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Table 1. Refined atomic parameters (x 10%)

Thermal parameters are of the form T=exp [— (Buh? + Ba2k? + Bssl? + 2B 2hk + 2B13hi 4 2f23k1) x 1074].
Standard deviations are given in parentheses.

X y z Bu
Cl 689 (8) 7918 (9) 0 354 (17)
O(1) 10649 (20) 9526 (25) 1554 (7) 278 (39)
0(2) 3087 (23) 5155 (21) 675 (10) 368 (47)
0(3) 7128 (19) 8160 (20) 1771 (6) 323 (36)
0@4) 6419 (16) 7478 (15) 386 (6) 270 (31)
Cc) 10023 (27) 10109 (31) 71 (9) 218 (46)
C(2) 8221 (19) 9477 (20) 626 (8) 111 (30)
C(3) 7649 (27) 11234 (22) 714 (8) 342 (54)
C4) 5742 (19) 10351 (22) 1250 (8) 127 (32)
C(5) 5127 (23) 8043 (26) 1498 (8) 189 (39)
C(6) 4687 (23) 6718 (21) 832 (9) 173 (41)
C(7) 8957 (31) 9112 (27) 1339 (9) 408 (64)
C(8) 3451 (28) 6927 (34) 2041 (9) 281 (53)
C(9) 6941 (36) 11839 (33) 0(11) 454 (79)
C(10) 6364 (32) 11945 (37) 1906 (10) 306 (60)

lists the final atomic parameters. Bond angles and lengths
(Table 2) were calculated with ORFFE (Busing, Martin &
Levy, 1964). Observed and calculated structure factors are
given in Table 3.

The molecular geometry and atomic numbering are
shown in Fig. 1. With the stereochemistry of C(3) and C(4)
known, the absolute configuration of sceleratinic acid is
shown to be that of structure III. The three six-membered
rings incorporated in the bicyclic skeleton all assume the boat
conformation. The C=O bond lengths of 1:16 [C(6)-O(2)]
and 116 A [C(7)-O(1)], the C(sp?)-O lengths of 1-37
[C(6)-O(4)] and 1:39 A [C(7)-O(3)], and the C(sp®)-O dis-
tances of 143 [C(2)-0(4)] and 1-48 A [C(5)-O(3)] respect-
ively, found in the two lactone rings are typical for these
atomic pairs (Coetzer & Pieterse, 1972). An average C(sp>)-
C(sp?) interatomic distance of 1-54 A is obtained, which
shows good agreement with the value of 1-545 A in diamond.
The C-Cl bond length of 1-84 A is slightly longer than
normal, e.g. Gabe & Glusker (1971), 1-81 A.
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ﬂZZ 533 ﬁlz ﬂlJ ﬂZJ

511 (21) 48 (2) 229 (16) 8(5) =55(5

665 (66) 36 (4) 283 (43) -32(10) —-17(14)
236 (39) 78 (7) 44 (36) 43 (16) 5014)
443 (43) 19 (3) 260 (34) 16 (8) 37 (9)

229 (29) 25 (3) 127 (26) 0@ —21()

469 (66) 29 (5) 186 (438) 24 (13) —-23 (15)
186 (38) 21 (4) 45 (28) 9 (9) 12 (10)
188 (42) 25 (4) 144 (40) —13(13) —12(12)
240 (41) 26 (4) 124 (32) 11 (9) 7(1)
345 (51) 17 (4) 125 (38) —6(10) 22 (12)
129 (37) 37 (6) 1(33) 13 (12) 26 (12)
285 (51) 27 (5) 235 (48) 25 (15) 18 (13)
510 (75) 33 (6) 277 (57) 32 (14) 31 (17)
366 (70) 43 (8) 107 (59) —18 (20) 54 (19)
634 (91) 38 (7 255 (63) 12(16) —73 (21)

The shortest approach distance of 3.33 A is observed be-
tween the atoms C(1) and O(2) in molecules which are
separated by unit-cell translations in the a and b directions.
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BaSrFe,0s, sintered and quenched from temperatures lower than 1180°C, reveals a new f-phase, hexagonal
with a=b=5-448 and ¢=8-091 A, space group P6m2 with two formula units per unit cell. The structure of
this f-phase was determined by means of isomorphism with the «-BaFe,0, structure, the final R value
being 0-17. The space group of f-BaSrFe,Oj is not that of a-BaFe,0, because of the presence of a strontium

atom.

An investigation of the alkalinic earth ferrites led to the
study of the structure and polymorphism of the reaction
products obtained from BaCOs, SrCOs and Fe,O; powder
mixtures. A reaction product of composition BaSrFe,Og
was reported in an earlier investigation (Meriani & Sloc-
cari, 1970). It was obtained by sintering pressed pellet mix-
tures of barium and strontium carbonates, in a 1:1 molec-
ular ratio, with the calculated amount of Fe,0; at 1200°C.
The sintered product was quenched in air from 1200°C. It
showed orthorhombic symmetry with the following lattice

parameters: a=5-516, b=8265 and ¢=9-188 A (+0-001
A); space group Pnna.

A further investigation revealed that when the above
mixtures were sintered and quenched from temperatures
lower than 1180°C a new phase could be obtained. The
diffraction pattern of this new phase, hereafter called
B-BaSrFe,O5, could be indexed according to hexagonal
symmetry. The least-squares refined lattice parameters of
this f-phase are a=b=5448 and c=8-091 A (+0-001 A)
at room temperature. Assuming one formula unit per unit
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cell, the theoretical density is 460 g cm~3, which com-
pares with the observed value of 4:62 g cm~> measured by
pycnometry.

Encouraged by these results, we investigated the possible
presence of isomorphism with the high temperature hex-
agonal form, z-BaFe,0,, whose structure was previously
reported by Meriani (1972). Intensities were recorded by
means of a scintillation counter in conjunction with a pulse-
height-analyser, using Co Ko radiation and a Siemens dif-
fractometer. The similarity of the diffraction powder pat-
tern with that of a-BaFe,O, suggested this hypothesis. No
systematic extinctions were observed for the reflexions col-
lected down to 90° in 26. The possible space groups were
tested by fixing atoms in special positions according to the
model proposed for a-BaFe,0, structure, and comparing
experimental and theoretical intensities by means of a com-
puter program written by Smith (1967).

The best agreement was obtained in the space group
P6m2 (No. 187 of International Tables for X-ray Crystal-
tography, 1952). This space group is not the same as that
proposed for the a-BaFe,0, model (P6;22), and the differ-
ence is probably due to the presence of a strontium atom,
which reduces the symmetry: strontium atoms were sup-
posed to have replaced alternate barium atoms in a regular
fashion along the ¢ axis. The presence of a strontium atom
has the effect of generating 00/ (with /=2n+ 1) reflexions,
which were not present in the «-BaFe,0, data.

The major discrepancy between calculated and experi-
mental values was noted for the 00/ reflexions. Furthermore
this difference of intensity was not constant and depended
on sample preparation. Prolonged grinding produced ab-
normally high intensities of 00/ reflexions whereas coarse
grained material, obtained by prolonged firing of the
pressed pellet, enhanced the 40! reflexions. To justify this
phenomenon, preferred orientation is put forward. Great
effort was undertaken to reduce orientation effects by siev-
ing powders, which were previously ground and then re-
heated at about 800°C for several hours, through a 100
mesh sieve directly on the flat sample holder of the gonio-
meter. This technique greatly reduced the abnormally high
intensities of the 00/ reflexions although it did not eliminate
certain discrepancies between the calculated and observed
intensities of the 111 and, to a smaller extent, the 101 re-
flexions. By means of this technique the final agreement
index, R=3||L{—IL]|/Z)l,]l, was reduced to 0-17. Any
further refinement of atomic positions was beyond the
limit of the available experimental data.

On the basis of the reported crystal parameters and dif-
fraction pattern, the structure of the 8-BaSrFe,Og form is
considered to be of the same type as that of «-BaFe,0,.

In terms of the positions of the space group P6m2 the
proposed atomic positions are:

Ba in 1(a) 0,0, 0

Sr in 1(6) 0,0, %

2 Fe(l) in 2(A) 4, %, z, with z2,=0-245

2 Fe(2) in 2({) %, 4, z, with z,=0255

O() inl()4,4%0

6 O(3) in 6(n) x, X, z3 with x=0-515, z;=0-260 .
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The meaningful interatomic distances, calculated with
the computer program of Domenicano & Vaciago (1966)
are: Ba-O and Sr-O=3-14 A, Fe-0=195 A, 0-O=
2-80 A and Ba—Fe=369 A.

The best final data for the observed and calculated in-
tensities and interplanar spacings are reported in Table 1.

Table 1. Debye—Scherrer diagram of p-BaSrFe,Og at 20°C

h k / dcbs dcalc Iolys Icalc
001 8:154 8-095 6 3
100 4-727 4-711 33 2-7
101 4073 4-072 12 { 5
002 4-055 4-047 2:4
102 3-078 3-070 97 100
110 2-725 2:720 61 59
003 2681 2:698 <1 <1
111 2-585 2-578 9-1 1
200 2:348 2-356 1 3
103 2-336 2:341 1 <1
201 2:262 2 2
112 228 { 2257

202 2:037 2036 21 12-5
004 2-028 2:024 13 11
113 1-915 1-915 1 <1
104 1-863 1-859 2 1
210 _ { 1781 1 1
203 VT8 Q1714 <1
211 1-738 1-739 <1 1
212 1-627 1-630 22 25
114 1-620 1-624 24 19
005 1-619 0 0
300 1-577 1-570 11 8-8
301 1-542 <1 <1
204 1-534 1-535 1 2:5
105 1-531 <1 <1
213 1-486 <1 <1
302 1-464 <1 <1
115 1-391 <1 <1
220 1-360 1-360 7 7
303 1-357 <1 <1
006 1-349 0 0
221 1-341 <1 <1
214 1-337 1-337 as |1
205 1-334 1-334 1 1
310 1-307 <1 <1
106 1-299 1-297 7 52
311 1-290 <1 <1
222 1-289 0 0
312 1-242 1-243 12 { 9-5
304 1-241 1-241 7-2
223 1-214 <1 <1
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