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Abstract
C14H15F2NO2, monoclinic, P21/c (no. 14), a = 11.5474(10) Å,
b = 11.0737(7) Å, c = 11.4311(10) Å, β = 114.979(11)°,
V = 1325.0(2) Å3, Z = 4, Rgt (F ) = 0.0738, wRref (F

2) = 0.2034,
T = 293(2) K.

CCDC no.: 2054639

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

According to the literature method [4], the title compound
was obtained in 72% yield. The title compound was
recrystallized from anhydrous tetrahydrofuran at room
temperature to obtain the colorless block crystals.

Experimental details

All H atoms were located by geometrical calculations and
refined as riding atoms, and their positions and thermal
parameters were fixed during the structure refinement.
Someatomsare disorderedover twopositions. The twoparts
overlapped each other with site occupation factors of 0.788
and 0.212. The disorder is omitted in the figure for clarity.

Comment

Isoquinoline-1,3-dione and its derivatives have been widely
investigated due to their excellent pharmaceutical and bio-
logical activities, such as anti-tumor and HIV-1 integrase
inhibitors [5–10]. Especially, the isoquinoline-1,3-diones
containing a difluoromethyl moiety (CF2H) often show spe-
cial biological properties [4, 11, 12]. However, the synthesis
and crystal structure of difluoromethylated isoquinoline-
1,3-diones remains limited. In order to investigate the
structural and biological properties of difluoromethylated
isoquinoline-1,3-diones, the structure of the title compound
was analyzed in detail.

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm-

Diffractometer, scan mode: D-APEX, 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 [], Olex [], SHELX []

*Corresponding author: Huixing Li, Henan Key Laboratory of
Industrial Microbial Resources and Fermentation Technology,
Nanyang Institute of Technology, 473004, Nanyang, Henan, People’s
Republic of China; andSchool of Biological and Chemical Engineering,
Nanyang Institute of Technology, 473004, Nanyang, Henan, People’s
Republic of China, E-mail: lucky2002566@163.com. https://orcid.
org/0000-0002-1340-6179
XinlongHanandBin Cao,HenanKey Laboratory of IndustrialMicrobial
Resources and Fermentation Technology, Nanyang Institute of
Technology, 473004, Nanyang, Henan, People’s Republic of China;
and School of Biological and Chemical Engineering, Nanyang Institute
of Technology, 473004, Nanyang, Henan, People’s Republic of China

Z. Kristallogr. NCS 2021; 236(3): 499–501

Open Access. © 2021 Huixing Li et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International
License.

https://doi.org/10.1515/ncrs-2020-0635
mailto:lucky2002566@163.com
https://orcid.org/0000-0002-1340-6179
https://orcid.org/0000-0002-1340-6179


In the asymmetric unit of the crystal structure, the C=O
bond lengths of 1.218(5) and 1.213(3) Å show typical double-
bond character. The central six-membered ring [C1/N1/C2/
C3/C4/C5] is slightly deviated from planarity, the mean
deviation from the plane of 0.0225 Å (see the Figure). The
deviation of N1 is the highest, 0.0344 Å. In the crystal
structure, the molecules are linked into three-dimensional
frameworks by weak C—H⋯F and C—H⋯O hydrogen
bonds. All geometric parameters may be slightly affected
by the diorder in this structure.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

Ca
. () . () . () . ()

CAb
. () . () . () . ()

C . () . () . () . ()
C . () . () . () . ()
Ca

. () . () . () . ()
CAb

. () . () . () . ()
Ca

. () . () . () . ()
CAb

. () . () . () . ()
Ca

. () . () . () . ()
HAa

. . . .*
HBa

. . . .*
HCa

. . . .*
CAb

. () . () . () . ()
HAAb

. . . .*
HABb

. . . .*
HACb

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

. . . .*
HBb

. . . .*
Ca

. () . () . () . ()
CAb

. () . () . () . ()
Ca

. () . () . () . ()
Ha

. . . .*
CAb

. () . () . () . ()
HAb

. . . .*
Ca

. () . () . () . ()
HAa

. . . .*
HBa

. . . .*
HCa

. . . .*
CAb

. () . () . () . ()
HDb

. . . .*
HEb . . . .*
HFb . . . .*
Ca

. () . () . () . ()
HAa

. . . .*
HBa

. . . .*
CAb

. () . () . () . ()
HCb

. . . .*
HDb

. . . .*
Ca

. () . () . () . ()
Ha

. . . .*
CAb

. () . () . () . ()
HAb

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

. () . () . () . ()
FAb

. () . () . () . ()
Fa

. () . () . () . ()
FAb

. () . () . () . ()
N . () . () . () . ()
Oa

. () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

OAb
. () . () . () . ()

O . () . () . () . ()

aOccupancy: . (), bOccupancy: . ().
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