
Jie Gao, Shuang Zhang, Yanan Wang, Yucong Guo and Bin Liu*

Crystal structure of (E)-(3-(4-phenoxyphenyl)
acryloyl)ferrocene, C25H20FeO2

https://doi.org/10.1515/ncrs-2025-0005
Received January 4, 2025; accepted January 27, 2025;
published online February 7, 2025

Abstract
C25H20FeO2, monoclinic, P21/c (no. 14), a = 15.9672(10) Å,
b = 5.7830(4) Å, c = 20.9889(15) Å, β = 104.017(3)°, V = 1880.4(2)
Å3, Z = 4, Rgt(F ) = 0.0565 wRref(F 2) = 0.1227, T = 173 K.

CCDC no.: 2403105

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters. 1 Source of materials

The 4-phenoxybenzaldehyde (4.36 g, 22.0 mmol), ace-
tylferrocene (2.28 g, 10.0 mmol) and KOH (0.67 g, 12.0 mmol)
were added to the mortar. After stirring well, the reaction
mixture was ground for 20 min, until the TLC indicated the
reaction was completed, then diluted with water and
filtered. The solid was collected and washed with water, and
dried overnight under vacuum. The crude product was
further purified by flash silica chromatography to afford a
single crystal of high quality. For crystal growth, the crude
product was dissolved in a minimal amount of hot ethanol
and slowly cooled to room temperature.

Table : Data collection and handling.

Crystal: Red block
Size . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

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

Programs: Bruker, SHELX,, Olex
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2 Experimental details

Single-crystal X-ray diffraction data were collected using a
Bruker D8 Venture diffractometer with Mo Kα radiation.1

The structurewas solved using the SHELX-2014 software and
refined through full-matrix least-squares on F2,2,3 with
anisotropic displacement parameters for non-hydrogen
atoms. Hydrogen atoms were positioned in idealized geom-
etries and refined using a riding model. Data analysis and
validation of the structural model were performed in the
OLEX2 software suite.4

3 Comment

Ferrocene derivatives have shown to have applications in
materials science, catalysis, and medicinal chemistry.5,6

The unique sandwich structure of ferrocene imparts
remarkable stability and electronic properties, making it
an excellent framework for functionalization.7–11 (3-(4–
Phenoxyphenyl)acryloyl) ferrocene represents an
intriguing example of such a hybrid molecule, combining
the ferrocene core with conjugated system, which is crucial
for potential applications.

The ferrocene moiety adopts a typical sandwich struc-
ture, with the iron atom (Fe1) positioned symmetrically be-
tween the two cyclopentadienyl (Cp) rings. The Fe–C bond
distances range fromapproximately 2.02 to 2.05 Å, consistent
with standard values for substituted ferrocene derivatives.
The Cp rings exhibit nearly ideal parallel alignment with a
centroid-to-centroid distance of approximately 3.33 Å, con-
firming the stability of the ferrocene framework.12–18 The
acrylate unit is conjugated with the phenyl ring, forming an
extended π-system that adopts an (E)-configuration. The C=C
bond length (C13–C14) is 1.319(5) Å, indicative of a double
bond. The carbonyl group (C=O) exhibits a bond length of
1.230(5) Å, typical for conjugated ketones.

The phenoxyphenyl group connected to the acrylate
chain forms a nearly coplanar geometry with the conjugated
system, minimizing steric hindrance and promoting delo-
calization of π-electrons. The bond angle between the phe-
noxy and phenyl rings is approximately 118.3°.

No significant hydrogen bonding interactions are
observed in the crystal.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å)

x y z Uiso*/Ueq

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