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Abstract

C,0H;gFe0, monoclinic, Cc (no. 9), a =25.941(4) A, b= 5.8017(7) A,
c = 2035003) A, B = 90.188(4), V = 30627(7) A% Z = 8,
Ry(F) = 0.0621, WRye((F®) = 0.1446, T = 170 K.
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Table 1: Data collection and handling.

Crystal: Red block

Size: 0.12 x 0.06 x 0.05 mm
Wavelength: Mo Ka radiation (0.71073 A)
U 0.98mm™'

Diffractometer, scan mode: Bruker APEX-IL, ¢ and w scans
Omax, cOMpleteness: 26.4°, 100 %

N(hkl)measured> N(hk)uniques Rin: 3468, 3142, 0.062

Criterion for Iops, N(hkl)gy: Iops > 2 0(Igps), 2621
N(param)refined: 340

Programs: Bruker,' SHELX,>* Olex2*

The molecular structure is shown in the figure. Table 1
contains the crystallographic data and the list of the atoms
including atomic coordinates and displacement parameters
can be found in the cif-file attached to this article.
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1 Source of materials

The 4-methylbenzaldehyde (2.64 g, 22.0 mmol), acetylferrocene
(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.

2 Experimental details

The crystal structure was determined by Direct Methods
using SHELXT? and subsequently refined anisotropically for
all non-hydrogen atoms by full-matrix least-squares in
SHELXL,? utilizing the Olex2 platform.*

3 Comment

Crystallographic analysis of ferrocene derivatives is essen-
tial for elucidating supramolecular organization, which
governs bulk properties like charge transport and thermal
stability.”” This study presents the structure of (E)-(3-
(p-tolyDacryloyl)ferrocene (Figure), confirming its regiose-
lectivity and stereochemical integrity while revealing
intermolecular interactions critical for material design.®’

There are two crystallographically independent mole-
cules in the asymmetric unit. Each molecule features a
central ferrocene core with an iron atom symmetrically
coordinated between two cyclopentadienyl (Cp) rings. The
unsubstituted left Cp ring (C1-C5) maintains planar aroma-
ticity,**® while the right Cp ring (C6-C10) is functionalized
via an acryloyl group extending into a propenoyl chain. This
chain terminates at the C13 position with a p-tolyl substituent
(C14-C20), introducing steric asymmetry.

The acryloyl bridge adopts an E-configuration at the
C12=C13 double bond, evidenced by the antiperiplanar
arrangement of the carbonyl oxygen (01) and the p-tolyl
group. The rigid E-geometry enforces coplanarity across the
conjugated system, dihedral angle Cp—C12—-C13—C14 about 180°,
facilitating electronic communication between the electron-
donating p-tolyl group and the electron-rich ferrocene core.

This duality-planar conjugation combined with steric
differentiation-suggests utility in tunable optoelectronic
materials where controlled solid-state organization and
electronic delocalization are paramount.
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