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Abstract
C52H34N16, monoclinic, P21/n, a = 9.3698(9) Å, b = 10.4687(9) Å,
c = 22.1994(16) Å, β = 99.317(9)°, V = 2148.8(3) Å3, Z = 2,
Rgt(F ) = 0.0851, wRref(F2) = 0.1540, T = 293(2) K.

CCDC no.: 2445400

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.

1 Source of materials

A solution of 4-(1H-1,2,4-triazol-1-yl)benzaldehyde (4.00 g,
46.2 mmol) in 90 mL propionic acid was charged into a
200 mL three-necked flask equipped with mechanical stir-
ring and heated to reflux. Separately, freshly distilled pyr-
role (3.05 g, 46.2 mmol) dissolved in 20mL propionic acid was
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transferred to a constant-pressure dropping funnel.When the
oil bath temperature stabilized at 130 °C, the pyrrole solution
was added dropwise over 20min, during which the reaction
mixture gradually darkened to a brownish-black color. The
stirring rate was subsequently increased to vigorous agita-
tion, and the reaction was continued for an additional 40min
under these conditions. After cooling to 80 °Cwithmaintained
stirring, 100mL of anhydrous ethanol was carefully intro-
duced. The mixture was stored refrigerated overnight, fol-
lowed by vacuum filtration to afford 0.92 g of a purplish-black
solid. Dissolve the dried crude porphyrin product in chloro-
form, then transfer it to a silica gel-packed chromatography
column. Elute using a mixture of chloroform and petroleum
ether in a 15:1 volume ratio (v/v) as the eluent. Collect the first
colored band to obtain the corresponding pure porphyrin
compound. Crystals were grown by slow vapor diffusion of
n-hexane into a toluene solution of the target porphyrin
product at ambient temperature under sealed conditions.
1H-NMR (CDCl3, ppm): C2.78 (s, 2H), 8.09 C8.16 (d, 8H), 8.35
C8.40 (d, 8H), 8.87–8.98 (d, 16H).

2 Experimental details

A suitable crystal was selected and mounted on the diffrac-
tometer and the data was collected. The structure was solved
with the ShelXT4 structure solution program and refined
with the XL5 refinement package. A aromatic/amide H
refined with riding coordinates: N1(H1).

3 Comment

As a quintessential macrocyclic system, porphyrin-based
materials have evolved over decades into an interdisci-
plinary theoretical framework through systematic
structure-property engineering. Their groundbreaking
applications spanning biomedical fields, electronic ma-
terials engineering, catalytic science, and functional

assembly systems have been propelling the innovation of
molecular design strategies. Precise modulation of their
physicochemical properties and bioactivities is achiev-
able through three-dimensional structural editing: (1)
peripheral substituent functionalization, (2) topological
engineering of meso-substituents, and (3) metal-ligand
coordination at the macrocyclic core. Particularly, meso-
symmetrically substituted porphyrins exhibit unparal-
leled supramolecular assembly capabilities derived from
their square-planar molecular symmetry (D4h point
group) and self-complementary hydrogen bonding – in-
teractions, establishing them as a paradigm in supramo-
lecular material systems.6–8

The molecular asymmetric unit contains one half of a
porphyrin (see the figure). The aromatic pyrrole rings are
interconnected via a meso-methylidyne bridge at their -posi-
tions,with para-substituted phenyl rings bearing 1,2,4-triazole
groups attached to the meso-carbon bridge. The porphyrin
core comprises 24 principal atoms. Where the N(1) and N(2)
atoms collectively form an N4 coordination core. While the
core adopts a nearly planar geometry, it exhibits slight
distortion. The deviation from planarity likely arises from
steric crowding caused by adjacent phenyl rings, hydrogen
atoms on the pyrrole rings, and other spatially proximate
interactions. The average C–N bond length in the molecule
was determined to be 1.33 Å and 0.3 Å, while the C–C bond
lengthsmeasured 1.37 Å and 1.38 Å. These values exhibit close
agreement with reported bond parameters for porphyrin-
based systems,9–12 indicating that the 1,2,4-triazole substitu-
tion induces negligible electronic perturbation to the
porphyrin core. The phenyl and triazole rings are not in the
same plane. The dihedral angle between benzene ring A (C(5),
C(6), C(7), C(8), C(9), C(10)) and the triazole rings is 132.38°,
while 16.74° between benzene ring B (C(19), C(20), C(21), C(22),
C(23), C(24)) and the triazole rings.
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