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Abstract
C14H16FeO, orthorhombic, P212121 (no. 19), a = 5.6954(3) Å,
b = 10.0307(6) Å, c = 20.4422(14) Å,V = 1167.84(12) Å3, Z = 4,
Rgt(F ) = 0.0267, wRref(F

2) = 0.0559, T = 200 K.

CCDC no.: 2041288

The molecular structure is shown in the Figure. Table 1
contains crystallographic data and Table 2 contains the list
of the atoms including atomic coordinates and displace-
ment parameters.

Source of material

The compound was obtained commercially (Strem
Chemicals).

Experimental details

H atoms were placed in calculated positions (C–H 0.95 Å
for aromatic carbon atoms, C–H 0.99 Å for methylene
groups) and were included in the refinement in the riding
model approximation, with U(H) set to 1.2Ueq(C). The H
atoms of the methyl groups were allowed to rotate with a
fixed angle around the C–C bond to best fit the experi-
mental electron density (HFIX 137 in the SHELX program
suite [3]), with U(H) set to 1.5Ueq(C).

Comment

Ferrocenes have been a busy playing ground for theoretical
and synthetic chemists alike since the 1940s and 1950s
which may be due to the intriguing bonding situation that
opened up the field for organometallic chemistry as an
exciting new field of study [7, 8]. Especially its behaviour
typical for aromatic compounds [9] as well as its successful
structure elucidation [10] gave rise to the synthesis and
characterization of novel metallocene compounds [11, 12].
The archaetype – ferrocene itself – and its derivatives have
been the subject of structure-relationship studies for
several decades, and ample information is apparent in the
literature (e.g. the asymmetric formyl [13] and acetyl [14]
derivatives).

The structure shows the presence of the expected fer-
rocenyl “sandwich” with one of the two cyclopentadienyl
moieties featuring a butyryl side chain. The iron atom is
displaced by 1.6452(13) Å and 1.6484(14) Å from the
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Table : Data collection and handling.

Crystal: Yellow rods
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, > %
N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker [, ], SHELX [], WinGX/
ORTEP [], Mercury [], PLATON
[]
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respective center of gravity of the two cyclopentadiene
rings with the shorter distance established towards the
functionalized carbocycle. The stacking of the “sandwich”
is close to linearity with the pertaining Cg–Fe–Cg angle
measured at 178.94(7). The rings adopt an almost ecliptic
conformation as becomes apparent by the planes defined
by the iron atom, the ipso carbon atom as well as the
carbonyl-type carbon atom on the one hand and the iron
atom as well as the atoms of the CH group below the side
chain intersecting at an angle of only 1.472(13). The butyryl
side chain is vastly co-planar with its carrier carbocycle
with the least-squares plane defined by the pertaining ten
non-hydrogen atoms showing the terminal carbon atom
deviating most with a value of only 0.059(3) Å. The C==O
bond length was found at 1.218(3) Å which is in good
agreement with other keto compounds whose metrical

parameters have been deposited with the Cambridge
Structural Database [15].

In the crystal, no strong interatomic interactions
whose range falls below the sum of van-der-Waals radii of
the atoms participating in them are observed. The only
notable interaction in this regard is a potential C–H···π
contact supported by a hydrogen atom of the functional-
ized cyclopentadiene moiety as donor and the aromatic
system of the non-functionalized carbocycle in the neigh-
bouring molecule as acceptor. While the two aromatic
systems within a molecule of the title compound are found
at a distance of only 3.2933(18) Å, π-Stacking between two
separate molecules is not a prominent feature with the
shortest pertaining distance between two centers of gravity
measured at 4.6663(18) Å only.

Author contribution: All the authors have accepted
responsibility for the entire content of this submitted
manuscript and approved submission.
Research funding: National Research Foundation.
Conflict of interest statement: The authors declare no
conflicts of interest regarding this article.

References

1. Bruker. APEX2; Bruker AXS Inc.: Madison, Wisconsin, USA, 2012.
2. Bruker. SADABS; Bruker AXS Inc.: Madison, Wisconsin, USA, 2008.
3. Sheldrick G. M. A short history of SHELX. Acta Crystallogr. 2008,

A64, 112–122.
4. Farrugia L. J. WinGX and ORTEP for Windows: an update. J. Appl.

Crystallogr. 2012, 45, 849–854.
5. Macrae C. F., Bruno I. J., Chisholm J. A., Edgington P. R., McCabe

P., Pidcock E., Rodriguez-Monge L., Taylor R., van de Streek J.,
Wood P. A. Mercury CSD 2.0 – new features for the visualization
and investigation of crystal structures. J. Appl. Crystallogr. 2008,
41, 466–470.

6. Spek A. L. Structure validation in chemical crystallography. Acta
Crystallogr. 2009, D65, 148–155.

7. Werner H. At least 60 years of ferrocene: the discovery and
rediscovery of the sandwich complexes. Angew. Chem. Int. Ed.
2012, 51, 6052–6058.

8. Pauson P. L. Ferrocene – how it all began. J. Organomet. Chem.
2001, 637–639, 3–6.

9. Wilkinson G., Rosenblum M., Whiting M. C., Woodward R. B. The
structure of iron bis-cyclopentadienyl. J. Am. Chem. Soc. 1952, 74,
2125–2126.

10. Eiland P. F., Pepinsky R. X-ray examination of iron
biscyclopentadienyl. J. Am. Chem. Soc. 1952, 74, 4971.

11. Fischer E. O., PfabW. Zur Kristallstruktur der Di-Cyclopentadienyl-
Verbindungen des zweiwertigen Eisens, Kobalts und Nickels.
Z. Anorg. Allg. Chem. 1953, 274, 316–322.

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Fe . () . () . () . ()
O . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
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