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Di-u -carbonyl-dicarbonylbis[(2-hydroxyethyl)-n>-cyclopentadienyl]diiron(Fe—Fe)

By STEPHEN C. TENHAEFF, DAVID R. TYLER AND TIMOTHY J. R. WEAKLEY*
Department of Chemistry, University of Oregon, Eugene, OR 97403, USA

(Received 14 June 1991; accepted 8 July 1991)

Abstract, C,sH,3Fe, O, M, =442.03, trigonal, R3, a
=16.577(3), c = 16957 3) A, V'=4035(3) A3, Z =
9, D, =1.637 Mgm™3, A(Mo Ka) = 0.71069 A, p =
1.65mm™"', F(000)=2034, T=295K, Rr=0.039
for 1173 independent reflections [/ = 3o(/)] and 118
parameters. The compound is the trans isomer. The
molecules lie on crystallographic inversion centers.
Bond lengths include: Fe—Fe 2.534 (1), Fe—CO
1.759 (5), Fe—CO(w) 1.897, 1.933 (5) A. Hydrogen
bonds between OH groups [all OO 2.656 (4) A]
link the molecules into nets parallel to the ab plane.

Experimental. Preparation; Tenhaeff & Tyler (1991);
red-black prism from CH,Cl,—hexane, 0.10 X% 0.12 X
0.42 mm, mounted on a fiber; Rigaku AFC6R dif-
fractometer, graphite monochromator; orientation
matrix and cell dimensions from 20 centered reflec-
tions in range 22 < 26 < 26°; Laue symmetry 3; w20
scans, 8° min~ ' in w, width (1.15 + 0.30tan8)°; 20,
=50% h —16 to 16, £ 0 to 19, / 0 to 20; three
standard reflections every 300, no change; 1584
independent reflections, 1173 with /= 30(I), Ry, =
0.051 (on F?); no systematic absences other than for
R lattice; relative transmission factors 0.94-1.00 (¢
scans), absorption correction not applied.

Fe position from MITHRIL E map (Gilmore,
1984), O and C atoms from DIRDIF (Beurskens et
al., 1984); Fe, O, C atoms anisotropic; hydroxyl-H
atom included at position from difference map with-
out refinement, other H atoms at calculated riding
positions, B(H)=1.2B.,(C); full-matrix refinement
on F, 118 parameters, %W(lFol — |F.)? minimized, w
= 1/0*(F), o(F) from counting statistics + pF?, p =
0.03; RF=0.039, wRr=0.047, § = 1.57, max. 4/0 =
0.02 in last cycle, max., min. 4p + 0.56 (near origin),
—0.37 ¢ A=3. All calculations from TEXSAN (Mole-
cular Structure Corporation, 1989), with atomic

* To whom correspondence should be addressed.
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Table 1. Atomic coordinates and e%ivalent isotropic

thermal parameters (A?)
B, = (87/3)2.2,Usa*a*a.a,
X y z ch

Fe(1) 0-47818 (4) 0-43548 (4) 0-54996 (4) 2:67 (3)
o) 06433 (2) 0-6122 (2) 0-5870 (2) 43 (1)
0(2) 0-3543 (3) 0-4810 (3) 0-6342 (2) 5-8(2)
106) 01716 (3) 0-1409 (3) 0-5115 (3) 65 (2)
(60))] 0-5790 (3) 0-5631 (3) 0-5466 (3) 3-2(2)
CQ2) 0-4039 (3) 0-4633 (3) 0-6025 (3) 3-7(2)
C(3) 0-5140 (3) 0-3387 (3) 0-5024 (3) 3-5(2)
C(4) 0-5836 (3) 0-3990 (3) 0-5562 (3) 40 (2)
a5 0-5441 (4) 03889 (3) 06303 (3) 42(2)
C(6) 0-4491 (3) 0-3221 (3) 0-6231 (3) 3-8(2)
C() 0-4297 (3) 0-2890 (3) 0-5442 (3) 34 (2)
C(8) 0-3395 (3) 0-2141 (3) 0-5107 (3) 42(2)
co) 0-2547 (4) 02035 (4) 0-5515 (4) 51(2)

scattering factors from International Tables for X-ray
Crystallography (1974, Vol. IV). Atomic coordinates
and equivalent isotropic thermal parameters are
given in Table 1, and bond lengths and selected bond
angles in Table 2. The molecular structure is shown
in Fig. 1 and the hydrogen-bond network in Fig. 2.}

Related literature. The title compound is an inter-
mediate in the synthesis of polymers with Fe—Fe
bonds in the backbone (Tenhaeff & Tyler, 1991). The
Fe—Co—Fe bridge is slightly asymmetric compared
with that in the parent trans-Fe,(CO),(CsHs), (Bryan
& Greene, 1970), but other dimensions are not sig-
nificantly affected. Intermolecular hydrogen bonds
are also present in Mo,(CO)s(CsH,CH,CH,OH),
(Tenhaeff, Tyler & Weakley, 1991).

t Lists of structure factors, full bond angles, anisotropic ther-
mal parameters, H-atom coordinates, intermolecular distances,
torsion angles, and mean plane information have been deposited
with the British Library Document Supply Centre as Supplemen-
tary Publication No. SUP 54449 (21 pp.). Copies may be obtained
through The Technical Editor, International Union of Crystallog-
raphy, 5 Abbey Square, Chester CH1 2HU, England.
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Table 2. Bond lengths (A) and selected bond angles (°)

Cp denotes the cyclopentadienyl ring centroid.

Fe(1)—Fe(1’) 2:534 (1) 0Q2)—C(2) 1-137 (5)
Fe(1)—C(1) 1933 (5) 0(3)—C(9) 1-416 (6)
Fe(1)—C(1") 1-897 (5) C3)—C(4) 1-418 (7)
Fe(1)—C(2) 1759 (5) C3)—C(7) 1-407 (6)
Fe(1)—C(3) 2:128 (4) C(4)—C(5) 1-388 (7)
Fe(1)—C(4) 2119 (4) C(5)—C(6) 1-406 (7)
Fe(1)—C(5) 2119 (5) C(6)—C(7) 1-420 (7)
Fe(1)—C(6) 2097 (5) C(—C(@8) 1-499 (6)
Fe(1)—C(7) 2144 (4) C(8)—C(9) 1-497 (7)
o()—C(1) 11183 (5) Fe(1)--Cp 1-771 (4)
0(3)--0(3" 2:656 (4)

Fe(l)—Fe(1%—C(1) 480 (1) C@)—C3)—C(7) 108-0 (4)
Fe(1)—Fe(1)—C(1) 492 (1) C3)—C@4)—C(5) 109-2 (4)
C(1)—Fe(1)—C(1) 972 (2) C(4)—C(5)—C(6) 107-0 (4)
C(1)—Fe(1)—C(2) 936 (2) C(5)—C(6)—C(7) 109-5 (4)
C(1)—Fe(1)—C(2) 90-8 (2) C(3)—C(—C(6) 106-4 (4)
Fe(1)—C(1)—Fe(l') 828 (2) C(3)—C(7)—C(8) 1255 (5)
Fe(1)—C(1)—O(l) 1364 (4) C(6)—C(7)—C(8) 128-1 (4)
Fe(1—C(1)—O(1) 1408 (4) C(7)—C(8)—C(9) 1143 (4)
Fe(1)—C(2)—0(2) 1777 (5) 0(3)—C(9)—C(8) 1122 (5)

Symmetry code: (i) 1 = x, 1 =y, 1 =z (i) y,y—x, | —z.

Fig. 1. The molecular structure of Fe,(CO).(CsH.CH,CH,0H),
showing thermal ellipsoids and numbering of atoms.
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Fig. 2. Part of one hydrogen-bonded net viewed along c.

We thank Amoco Chemical Co. for support of this
work.
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Abstract. [Cu(CgH¢N,),(H,0)](ClO,),:2H,0, M, =
632.86, monoclinic, C2/c, =18.232(3), b=
7.613(1), c=16842(4 A, B=9627(2)°, V=

0108-2701/92/010163-03503.00

2323.6(8) A3, Zz=4, D,=182gcm™?, Zrfiltered
Mo Ka, A=0.71073 A, u =12.54cm™", F000)=
1284, T=294 (1) K, R=0.037 for 1211 observed
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