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Structure of u-{(4,5,8-n; 4',5',8'-1)-Bi-1,1’-cyclooct-4-enyl }-
bis[(77-pentamethylcyclopentadienyl)nickel]
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Abstract. [(C H;Ni),C,H,,J, M,=604-20, mono-
clinic,c, A42/a, a=13.025Q2), 5=9.367(1), c=
26-951 (3) A, f=112.42(2)°, ¥=3039-6 (N A3, Z
=4, D_=1-320 (110K), D, =1-29 gcm~* (295 K),
AMo Ko)=0-71073 A, wu=12-7cm™!, F(000) =
1304, T= 110K, R = 0-043 for 4475 observed reflec-
tions with 7> 2.50(f). Each Ni atom is pseudo-
tetrahedrally coordinated by an Ni—C ¢ bond and an
Ni(C=C) n bond of a C,, fragment formed by
dimerization of two cod ligands and two bonds of the
asymmetric C,Me, ring. The C,Me,ring bond dis-
tances range from 1.407 to 1-461 }x

Experimental. Data were collected (de Boer & Duisen-
berg, 1984) for a red crystal (0-10 x 0-25 x 0-25 mm)
mounted on top of a glass fibre with an Enraf—Nonius
CAD-4F diffractometer (110 K) using Mo Ko radia-
tion (graphite monochromator). Lattice parameters and
their e.s.d.’s were derived from the setting angles of 21
reflections with 22 < 8 < 24°. Intensity data for 7215
reflections (h 0:20, k 0:15, [ —43:40; 6 < 35°) were
collected in the w/20 scan mode with 4w =0-70 +
0-35 tand°. Three reference reflections (124, 117, 408)
measured every hour of X-ray exposure time indicated
no decay over 82 h of X-ray exposure. The intensity
data were corrected for Lp but not for absorption (in
view of a variation of less than 8% in the intensity of a
360° y scan of the reflection 533), resulting in 4475
reflections with I > 2-5¢(I). Variance ¢*(I) calculated
based on counting statistics plus a term (PI)%, where
P(=0-009) is the instability constant as derived from
the excess variance in the reference reflections (McCan-
dlish, Stout & Andrews, 1975). The space group was
derived from the observed systematic absences. The
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structure was solved with standard Patterson and
Fourier techniques and refined on F by blocked
full-matrix least squares with SHELX76 (Sheldrick,
1976). H atoms were located from a difference map.
Refinement with weights based on w = 1/6*(F) con-
verged at R=0-043 [wR=0.034; S=2-34; 254
parameters; (4/6),. =01, (4/0)pa =0-8]. The
refined parameter set included a scale factor, all
coordinates, anisotropic thermal parameters for the
non-H atoms and one common isotropic temperature
factor for the H atoms. A final difference Fourier map
did not show residual peaks outsidle —0-66 and
0-83 e A-3. Scattering factors of Cromer & Mann
(1968) and anomalous-dispersion terms from Cromer
& Liberman (1970) were used. Final parameters are

Table 1. Final coordinates and equivalent isotropic
thermal parameters and their e.s.d.’s in parentheses

-1
Uey=142,2,U jatal a2,

x y z U.(A?)
Ni 0-01701 (2) 0-24202 (3) 0-11785 (1) 0-0117 (1)
C(1) 0-1626 (2) 0-3435 (2) 0-1187 (1) 0-0157 (5)
CQ2) 0-1142 (2) 0-2738 (2) 0-0689 (1) 0-0152 (5)
C(3) 0-0040 (2) 0.3288 (2) 0-0423 (1) 0-0150 (5)
C@4) —0-0132 (2) 0-4395 (2) 0-0747 (1) 0-0154 (5)
C(5) 0.0821 (2) 0-4469 (2) 0-1226 (1) 0-0150 (5)
C(6) 0-2774 (2) 0-3252 (3) 0-1601 (1) 0-0236 (6)
C( 0-1649 (2) 0-1592 (3) 0-0466 (1) 0-0257(7)
C(8) —0-0769 (2) 0-2849 (3) —-0.0117 (1) 0-0243 (6)
C©9) —0:1154 (2) 0-5310(3) 0-0595 (1) 0-0249(7)
c(10) 0-1052 (2) 0-5512 (2) 0-1677 (1) 0-0225 (6)
c(11) —0-0372 (2) 0-0424 (2) 0-1071 (1) 0-0227 (6)
C(12) —0-1251 (2) 0.1397 (2) 0.0990 (1) 0-0200 (6)
C(13) —0-1892 (2) 0-1698 (3) 0-1344 (1) 0-0217 (6)
C(14) —0-1299 (2) 0.1593 (3) 0-1952 (1) 0.0194 (6)
C(15) —0-0244 (1) 0-2501 (3) 0-2184 (1) 0.-0144 (4)
C(16) 0.0621 (2) 0-2060 (2) 0-1952 (1) 0-0150 (5)
C(17) 0-0977 (2) 0.0486 (3) 0-2024 (1) 0-0250 (6)
C(18) 0.0197 (2) —0-0451 (2) 0-1576 (1) 0.0293 (1)
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Table 2. Bond distances (A) and bond angles (°) for the
non-H atoms

Ni—C(1) 2-114 (3) C@3)-C(8) 1491 (4)
Ni—C(2) 2-169 (3) C(4)—C(5) 1.411 (4)
Ni—C(3) 2:139 (2) C(4)—C(9) 1503 (4)
Ni—C(4) 2-140 (2) C(5)—C(10) 1.496 (3)
Ni—C(5) 2.082 (2) C(11)-C(12) 1.414 (3)
Ni—C(11) 1-981 (2) C(11)-C(18) 1-517(3)
Ni-C(12) 1971 3) C(12)-C(13) 1.513 (4)
Ni—C(16) 1.966 (3) C(13)—C(14) 1.525 (4)
C(1)-C(2) 1-407 3) C(14)-C(15) 1.532 (4)
C(1)-C(5) 1461 (3) C(15-C(15) ©  1.577(4)
C(1)—C(6) 1-496 (4) C(15)—C(16) 1-538 (3)
C(2-C(3) 1434 (4) C(16)—C(17) 1-536 (3)
Cc(2)-C( 1-500 (4) C(17—C(18) 1525 (4)
C(3)-C(4) 1-429 (3)

C(2)-C(1)-C(5) 1077 (2) C(4)-C(5)-C(10)  127-5(2)
C(2)—C(1)—C(6) 128.0 (2) C(12)-C(11)—C(18) 125-2 (2)
C(5)-C(1)~C(6) 124.2 (2) C(11)-C(12)-C(13) 1292 (2)
C(1)-C(2)-C(3) 108-0 (2) C(12)-C(13)-C(14) 119-3 (2)
C()-C(2)~C(7) 127-5 (2) C(13)—C(14)-C(15) 114-2(2)
C(3)~C(2-C(7) 124.5 (2) C(14)—C(15)—C(15) 111-7 ()
C(2)—-C(3)-C(4) 108-4 (2) C(14)—C(15)—C(16) 1115 (2)
C(2)-C(3)—C(8) 126-1 (2) C(15)—C(15)—C(16) 1126 (2)
C(@)—C(3)-C(8) 1254 (2) Ni—C(16)-C(15) 114.6 (2)
C(3)—-C(4)-C(5) 1079 (2) Ni—C(16)—C(17) 1046 (2)
C(3)-C(4)-C(9) 125:2 (2) C(15)-C(16)-=C(17) 116:0 (2)
C(5)-C(4)-C(9) 126-9 (2) C(16)-C(17—C(18) 112.0(2)
C(1)-C(5—C(4) 107-8 (2) C(1)—C(18)-C(17) 110-4 (2)
C()-C(5)-C(10)  124.4(2)

Symmetry code: (i) —x, §—y, +—2z.

given in Table 1* with bond lengths and angles in Table
2. The molecule is shown in Fig. 1. The programs
PLATON and PLUTON (Spek, 1982) were used for
the calculation of the geometrical data and the plot
respectively.

* Lists of structure factors, anisotropic thermal parameters,
H-atom parameters and geometrical data concerning H atoms have
been deposited with the British Library Document Supply Centre as
Supplementary Publication No. SUP 51048 (52 pp.). Copies may
be obtained through The Executive Secretary, International Union
of Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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[(CoH;sNi),C6H,q]

Fig. 1. View of the molecule with numbering scheme.

Related literature. For the preparation of the compound
and a discussion of the results based on room-
temperature X-ray data see Fischer, Boersma, Kojic-
Prodi¢ & Spek (1985).
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Abstract. [UO,(C,H;N),(NO,),], M, = 552-24, mono-
clinic, P2,/a, a=16-456(3), b=7-861(3), c=
5719 (DA, f=95-12(2)°, U=1736-9 (4) Ay Z=2,

* Part 15: Alcock, Flanders, Pennington & Brown (1988).
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D.=2-49gcm=3, T=290K, u(Mo Ka) = 104-9 cm~,
F(000) = 508, A(Mo Ka) =0-71069 A, R =0-075 for
826 observed [I/o(I) > 3-0] reflections. The complex
is centrosymmetric with hexagonal bipyramidal geom-
etry about U. U—O(uranyl) bond length 1.751 (15),
mean U—O(NO,) 2-487 (14), U—N 2.543 (15) A. The
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