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There are none of the short Au---Au contacts (the
shortest is 9-7 A) that appear to be an indispensable
factor in the stability of a number of gold(I) complexes
where inter- and intramolecular Au-.-Au contacts in
the range 2-76-3-40 A have been observed (Hesse &
Jennische, 1972; Lawton et al, 1972; Drew & Riedl,
1973; Crane & Beall, 1978; Jones, Sheldrick, Uson &
Laguna, 1980).

The geometry observed for the cation, [PPh ]+, is as
expected. The P—C bond lengths (mean 1-78 A) do not
differ significantly from literature values (Coucouvanis,
Stremple, Simhon, Swenson, Baenziger, Draganjac,
Chan, Simopoulos, Papaefthymiou, Kostikas &
Petrouleas, 1983; Ciani, Manassero & Seroni, 1980);
similarly the C—P—C angles, which lie in the range
104-6 (7)—112-9 (7)°, are unexceptional.

The authors thank Dr G. A. Bowmaker and Mr B. C.
Dobson, University of Auckland, for supplying crystals
and the University Grants Committee for funding for
the purchase of equipment.
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Abstract. M, =915.56, orthorhombic, Pbca, a=
16-577 (4), b=26-325(6), c=19-951(5)A, U=
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8706-4 A3, Z =8, D,, = 1-38 (by flotation in aqueous
KI), D,=1-397gcm™3, MoKa, A=0-71069 A, x
=6-95 cm™!, F(000) = 3776.4, T =295 K, R = 0-065,
wR =0-053 for 2442  observed reflections
[F, > 3a(F,)]. The PdCl, and ethyl acetate groups are
bonded to the two opposite pairs of cis-N pyrrole atoms
and not to the same pair as postulated from chemical
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and spectroscopic investigations. The porphyrin macro-
cycle is very folded, as illustrated by the dihedral angles
of the pyrrole rings with the mean plane defined by
atoms N(21), N(22), N(23) and N(24): 25-4, 19.3,
—14.1 and —16-9° (e.s.d’s ca 0-5°) for N(21) to
N(24) pyrrole rings, respectively. Displacements of N
atoms from the above plane are 0-026 (10), —0-026 (9),
0-029 (9) and —0-029 (9) A for N(21) to N(24),
respectively. The coordination of the Pd atom is very
unusual since it represents a case of rare five coordi-
nation for Pd!L It is best described as square-planar
with a trigonal-bipyramidal distortion. The fifth coor-
dination site of the Pd atom is occupied by H(37)
[Pd---H(37) = 247 Al.

Introduction. In connection with considerations of the
mechanism of the biochemical rearrangements con-
trolled by cobalamin-containing enzymes, the condensa-
tion of ethyl diazoacetate with various cobalt complexes
of octaethylporphyrin was studied to check the
assumption that a cobalt carbene is an intermediate in
the above rearrangements (Batten, Hamilton, Johnson,
Shelton & Ward, 1974; Johnson, Ward, Batten,
Hamilton, Shelton & Elson, 1975). Various N,N'-
cis-bridged porphyrins and their metal complexes were
obtained in the course of this work and were first
examples of this type of porphyrin. It seemed interesting
to undertake an X-ray study of these compounds to
confirm their structures as postulated on the basis of
synthetic and mass spectroscopy results. The structure
of  25-ethoxycarbonyl-2,3,7,8,12,13,17,18-octaethyl-
21,22-methano-2 1H,22H-porphyrin hydrobromide has
been solved and reported previously (Bartczak, 1985).
This investigation fully confirmed the structure pro-
posed from synthetic and spectroscopic results (Batten
et al.,, 1974; Johnson et al., 1975). The structure of the
title compound was postulated by the same authors to
be that shown in Fig. 1. It seemed of interest to
investigate its structure by means of X-ray crystal-
lography as considerable deformation of the porphyrin
macrocycle should occur. Also, the position of the
CLPdN, group in relation to the macrocycle and its
shape were expected to be rather unusual.

Experimental. The sample was kindly supplied by the
late Professor A. W. Johnson and Mr David Ward of
Sussex University, England. The material was recrystal-
lized by diffusion of petroleum ether (40-60°C)
vapours into a chloroform solution of the complex in a
closed system. Black crystals, irregular plates, max.
thickness 0-05 mm; preliminary oscillation and
Weissenberg equi-inclination photographs for levels
0-2 for all three directions; crystal cut from plate
ca 0-05x0-05x0-5mm, CAD-4 diffractometer
(graphite monochromator). 15 reflections for measuring
lattice parameters. 2908 reflections measured in Region-
al Laboratory of Physicochemical Measurements,

[PACI,(C 4;H,(N,0,)].CHCI,

Jagiellonian University, Cracow, Poland; 2442 with
F,>30(F,); no absorption correction; max. 26=
81°, max. hkl=14,30,23. Structure solved by
heavy-atom method and refined anisotropically by
difference Fourier synthesis and blocked full-matrix
least-squares techniques (SHELX76; Sheldrick, 1976).
Final refinements using F magnitudes converged with
R =0-065, wR=0-053, w=1.6968/[c*(F,) +
0-000394 F*; (4/0)max = —0-14 for x coordinate of
atom C(3); all H atoms except H(37) were found in a
difference Fourier synthesis or calculated, and were
treated as fixed contributions to structure-factor cal-
culations and not refined. Position of H(37) was initially
easily found from difference Fourier synthesis and
positional parameters but no isotropic temperature
factor was refined. C(37)—H(37) bond length of
1-295 A [Pd---H(37) = 2-315 (4) A] suggested that the
H(37) might have moved into the residual diffraction
ripple around the Pd atom. Therefore, a final difference
Fourier synthesis was again calculated at the end of
refinement and the position of H(37) was found as the
largest peak of 0-56e A=3. All calculations with
SHELXT6 (Sheldrick, 1976) and XANADU (Roberts
& Sheldrick, 1975) on IBM 370/165 and ODRA 1305;
scattering factors as incorporated in SHELX76 and for
Pd from [International Tables for X-ray Crystal-
lography (1974).

Discussion. Fig. 1 shows the molecular structure
assigned to the compound by Johnson and co-workers
[Johnson, Ward, Batten, Hamilton, Shelton & Elson,
1975, p. 2079, Fig. (IX)]. The molecular structure as
found in the present work and the atomic nomenclature
are shown in Fig. 2. Fig. 3 shows the deviations of the
porphyrin ring and bridging atoms from the mean plane
defined by the N(21)-N(24) atoms. Final atomic
coordinates and equivalent isotropic  thermal
parameters are given in Table 1. Intramolecular bond
distances and angles are given in Table 2.*

As Fig. 2 shows, the ethoxycarbonylmethylene group
and PdCl, do not bridge the same pair of pyrrole
nitrogen atoms as postulated by Johnson et al. [1975, p.
2079, Fig. (IX)], Fig. 1, but two opposite pairs of cis
pyrrole N atoms. The introduction of the carbon atom
between N(23) and N(24) together with the bridging of
N(21) and N(22) by the Pd atom completes two new
six-membered rings within the porphyrin core. The
resulting structure is considerably folded (Fig. 3). The
N(21) and N(22) pyrrole rings deviate in the opposite
direction to the N(23) and N(24) pyrrole rings from the
mean plane defined by the four nitrogen atoms. This

* Lists of structure factors, anisotropic thermal parameters,
H-atom coordinates and least-squares planes information have been
deposited with the British Library Lending Division as Supplemen-
tary Publication No. SUP 42045 (20 pp.). Copies may be obtained
through The Executive Secretary, International Union of Crystal-
lography, 5 Abbey Square, Chester CH1 2HU, England.
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Fig. 1. The structure as postulated by Johnson, Ward, Batten,
Hamilton, Shelton & Elson [1975, p. 2079, Fig. (IX)].

Fig. 2. The molecular structure and atomic nomenclature. Thermal
ellipsoids are drawn at the 50% probability level.
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Fig. 3. Deviations of the porphyrin ring and bridging atoms from
the mean plane defined by the four pyrrole nitrogen atoms N(21),
N(22), N(23) and N(24) in A x 100. E.s.d.’s are (A) 0-001 for
Pd, 0-003 for Cl, 0-009 for N, 0-01 for C atoms in the porphyrin
core, 0-02 for the bridging C(37) atom and 0- 13 for H(37).
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results from the necessity to accommodate PdCl, and
CHCO,C,H; in the middle of the porphyrin macro-
cycle. This bending of the macrocycle occurs roughly
along the line passing through C(11) and C(19) and not
C(10) and C(23) as was observed in the similar single
cis-N,N'-bridged structure of ethoxycarbonyloctaethyl-
methanoporphyrin hydrobromide (Bartczak, 1985).
Inspection of Fig. 3 shows also that the N(21) and
N(22) pyrrole rings are additionally bent along
Cg4-+C,, whereas the N(23) and N(24) pyrrole rings
are puckered. The bridging by Pd and C(37) and their
out-of-plane positions (Fig. 3) cause all four pyrrole N
atoms to be slightly tetrahedrally distorted. The
appropriate sums of angles around these N atoms are

Table 1. Fractional atomic coordinates (x10° for Pd,
x 10* for other atoms) and equivalent U values
(A? x 10°) for the non-hydrogen atoms

E.s.d.’s for Ueq are 0-001-0-002 A2,
Ueq = (U, + Uy, + Usy)/3.

x y z Ueq
Pd 43534 (6) 10642 (3) 26235 (4) 37
CI(D) 4275 (2) 1695 (1) 1834 (2) 51
Cl(2) 3508 (2) 529 (1) 2032 (2) 50
N@21 5074 (6) 1488 (3) 3179 (5) 37
N(22) 4693 (5) 529 (3) 3299 (5) 37
N(23) 2778 (6) 887 (4) 3616 (5) 42
N(24) 3098 (7) 1745 (3) 3458 (5) 36
() 5051 (8) 1998 (4) 3363 (6) 38
C(2) 5866 (7) 2164 (5) 3492 (7) 48
C(3) 6369 (8) 1760 (5) 3418 (6) 37
C4) 5876 (8) 1338 (5) 3252(7) 41
C(5) 6075 (8) 828 (5) 3206 (6) 42
C(6) 5523 (8) 444 (4) 3308 (5) 41
C(7n 5655 (10) —60 (4) 3556 (6) 46
C(8) 4962 (9) —281 (5) 3721 (7) 45
C9) 4336 (10) 111 (4) 3578 (6) 40
C(10) 3536 (10) 36 (5) 3728 (6) 46
C(11) 2862 (8) 349 (4) 3696 (6) 42
C(12) 2033 (8) 146 (5) 3690 (6) 37
C(13) 1489 (9) 537(5) 3610 (6) 52
C(14) 1933 (1) 982 (4) 3588 (6) 39
C(15) 1695 (7) 1494 (5) 3485 (6) 43
C(16) 2300 (9) 1876 (5) 3405 (6) 42
C(17) 2189 (8) 2380 (4) 3245 (6) 38
C(18) 2953 (9) 2583 (4) 3225 (7) 48
C(19) 3541 (9) 2189 (4) 3383 (6) 39
C(20) 4357 (9) 2299 (4) 3387 (5) 40
C(21) 6086 (8) 2695 (5) 3722(7) 55
C(22) 5976 (9) 2773 (5) 4472 (8) 83
C(23) 7245 (9) 1738 (5) 3566 (8) 66
C(24) 7449 (9) 1507 (6) 4248 (7) 74
C(25) 6491 (9) -279 (5) 3628 (8) 67
C(26) 6960 (10} —101 (6) 4244 (9) 89
C(27) 4784 (9) —784 (5) 4054 (7) 60
C(28) 4783 (10) —748 (5) 4804 (8) 87
C(29) 1849 (8) —411 (5) 3714 (7) 57
C(30) 1819 (11) —618 (6) 4412 (9) 111
C(31 565 (8) 510 (4) 3603 (7) 57
C(32) 217(9) 590 (6) 4285 (7) 85
C(33) 1403 (8) 2653 (5) 3113 (7) 57
C(349) 1045 (10) 2872 (6) 3726 (9) 98
C(3%) 3180 (8) 3117 4) 3033 (8) 53
C(36) 3436 (9) 3161 (5) 2304 (8) 72
C(37) 3320(7) 1288 (4) 3838 (7) 37
H(37) 3920 1170 3800 49
C(38) 3185 (9) 1392 (6) 4592 (7) 111
o) 2766 (8) 1156 (4) 4947 (5) 105
0(2) 3608 (8) 1768 (4) 4770 (5) 129
C(39) 3500 (14) 1938 (7) 5454 (7) 171
C(40) 3845 (15) 2414 (9) 5500 (11) 95
c@n 4073 (11) —709 (5) 1882 (8) 135
CI(3) 4923 (3) —1014 (2) 2222 (3) 135
Cl4) 3245 (3) -991 (2) 2175(3) 158
Cl(5) 4154 (5) —766 (2) 1022 (3) 168
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356, 355, 354 and 354° (e.s.d.’s 1°) for N(21) to N(24)
respectively. Similar distortions were observed, for
example, in (1-3-7-allyl)(8,8'-dimethyl-2,2’-biquinolyl)-
palladium(II) (Deeming, Rothwell, Hursthouse &
Backer-Dirks, 1979).

Table 2. Interatomic distances (A) and angles (°)

N(Q1)-Pd 1.974 (10) C(15-C(14) 1.419 (16)
N(22)—Pd 2.029(9) C(37)-N(23) 1.454 (15)
CI(1)—Pd 2.292(3)  C(16)-C(15) 1-430 (18)
C1(2)-Pd 2:312(3)  C(UN-C(16) 1.376 (17)
C(I)-N(21) 1:393(15) N(24)-C(16) 1-372 (18)
C(4)-N(21) 1-:395(17)  C(18)-C(17) 1-378 (19)
CQO)-C) 1-398 (19) C(19)-C(18) 1.457 (18)
C(@)-C(h 1.444 (18) N(24)-C(19) 1-390 (15)
C(3)-C(2) 1-361(18) C(37)-N(24) 1-467 (15)
C(4)-C(3) 1-417(18) C(38)-C(37) 1-546 (20)
C(5)-C) 1.387(19) H@7-C@3D 1.05
C(6)-C(5) 1.380(18) O(1)-C(38) 1.169 (19)
C(D-C(6) 1-432 (16) 0O(2)-C(38) 1.265 (19)
N(22)-C(6) 1.394 (16) C(39)-0(2) 1.446 (18)
C(8)—-C(D 1.330(21) C(40)-C(39) 1.382 (3D
C(9)-C(8) 1-491(19) C(21)-C(2) 1.514 (18)
N(22)-C(9) 1-369 (15) C(22)-C(2D) 1-520 2D
C(10)-C(9) 1-373 (22) C(23)-C(3) 1.482 (19)
C(1N-C(10) 1.390 (19) C(24)-C(23) 1.528 (21)
c(12-Cc(1) 1-475(18) C(26)-C(25) 1.526 (23)
N(@23)-C(11) 1-431(15) C(2N-C(8) 1.509 (18)
C(29)-C(12) 1.499 (18) C(28)-C(27) 1.500 (21)
C(13)-C(12) 1-379 (19)  C(30)-C(29) 1-496 (22)
C(14)-C(13) 1.383(18) C(31-C(13) 1.534 (20)
N(23)-C(14) 1.424 (16) C(32)-C(31) 1.492 (20)
C(33)—-C(n 1-511 (18) C(20)-C(19) 1.382 (20)
C(34)-C(33) 1.476 (22) CI(3)-C(41) 1-758 (17)
C(35)—C(18) 1-506 (17) Cl(4)—C(41} 1.666 (18)
C(36)-C(35) 1.520 (21) CI(S)-C@4D) 1.728 (17)
CI(2)—-Pd—CI(1) 93.2(1) C(5)-C4)-C(3) 130 (1)
N(21)-Pd—-CI(1) 90-6 3) C(6)-C(5)-C(4) 123 (1)
N(@21)—Pd—CI(2) 176-1 (3)  C(N-C(6)-C(5) 129 (1)
N(22)—Pd—CI(1) 167-1(3)  N(22)-C(6)—C(5) 122 (1)
N(22)-Pd—Cl(2) 94.9(3) N(22)-C(6)-C(" 108 (1)
N(22)-Pd—N(21) 81-5(4)  C(25)-C(N-C(6) 122 (1)
C(1)-N@21)—-Pd 132.6 (8)  C(8)-C(7)-C(6) 1)
C(4)-NQD-Pd 118-4(8)  C(8)-C(7)-C(25) 127(1)
C(4)-N(@2D-C(1) 106 (1) C(2N-C(®)-C(N) 131(1)
C(2)-C(1)-N@2D 108 (1) C(9)-C@®)-C(D 105 (1)
C(0)-C(1)-N(21D) 125 (1) C(9)-C(8)-C(27N 124 (1)
C(3)-C(-C) 109 (1) N(22)-C(9)-C(8) 110 (1)
C(20)-C(1)-C(2) 126 (1) C(10)-C(9)-C(®) 122 (D)
C(21)-C(2)-C(1) 124 (1) C(100—C(9)-N(22) 128 (1)
C(3)-C(2)-C(21) 127 (1) C(6)-N(22)—-Pd 113-2(D)
C(4)-C(3)—-C(2) 106 (1) C(9)-N(22)-pPd 135-1 (8)
C(23)-C(3)-C(2) 127(D) C(9)-N(22)-C(6) 107 (1}
C(4)-C(3)-C(23) 126 (1) C(11)-C(10)-C(9) 133 (1)
C(3)-C(4)—N@2D) (1 C(12)-C(11)-C(10) 122(1)
C(5)—-C(4)—-N@21) 120 (1) N(@23)-C(1D)-C(10) 132(1)
N(23)-C(11)-C(12) 106 (1) C(20)-C(19)—-N(24) 134 (1)
C(29)-C(12)-C(1 D) 123 (1) C(19)-N(24)-C(16) 107 (1)
C(13)~-C(12)-C(11) 110 (1) C(37)—N(24)-C(16) 119 (1)
C(13)—C(12)-C(29) 127() C(37)—N(24)-C(19) 128 (1)
C(14)-C(13)-C(12) 107 (1) C(19)-C(20) - C() 133(h
C(31)-C13)-C(12) 128 (1) N(24)-C(37)-N(23) 107 (1)
C(14)—-C(13)-C@31) 125 (1) C(38)-C(37)-N(@23) 110 (D)
N(23)—-C(14)—-C(13) 112 (1) C(38)-C(371)-N(24) 109 (1)
C(15)-C(14)-C(13) 131 (D) H(37)-C(37)-N(23) 11
C(15)—C(14)—N(23) 117(1) H(@37)-C(37)—-N(24) 116
C(14)-N(23)-C(11) 1059 (9) H(3N-C(3N-C(38) 105
C(37)-N(23)-C(11) 129 (1) O(1)-C(33)-C(37) 126 (1)
C(37)-N(23)-C(14) 119:5(9) 0O(2)-C(38)-C(37) 109 (1)
C(16)—C(15)—-C(14) 119 (1) 0(2)-C(38)-0(1) 125 (1)
C(17)-C(16)-C(15) 128 (1) C(39)-0(2)-C(38) 116 (1)
N(24)-C(16)—C(15) 119 (1) C(40)-C(39)-0(2) 107 (1)
N(24)-C(16)-C(17) 113 (1) C(22-CQ21-C() 113 (1)
C(18)-C(17)-C(16) 105 (1) C(24)-C(23)-C(Q3) 114 (1)
C(33)-C(171)-C(16) 128 (1) C(26)-C(25)-C(7) 115(1)
C(18)-C(17)-C(33) 127(1) C(28)-C(27)-C(8) 113 (1)
C(19)—C(18)-C(17) 110 (D C(30)-C(29)-C(12) 13 (1)
C(35)-C(18)-C(17) 127(1) C(32)-C(3-C(13) 112 (1)
C(19)~-C(18)-C(35) 124 (1) C(34)-C(33)-C(17) 113 (1)
N(24)—C(19)-C(18) 106 (1) C(36)—C(35)—C(18) 113 (1)
C(20)—C(19)-C(18) 120 (1) Cl1(4)-C(41)-C1(3) 108-8 (9)
C1(5)-C(41)-CI(3) 106-4 (9)
CI(5)-C(41)—CI4) 112 (1)

[PACL,(C,,H,,N,0,)].CHCI,

The particularly interesting feature of this structure is
the distortion of the palladium square-planar coordi-
nation geometry caused by significant intramolecular
bonding: Pd—H(37) = 2-47 A. The Pd—H distance in
Pd hydride was found by electronography to be 1-67 A
(Semiletov, Baranova, Khodyrev & Imanov, 1980).
The Pd..-C(37) contact is 3.03 (1) A. This kind of
coordination is very unusual as it represents a case of
rare five coordination of Pd!. It can best be described
as distortion towards trigonal-bipyramidal coordi-
nation as the least-squares plane through CI(1), CI(2),
N(21) and N(22) shows: CI(1) and N(22) bend away
from H(37). The deviations of atoms from the above
plane are CI(1) —0-090 (3), CI(2) 0-085 (3), N(21)
0-12 (1), N(22) —0-11 (1), Pd 0-087 (2), H(37) 1-98 A.
A somewhat similar case of a five-coordinate Pd"
complex has been reported (Konietzny, Bailey &
Maitlis, 1975). The case of Pd—H intramolecular
bonding was described in trans-diiodobis(dimethyl-
phenylphosphine)palladium(II) (Bailey, Jenkins, Mason
& Shaw, 1965). The Pd—H distance (H on the f carbon
of tk}; phenyl ring of the phosphine) was calculated as
2-8A.

The plane N(21)-Pd—N(22) forms an angle of
64.3 (5)° with the mean plane of the four pyrrole rings.
The deviations of the two Cl atoms from this plane are
—0-405 (4) and 0-045 (3) A. The N—Pd—N plane
forms an angle of 10-18 (5)° with the CI(1)—Pd—CI(2)
plane (Table 3, deposited). The Pd—N distances
[1-974 (10) and 2-029 (9) A] are equal within 30 and in
accordance with the values found in Pd(5,10,15,20-
tetraphenylporphyrin) [2-009 (9) A, Fleischer, Miller &
Webb, 1964] and in the A/D-secocorrinoid complex of
Pd" (2.01-2.02 A, Currie & Dunitz, 1971). These
distances as well as the Pd—CI(1) =2-292 (3) and
Pd—Cl(2) =2-312 (3) A bond lengths are in good
agreement with the rule that the Pd—Cl bond is
sensitive to the nature of the frans atom and is shortest
when Cl or N is the trans atom (Steffen & Palenik,
1976, Table XI). The ethoxycarbonylmethylene group
shows some disorder as the shapes of the thermal
ellipsoids of O(2), C(39) and C(40) indicate (Fig. 3),
but much less pronounced than was observed in the
structure of the cis-N,N'-ethoxycarbonylmethylene-
substituted octaethylporphyrin hydrobromide (Bart-
czak, 1985). All but one of the ethyl terminal
groups, C(35)—C(36), point in the same direction,
which is opposite to the tilt of the CI(1)—Pd—Cl(3)
plane; this probably results from packing con-
siderations. There is a well defined molecule of
chloroform present in the asymmetric unit. The
closest contacts made by its chlorine atoms
are CI(3)---H(Q271)=2.95, CI(3)---H(361) = 2-86,
Cl(4)---H(352) = 2-95 A.
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Abstract. M, =666-56, monoclinic, P2,/n, a=
10994 (3), 5=12.491(2), c=16.715@)A, p=
94.87 (2)°, v =2287(1) A3, Z =4, D, .=

1.936 gcm™3, Mo Ka, 4 =0-71073 A, 4 =87-8 cm™,
F(000) = 1256, room temperature, final R = 0-0283 for
2129 significant reflexions. The lead atom is five-
coordinated by iodine, nitrogen and three carbon atoms
in a distorted trigonal bipyramidal geometry with bond
lengths Pb—I 2.956 (1), Pb—N 2.685 (7), Pb—C
2-186 (7), 2-206 (7), 2-209 (8) A. Todine and nitrogen
atoms are apical. The three carbon atoms are equatorial
with the lead atom slightly out of their plane in the
direction of the iodine atom.

Introduction. The title compound was the first chiral
triorganolead compound synthetized (van der Kooi,
Wolters & van der Gen, 1979). An X-ray structure
determination was made to confirm the supposed
geometry and to explain the PMR behaviour of the
compound. Although this compound has much in

* To whom correspondence should be addressed.
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common with bromo(N,N-dimethylbenzylaminato-
N,C)diphenyltin bromide (van Koten, Noltes & Spek,
1976), the structures are not isomorphous. The syn-
thesis of the title compound was described in the paper
by van der Kooi et al. (1979). Initial results of the
structure determination were mentioned in that paper.
However, the lattice constants are corrected and the
numerical values of distances and angles differ slightly
from those in the previous paper. The differences are
small and have no bearing on the conclusions given by
van der Kooi ef al. (1979) (e.g. the PMR behaviour).

Experimental. Crystal dimensions 0-40 x 0-15 x
0-10 mm; for source of material see van der Kooi et al.
(1979); Enraf-Nonius CAD-4 four-circle diffrac-
tometer; graphite-monochromated Mo Ka; cell con-
stants from setting angles of 24 reflexions; absorption
correction applied, transmission varying from 0-47 to
0:59; 6,., = 30°; standard reflexions revealed loss in
intensity of 16%, polynomial correction applied; overall
e.s.d.’s of standard reflexions between 0-012 and 0-018;
7294 reflexions measured, of which 6593 independent,
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