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Abstract
C12H13FN4, triclinic, P1 (no. 2), a = 7.5580(3) Å, b = 8.4834(8) Å,
c = 10.4451(7) Å, α = 71.478(7)°, β = 69.583(6)°, γ = 68.641(7)°,
V = 570.42(8) Å3, Z = 2, Rgt(F ) = 0.0565, wRref (F 2) = 0.1668,
T = 296 K.

CCDC no.: 2452805.

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

The 1,3,5-trifluoro-2,4,6-triiodobenzene (1.02 g, 2mmol) and
copper(I) cyanide (1.08 g, 6mmol)wereplaced in a 50mLround
bottomed flask with 20mL of dry N,N-dimethylformamide

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × .mm
Wavelength: CuKα radiation (. Å)
μ: .mm−

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

Programs: Rigaku, Olex, SHELX 

*Corresponding author: Gang Xiong, Key Laboratory of Inorganic
Molecule-Based Chemistry of Liaoning Province, Shenyang University of
Chemical Technology, Shenyang, 110142, China, E-mail: xg@syuct.edu.cn.
https://orcid.org/0000-0002-2940-2949
Shanlin Xu and Tianyuan Zhang, Key Laboratory of Inorganic Molecule-
Based Chemistry of Liaoning Province, Shenyang University of Chemical
Technology, Shenyang, 110142, China

Z. Kristallogr. - N. Cryst. Struct. 2025; 240(5): 775–776

Open Access. © 2025 the author(s), published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International License.

https://doi.org/10.1515/ncrs-2025-0246
mailto:xg@syuct.edu.cn
https://orcid.org/0000-0002-2940-2949


(DMF). Themixturewas refluxed for 24 hunderN2atmosphere.
When the reaction was finished, 10mL of concentrated
ammonia water and 20mL of dichloromethane were sequen-
tially added to the reaction. After separation, the aqueous phase
was extracted three times with dichloromethane, and the
organic phases were combined. The organic phases were then
washed three times with water, and finally dried with anhy-
drous sodium sulfate. Most of the dichloromethane was
removed using a rotary evaporator, and after cooling and
standing overnight, colorless block crystals were obtained. Af-
ter filtration, about 186mg were obtained with a yield of
approximately 40%.

2 Experimental details

The data were collected and processed using CrysAlisPRO.1

The structures were solved using Olex2 software2 and
refined with the SHELXL.3 The hydrogen atom positions
were fixed geometrically at the calculated distances and
allowed to ride on the parent atoms. The Uiso of the H-atoms
were set to 1.2 and 1.5 times Ueq of the parent atoms with C–
H = 0.96 Å (aliphatic) and C–H = 0.93 Å (aromatic).

3 Comment

The potential of organic cyanates in synthetic chemistry is
extensive, with a wide range of applications in the produc-
tion of carboxylic acid compounds,3 amides,4 aldehyde
compounds,5 ketone compounds,6 and some heterocyclic
compounds7 under specific conditions. Furthermore, cya-
noaromatic compounds, such as polycyanobenzenes, have
been in the focus of extensive research due to their signifi-
cant photophysical and electron transfer properties.8 These
compounds are frequently employed as photocatalysts in
various applications.9,10

In the asymmetric unit, there is one complete 4,6-
bis(dimethylamino)-2-fluoroisophthalonitrile molecule. In this
molcule the dimethylamine group is the decomposition prod-
uct of DMF molecules under heat condition, which subse-
quently undergoes nucleophilic substitution to obtain the
product. Cyan group is generated through the Rosenmund von
Braun reaction between iodobenzene and cuprous cyanide.11

The departure reaction of iodine atoms on the benzene ring
occurred under copper catalysis during the reaction process.12

After undergoing the above chemical reactions, the target
product was finally obtained. The C–C bond distances on the
aromatic ring range from 1.382(2) to 1.436(2) Å. C(sp2)–N bond

distances are 1.359(2) and 1.361(2) Å. And C(sp3)–N bond dis-
tances range from 1.444(3) to 1.460(3) Å. C–N bond distances of
cyano group are 1.153(2) and 1.148(2) Å. C(sp2)–F bond distance is
1.3526(19) Å. All bonddistances arewithin thenormal range.13,14
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