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Tetracarbonyl(norbornadiene)chromium(0) at 178 K
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3300 Braunschweig, Germany
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Abstract.  {(2,3-7,5,6-1)-Bicyclo[2.2.1]hepta-2,5-di-
ene}tetracarbonylchromium(0), [Cr(C,;Hg)(CO),], M,
=256-2, monoclinic, P2,/c, a=95704), b=
9799 (3), ¢=10996(5)A, B=9108(3)°, V=
1031-1(7) A3, Z=4, D,=165Mgm~3, A(Mo Ka)
=0-71069 A, x=11mm~! F000)=520, T=
178 K. The structure was refined to R=0-029 for
2073 unique observed reflections. The coordination
of the Cr atom is pseudo-octahedral, counting each
coordinated double bond as one ligand site. The
Cr—C(olefin) bond lengths are 2-283-2-310 (2) A,
with Cr—(C=C midpoint) 2-181, 2201 A. The Cr—
C(carbonyl) bonds trans to the olefin are shorter
than those cis [1-861, 1-866 cf. 1-889, 1-904 (2) A].
The olefinic H atoms (refined freely) each lie ca 0-2
out of the respective C—C=C—C planes.

Experimental. Crystals were obtained from petro-
leum ether (313-333 K). A yellow tablet 0-6 x 0-6 x
0-16 mm was mounted in inert oil on a glass fibre,
which was transferred to the cold gas stream of the
diffractometer (Siemens R3m/V with LT-2 low-
temperature attachment). o scan. 3611 intensities
were measured to 26, 50° with monochromated
Mo Ka radiation (quadrant —4+ k*/ and some
+h equivalents, index ranges 4 —12—4, kK 0—12, /
— 14—14). The orientation matrix was refined from
setting angles of 50 reflections in the range 26
20-23°. 3 standard reflections monitored every 147
reflections showed no intensity variation. An absorp-
tion correction based on ¢ scans was applied, with
transmissions  0-68-0-95. Averaging equivalent

0108-2701/91/051087-02$03.00

reflections gave 2368 unique reflections (R;,, 0-020),
of which 2073 with F> 40 (F) were used for all
calculations performed with the program system
Siemens SHELXTL Plus (Sheldrick, 1987).

The structure was solved by direct methods and
submitted to full-matrix anisotropic least-squares
refinement on F. Olefinic H atoms were refined
freely, other H atoms using a riding model. The final
R was 0-029, with wR 0-038. The weighting scheme
was w™! = ¢?(F) + 0-0003F2. 161 parameters; S 1-45;
max. 4/c 0-002, max. and min. A4dp + 0-29,
—0-55e A3, respectively. Scattering factors from
International Tables for X-ray Crystallography (1974,
Vol. IV). Final atomic coordinates are given in Table
1, with derived bond lengths and angles in Table 2.*
The molecule of the title compound in shown in
Fig. 1.

Related literature. Structural aspects of tetracar-
bonyl(diene)chromium(0) complexes have been dis-
cussed by Pavkovic & Zaluzec (1989).

We thank the Fonds der Chemischen Industrie for
financial support. The sample was provided by Mr
Thomas Kaukorat.

* Lists of structure factors, anisotropic thermal parameters and
H-atom parameters have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
53701 (15 pp.). Copies may be obtained through The Technical
Editor, International Union of Crystallography, 5 Abbey Square,
Chester CH1 2HU, England.
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Table 1. Atomic coordinates (% 10*) and equivalent Table 2. Bond lengths (A) and angles (°)
isotropic displacement coefficients (A? x 10%) C—c) 1861 @) C—C(2) 1889 @)
U., is defined as one third of the trace of the orthogonalized g:ccgg ;g% 8 g:ccgg ;ggg 8
Uy tensor. Cr—Centl 2:201 Cr—C(10) 2283 (2)
x y 2 Us Cr—C(11) 2290 (2) Cr—Cent2 2181
Cr 20362 () 59071 (2) 72220 (2) 170 (1) géy—o(g e 8 gﬁ;:gg; s 8;
c() 2352 (2) 7771 (2) 7048 (2) 239 (5) C(5)—C)_O(( o 1538 ) c—Co 1363
o(l) 2503 (2) 8925 (1) 6901 (1) 370 (4) oo 1547 &) P 13%.0)
o e @ paosd (? gggé @ 2l ® C(7—C(@®) 1-546 (3) C(8)—C0) 1544 (3)
28 2909 8 5701 8 Se8d 8 238 8 C(8)—C(10) 1536 (3) c1o—Ca1 1375 0)
0(3) 3418 (2) 5817 (1) 4758 (1) 368 (4)
C(1)y—Cr—C(Q2) 849 (1) C(1)—Cr—C(3) 838 (1)
g((j)) _;é‘l‘ 8) 233(2) g; g;gg g; g(l)g 8; CoO—Cr—c() 166'5 (1) C(1)—Cr—C(4) 950 (1)
) 201 () 5040 (2) 7756 (2) 242 (5) C—Cr—Ch 85 CO—Cr—C@ 882(1)
C(6) 3890 (2) 3548 (2) 7417 (2) 245 (5) C(1)—Cr—C(5) 1039 (1) C2)y—Cr—C(5) 117 (1)
CE—Cr—C(5) 782 (1) C(4y—Cr—C(5) 1553 (1)
c() 3814 2) 2909 (2) 8700 (2) 294 (5) CO—Cr—Co) 1033 (1) CQ—Cr—C(9) 773 (1)
gg; g‘;‘i 8; gggg 8 g;g‘; 8 = gg C(3)—Cr—CO) 112:6 (1) C(4)—Cr—C(9) 1535 (1)
c(10)  1630(Q) 3854 (2) 8130 (2) 233 (5) CE—Cr—CO) s OG0 199(D)
i) 2327 (2) 3594 (2) 073 () 234 (5) C(—Cr—C(10) 77:6 (1) CE—-Cr—C(10)  1147(Q)
C(4—Cr—C(10) 936 (1) C(5)—Cr—C(10) 740 (1)
C(9)—Cr—C(10) 633 (1) c)—Cr—C11) 1606 (1)
cR—Cr—C(11) 11261 CE—Cr—C(11) 79-7 (1)
C(dy—Cr—C(11) 94+6 (1) C(5)—Cr—C(11) 629 (1)
CO—Cr—C(11) 74:2 (1) C10—Cr—C(11)  350(1)
Cr—C(1)—0(1) 1770 (1) Cr—C(2—0(2) 1769 (2)
Cr—C(3—0(3) 1752 2) Cr—C(4—0(4) 1775 (1)
Cr—C(5)—C(6) 966 (1) Cr—C(5)—C09) 72:3 (1)

C(6)—C(5)—C(9) 1068 (1) C(5—C(6)—C(7) 100-1 (1)
C(5—CE—C(11)  102:6 (1) CT—C)—C(11)  100:0 (1)
C(6)—C(7—C(8) 933 (1) C(N—C(8)—C(9) 100-1 (1)
C(7—CE—C(10) 999 (1) CO—CE)—C(10)  102:6 (1)
Cr—C9)—C(5) 731 (1) Cr—C(9)—C(8) 96-4 (1)
C(5)—C(9)—C(8) 106:4 (2) Cr—C(10—C(@8) 97-3 (1)
Cr—C(10y—C(11) 72:8 (1) C@—C(10—C(11) 1066 (1)
Cr—C(11)—C(6) 97:5 (1) Cr—C(11)—C(10) 722 (1)
C(6)—CI1)—C(10) 1064 (1)
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Fig. 1. The molecule of the title compound in the crystal, showing Nicolet R3m/V crystallographic system. Nicolet Instrument
the atom-numbering scheme. Radii are arbitrary. Corporation, Madison, Wisconsin, USA.
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Structure of Poly[nickel(IT)-u-(cyano-C:N)-{(ethylenediamine-/V,N)zinc}-
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Abstract. [NiZn(C¢HgNg), M, =288-26, ortho- =196Mgm~>  A(Mo Ka)=0-71069A, pu=
thombic, Pbcn, a=8878(3), b=9911(3), c= 437mm™', F000)= 576, T=295K, R=0-045 for
11-106 (5) A, ¥ =977-3 (6) A®, Z=4, D,,= 197, D, 812 reflections [F, = 4o (F,)]. The structure is built
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