cemral atom may be described by 35+1, where the first
coordination sphere is built up by pairs of oxygen and nitrogen atoms belonging to two five-membered
chelate rings and the oxygen atom from nitrate group. The second coordination sphere is represented
by second oxygen atom belonging to the nitrate group. The polyhedron is strongly deformed
geometrical frame, the deformation being partialy recognized as steric influence of other groups of
atoms in the molecule.

Five membered chelate rings are almost planar, but there are evident differences of their
corresponding bond lengths. These differences are ascribed to deprotonation in one of chelate rings,
so the commencing dilemma i we are dealing with Cu(l1) or Cu(l) complex has been resolved at the
final stage of crystal structure analysis and confirmed by measurements of magnetic susceptibility of

the powdered substance.

(1) R.Herak, B.Prelesnik and V.Leovac, The Crystal Structure of Dinitro-bis(acetone 1-
naphtoylhydrazone)copper(l1), 11 Conference of the Serbian Crystallographic Society, Belgrade 1993,
p4l.
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CRYSTAL AND MOLECULAR STRUCTURE OF THREENUCLEAR COMPLEX
CulCul'(HL),Bry (HL =1 - naphtoylhydrazon acetone)

Agnes Kapor?, Bela Ribar*, Gyula Argay®, Alajos Kélman®, Vukadin Leovac® and
S.Yu.Chundak® )

a) Institute for Physics and Chemistry PMIE, Novi Sad. Yugoslavia

b) Central Research Institute for Chemistry, HAS , Budapest, Hungary

c) Faculty of Chemistry, University ol Uzgorod, Ukraina

Monocrystals of the complex were obtained by the slow evaporation of the etanol-
acetone solution of CuBr, and l-naphtoylhydrazon acetone. Dark green prismatic
crystals belong to triclinic system P1 with unit cell parameters « = 7.510(1 /\ b=
9700( DA, ¢ = 1L 570( DA, a = 99.38(1)°, B = 106.20(1)°, v = 91.49(1)°, Z = 2,

=796.4(2)A%, D ‘).007!\'1gm'3, M, = 481.40, F(000) = 467.

The structure was solved by the direct method using the program SHELXS86 and
refined by SHELXT6 til the final & factor R = 0.0509, R, = 0.0411, w = 2.3039/0*(F)
N =2954, NP =237, S =0.3138.

Cu'! has octahedral environment of two bidentat (N, O) molecules of L-naphtoylhy-
drazon acetone in the equatorial plane and two bromide ions in axial positions. The
atoms of Cu! are located in the trigonal planar environment built by two bridging
bromids which relate connect C'u! atoms and the brom ion from the octahedral envi-
ronment of Cu!! (Fig.1).

Infinite chains along uystdl]ogxaplm b direction are formed. The chains are connected
by weak Van der Waals contacts (Br3.. N2° = 3.127(5 3) A, B3 2% = 2.829(T: 2)AT,)
—14+ X, Y, Z) and form layers |>ara|l(l to ab plane.
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COMPUTING AID DRUG DESIGN: 3-HYDROXY-18-METHYL~-17-0OXOESTRA-
-1,3,5(10)-TRIEN-16-0ONE

D. Lazar, S. Stankovic®, J. Petrovic and D. Miljkovic®

®Institute of Physics, Faculty of Sciences, Novi Sad, Yugoslavia

bInstit.ut.e of Chemistry, Faculty of Sciences, Novi Sad, Yugoslavia

In order to obtain estrogen type compounds with antiestrogen
activity, we started with the exemination of compounds with the
hetero D-ring and their D- and C,D-seco derivatives. Namely, it is
known that estrogen type estranes with D-hetero and D-seco ring
loose estrogen activity, while very few data concerning their an-
tiestrogen activity are éva!lable. To simplify the sinthesis of
compound for which the antiestrogen behaviour could be supposed
(according to our assumption the compound should have the confor-
mation of tamoxifen) we used computing aid drug design. Starting
with the crystal structure of 3-hydroxy-18-methyl-17-oxoestra-
-1,3,5(10)-trien-16-one some D- and C,D-seco derivatives of this
compound are designed by the molecular mechanics and then their

conformations compared to the tamoxifen conformation.
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AN INDICATOR FOR THE ADJUSTMENT OF AN X-RAY BEAM

S. Djurié¢
Faculty of Mining and Geology,
11000, Belgrade, Djusina 7, Yugcslavia

In order to optimize centering and the adjustment of cameras, goniometer
or other instruments, an indicator of X-rays is designed.

The principle of this indicator is based on a known property of zinc
sulphide doped by copper (1:10000) to produce the light depending on intensity of X-
rays.

A piece of ZnS fluorescent screen is mounted in front of a CdS
photoresistor, whose resistance depends on light and both, the screen and photoresistor
are set in a black foil or paper. An amplifier by FE transistor is set close to the
photoresistor. This transistor amplifier is a part of a bridge, which measures the
resistance by an analogue microampermeter up to 100 A (Fig. 1.).

The use of analogue instrument instead a fluorescent screen for cameras,
goniometer and other instruments for adjustment to the X-ray source is much more
convenient then the adjustment performed by observation an intensity of a spot on the
fluorescent screen in darkness. In the same time, it is less dangerous.

ZnS ORP 60 | b | L
\@j rd S R4

FET “®
R2 D D‘ ;+
G | '
Sl
Dl ﬂ.A
R1 ; | D,
[H ¥ ? R3 ] RS

Fig. 1. Circuit diagram of an X-ray indicator

25

S12



S13

THE UNIT CELL FOR THAUMASITE FROM VLAOLE VILLAGE VICINITY
(EAST SERBIA)

Svetislav Janjié® & Stevan Djuriét

@ Institute for Copper, 19210 Bor, Avnoja 35, Yugoslavia

$ Faculty of Mining and Geology, Univ. of Belgrade, 11000 Belgrade,
DjusSina 7, Yugoslavia

For thaumasite, CaC0;.CaSi0;.CaS0,.14.5 H,0- the rare
mineral found in E. Serbia, described by S. Janjié¢ et al (1)
the hexagonal unit cell was calculated.

From X-ray diffraction powder pattern up to 20 = 90° of
relatively pure mineral 77 reflections was collected. Only
six reflections whose intensities was less than 1% could not
be indexed to the thaumasite reflections. The refinement of
the unit cell was calculated by a least square method from
all of rest 71 reflections. Some starting indexes was used
from the literature.

Comparative values for the unit cell for thaumasite

from Vlaole and data from literature, are given in the table
below:

Vlaole Lit. 3 Lit. 2
a, (&) 11.038(2) 10.992 11.03
co(R) 10.384(3) 10.311 10.40
v, (A%) 1095.6(6) 1078.9 1095.8

Small differences between various thaumasites derives
on differences in chemical compositions. Some of this in the
literature contains Na,0, K,0, Cl, Tio, and MgO; but
thaumasite from Vlaole contains more Al,0; than others.

References:

(1) Janjié, s., 2ivkovié, P. & Bugarski, P.
Bull. Mus. Hist. Natur. 36, 17-22, (1981) Belgrade

(2) Knill, Min. Magaz. 32, 416 (1960); JCPDS card # 25-128
(3) Font-Alba, Min. Magaz. 32, 657 (1960)

(4) "Minerali" Tom III. Taumasit; Nauka, (1972) Moskva
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Relations of Structure and Magnetic Properties in

Solid Solutions of Ytcirium-Erbium Sesquioxides

B.Antié¢., M.Mitrié¢ and D.Rodié

Institute of Nuclear Sciences "Vinda", Belgrade, Yugoslavia

The solid solutions of yttrium-erbium sesquioxides are diluted
magnetic semiconductors (DMS) of Y&«RCxoa type (Re=rarc carlth). Some
new properties of these materials are important for fundamental
researches as well as in applications.

The knoledge of crystal structure is the basis for undérstanding
magnetic properties of the diluted magnetics. Some structure and magnetic
properties of Yz_xEerB, mutually related, are given in the present
work.

The crystal structure of YzmerXO3 were refined by the Rietveld
method in the space group Ia3 and structure type C—M203.The refined
values of occupancies show random distribution of Er’’ions over two
nonequvalent crystallographic sites, 8b and 24d. This type of
distribution was confirmed by magnetic measurements - the gram ion
susceptibilities at room and liquid nitrogen temperature are independent
of magnetic ion concentration.

The random crystallographic distribution and random distribution of
magnetic ions in the frame of both cation sites would lead to the linear
behaviour of Curie-Weiss paramagnetic temperatures versus magnetic ion
concentration-8(x). The observed nonlinear 6(x) dependence is a
consequence of magnetic 1ions clusterisation in both cationic sites
(microscopic distribution) for x=0.40.

Crystalochemistry data enables understanding of magnetic moment
values and superexchange 1interactions. Magnetic susceptibility data,
together with obtained types of magnetic 1ions, distributions and
theirsurrounding give a possibility for the calculation of the effective

exchange integral.

References:

Antié¢ B., Mitrié M. and Rodic¢ D., submitted in J.Mag.Mag.Mat.

Rodi¢ D., Antié B. and Mitric M.,ICM'94 Abstracts, Warsaw, 22-26
August 1994, p.749.
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THE STRUCTURE CHANGES OF MIXED TERBIUM-YTTRIUM GARNET T82 SYo 5FESO12
IN APPLIED MAGNETIC FIELD

D.Rodié, M.Mitrié, B.Prelesnik, A.Kremenovid'

Laboratory of Theoretical and Physics of Condensed Matter,
Institute of Nuclear Sciences "Vinéa", P.0.Box 522, Belgrade

.Faculty of Mining ang Geology, Belgrade, Yugoslavia

The x-ray diffraction experiments on mixed terbium-yttrium garnet
sz.syo.sFesoxz were done in applied magnetic field B= 0.1 T. Before the
x-ray measurements in the magnetic field the domains were oriented in
the same field. The intensities of reflections and background strongly
depend on the orientation of the applied field against scattering plane.
The positions of reflections also show dependance of the orientation of
the applied field. The observed phenomena points to the vector’s nature
of the structure amplitude and the lowering of the symmetry in the

magnetic field.

1. Introduction

Above Tc' which is about 560K for Y3Fe5012 and R83Fe5012’ garnets
crystallize in the space group Ia3d. At room temperature ferrimagnetic
garnets posses cubic metric and rhombohedral symmetry [1]. The last
statement comes from the following facts: i) below Tc magnetic structure
is ferrimagnetic, colinear, and all magnetic moments are oriented along
body diagonal (in pseudo cubic cell); 1i) according to the Curie’s
principle and the Landau’s theory of phase transitions, below the phase
transition at TC the symmetry of garnets is lower (rhombohedral) than in
the paramagnetic phase; iii) all known diffraction measurements of
Y(Re)IG at room temperature and above it show presence of (pseudo) cubic
structure. The rhombohedral structures, space group R3, were found at
low temperatures (e.g. [2]). Up to our best knowledge, only TbIG has
been described once in R3 group at room temperature but with lattice
constants and atomic parameters which can be recalculated to correspond
to the cubic space group Ia3d [2].

The magnetostriction is mechanism which lowers the symmetry of
magnetically ordered phase. In order to see magnetostriction effects in

the mixed terbium-yttrium iron garnet sz sYO sFesoxz' we have measured
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x-ray diffraction in applied magnetic field of 0.1T.
2. Experimental

sz. SYO . SFeSOI 2

materials which corresponds to the formula: 2.5Tb203~0.5Y203~5Fe203 by

is synthesized starting by coprecipitation of

the method described elsewhere [3]. The obtained mixture was pressed
into pellets under the pressure of 1.5ton/cm2 and sintered at 900°C for
10 hours. The obtained product was crashed, pressed under the same
pressure and finally resintered at and 1380°C for 12 hours.

In order to allow free orientation of domains in the magnetic field
sz.sYo.sFesoxz sample was put in distilled water to form mud. This mud
was entered in magnetic field of 0.1T and than dried at 150°C. The line
forces of the field passed through the entire sample.

Diffraction measurements on the sample in the' field were done by

using CUKax radiation (40 kV and 80mA) in 20 region 9-86°. The data

were colleciid in steps of 0.05°in 20 and measurements were lasted 20
hours for each orientation of the magnetic field versus scattering
plane. In the first run, field was oriented along the direction x-ray
source -detector. In the next runs fiéld (and the sample which was
imobile versus field) were oriented at angles M/2, N and 3M/2 versus
orientation in the first run.

3. Results and Discussion

Table I. Diffraction, crystal and atomic data of Tb_ Y _Fe O
2.5 0.5 5 12

obtained from the Rietveld’'s refinement [4-6]'.

angle (k .k ), B 0 ns2 m 3n/2
scale

factor 4.7-10°  4.7-10°  s5.4.10°  7.1-107°
total intensity

of reflections 9.3-10° 9.4-10° 9.9-10° 4.6-10°
total intensity

of refl. (420) 2.4-10° 4.6-10° 3.5-10° 2.6-10°
total

background 1.0-10° 1.0-10° 1.1-10° 4.4-10°
a [A) 12.4264(13) 12.4227(9) 12.4185(9)  12.4379(4)
fract. x -0.018(4) -0.038(3) -0.037(3)  -0.0304(6)
coordinates y 0.055(4)  0.057(4)  0.057(3) 0.0567(8)
of 0% z 0.153(4)  0.155(4)  0.157(3) 0.1522(8)
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*The R, Rp and Rwp factors were in the intervals 0.009-0.04, 0.02-0.04,

0.02-0.06, respectively.
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Main differences between the data obtained in the different field
orientations are shown in Table [. All Rietveld’'s refinements were done
by using 122 reflections and 20 varied parameters.

The most interesting effect is the enhancement of diffraction for
an order of magnitude at the field orientation "3M/2". The magnetic
field of the certain orientation enlarges diffraction! For a possible
explanation of this phenomenon, bearing in mind that magretic field
orients domains, we note that the polycristalline sample in favorable
orientation of the magnetic field becomes close to a single crystal or a
perfect crystal. The nature of the entire observed effect seems to be
complex because x-ray produce free electrons which move in magnetic
field producing also additional electric field. This can lead to the
decrease of recombination of free electrons with ions. Thus, occurred
structure missis electrons and it is ordered in the magnetic field. The
existence of electric and magnetic field affect the crystal structure
parameters.

From the lattice constant differences the strong forced volume
magnetostriction (7] with order of 10 is deduced . The above
differences together with the intensity differences speak in favour of
the lowering of symmetry, what is an expectable effect
4. Conclusion

The differences of intensities and lattice constants, which depend
on the magnetic field orientalion versus scattering plane, point to the
vector’s nature of the structure amplitude in this experiment. These
differences correspond to the lowering of symmetry, which 1is a
consequence of magnetostriction and a complex behaviour of the sample
under the influence of x-rays, magnetic and induced electric field.
References
E.F.Bertaut, IEEE Trans.Magn.,17(1981)2520.

R.Hock, H.Fuess, T.Vogt, M.Bonnet, J.Sol.St.Chem.84 (1990) 39.
W.P.Wolf, G.P.Rodrigue, J.Appl.Phys. 29(1958)105.

D.B.Wiles, R.A.Young, J.Appl.Cryst 14 (1981) 149

C.J.Howard, R.J.Hill, AAEC Report No. M112 (1986)
C.L.Lengauer Rep.Germ.Min.Soc (1991) 1.
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Transport Characteristics of the Polymerized Concretes

Vladan Jovovié’, Ljiljana Maskovié¢’, Divko Ciri¢" and Bratislav Tosié"
a) Institute of Physics, Faculty of Sciences, Trg D.Obradovica A,
21000 Novi Sad, Yugoslavia
b) Faculty of Technical Sciences. Zrenjanin, Yngoslavia
¢) Faculty of Technical Sciences, Novi Sad. Yugoslavia

We analyze the transport coellicients of mass - heterogencous structure. One typical
example is the polymerized conerete. It is known that such heterogenous mixtures do not
posses translationally invariant structure. For this reason they can not be analyzed by the
application of the theoretical methods cormmon to the erystals. We shall study here the
diffusion coefficient of the polymerized conerete as the fundamental transport parameter.
Once it is determined one can nse well known expressions 1o relate it 1o the coefficient of
thermal conductivity.

The theoretical analysis of the transport coellicients of polymerized conerete as an
example of heterogencous struetures was performed by the combination of various ap-
proaches. We have first performed the microtheoretical analysis by the Green’s funetion
methods which lead to the analytical form of the diffusion coeflicient. of the phonon gas in
the concrete. Since the conerete is built of inequal molecules, the diffusion coefficient will
depend on the distribution of moleenlar masses. In order to obtain the final expression
for the diffusion cocflicient. it is necessary to perform the second part of the analysis, i.c.
to average the microtheoretical expression over the dynamical probability for the mass
distribution:

WW)=§WF"T”4 u € (0. 0]

Here T, = 0. /ky where 0. is the monomer bond energy in the erystal.

The analysis performed has shown that both diffusion coellicient and thermal condue-
tivity coefficient of the heterogencons strueture decrease with the temperature increase.
Diffusion coefficient. follows 7'=/2 Jaw :

. NI
I)( i ) 1D em—
5

where e is the total mass of the struentre and N is the total number of the moleenles.
Thermal conductiviyvt coellicient decreases much faster, i.c.:

Al
Since above results agree well with the empirical data, one can say that the proposed
S &

method can have broader application in the theoretical study of physical properties of
mass - heterogenons struetures,
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SUBSTITUTION OF SODIUM IONS BY COPPER(II) IONS IN HYDRATED ZEOLITE A

D. Poleti,! N. Rajic,! D. Stojakovie,! Lj. Karanovic % and S. Zec®

Faculty of Technology and Metallurgy, Karnegijeva 4, 11000 Belgrade,
Faculty of Mining and Geology, Pu&ina 7, 11000 Belgrade,
Institute of Nuclear Sciences - Vinca, PO BOX 522, 11001 Belgrade

WN -

Physico-chemical properties of a given type of zeolite depend to a
large extent on the type of counterions present in the microporous
aluminosilicate framework. This is especially true when the ions are those
of transition metals.

In view of the use of zeolites as catalysts, it has been known that
the copper(II)-substituted zeolites exhibit very good catalytic activity
(oxidation of CO and propylene, cyclodimerization of butadiene, etc.). In
that context the possibilities of exchanging sodium ions by copper(II) ions

in zeolite A (Na20~A1203-25102°4.SHZO) has been examined. Namely, according

to our knowledge it has not been possible so far to accomplish that
particular ion exchange in a 100% degree since a destruction of the sodalite
crystal lattice occurred.

In a series of experiments carried out in very dilute solutions of
copper(II) sulphate we have succeeded, by varying }he m(A)/V(CuSO4) ratio,

in achieving different cation exchange degrees (10-100%4) in zeolite A, while
avoiding the destruction of the sodalite lattice. Typical powder
diffractograms of the obtained products are shown in Fig. 1.

In view of the different exchange degrees achieved, the water content
and the unit cell parameter of the products have been determined
It is seen that the increase of the exchange degree is accompanied by an
increase of the zeolite A water content (this being a consequence of
exchanging a larger by a smaller ion), while the cell parameter decreases.

Copper(ll)-exchanged Zeolite A

600 1200

1 lcounts

Figure 1. Powder diffractograms of some Cu-exchanged zeolite A samples.

Slika 1. Rendgenski dijagrami praha nekih Cu-supstituisanih zeolita A.
On the basis of the intensity change of the diffraction lines it is
possible to make an assumption regarding the position of the Cu(II) ions in

the sodalite lattice: Cu(II) ions are partly located in the centers of
B-cavities.
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CHARACTERIZATION OF THE QUASIQATERNARY AgT1SbBiS

FROM THE AgZS-TIZS-SbZSS-BiZS3 SYSTEM

4 PHASE

I.GrZetici.IJ.KaranoviCI. C Renkenberger2 iw Eysel2

(1) Faculty of Mining and Geology, University of Belgrade,
(2) Geowissenschaftliche Fakultet der Universitaet Heidelberg,
Heidelberg

A BSTRACT : The experimental synthesis of the complex
geological systems such as Agzs-TlZS-Sb283—81283 provides us with
valuable information on the phase relations existing in such complex and
heterogeneous systems under defined physicochemical conditions. The dry
laboratory synthesis was performed in quartz ampoules on 200°C, due to
the fact that this temperature is the most similar to the natural
conditions. The most of the minerals, belonging to this system, in the
nature appear under the same conditions. All phases, with in advance
known stochiometry, experimentally obtained, were investigated with
light microscope and by X-ray diffraction in purpose to determine its
homogeneity and crustal state. This procedure revealed a completely new
phase AngSbBiS4 (Grzetic & Moh, 1991, Moh & Grzetic, 1993). This new
phase is stable in the presence of the following minerals: matildite
(AgBiSz), miargyrite (AngSz), weissbergite (TleSZ) and _pyrargyrite
(Agasbss), gasibinary phases: TlBiS2 and SbBiSa, as well as with
gasiternary phases: A33T138b286 and Ag4SbsBiSB.

X-ray powder diffraction analysis of the AngSbBiS4 phase was
performed by use of Guinier camera and by X-ray powder diffractometer
procedure with Cu Ka monochromatic radiation. The powder diffraction
patern of AngSbBiS4 is very similar to that of galena (PbS), but is
showing lower simmetry. Applying standard crystallografic procedure all
diffraction lines were indexed on a monoclinic cell with a = 12.750(4)
R, b= 4.415(4) &, ¢ = 13.174(5) &, B = 97.51(3)°, V = 735.3(6) R°. This
cell is similar to the cell of miargyrite (AngSz). Systematic absences
indicated that the space group is not A2/a but P2, Pm or P2/m.

Grzetic & Moh, (1991), Euro.Jour.Miner.Vol.3, Beiheft 1, 105.
Moh & Grzetic, (1993), Chem.Erde, Vol.53, 273-288.
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