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Abstract
C20H18F2N2O3, monoclinic, P21/n (no. 14), a = 7.5573(10) Å,
b = 14.519(2) Å, c = 16.245(2) Å, β = 98.187(3)°, V = 1764.4(4) Å3,
Z = 4, Rgt(F ) = 0.0420 wRref(F 2) = 0.1142, T = 205 K.

CCDC no.: 2292588

Themolecular structure is shown in thefigure. Table 1 contains
crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

A mixture of ethyl 2-((4-(2,4-dioxopentan-3-yl)-2,6-difluoro-
phenyl)amino) benzoate (1.88 g, 5mmol), triethylamine

(1.01 g, 10mmol) and hydroxylamine hydrochloride (0.41 g,
6mmol) was dissolved in ethanol (10mL). The mixture was
refluxed for 6 h, until the TLC indicated the reaction
was completed. The mixture was concentrated. The title
compound was separated by silica-gel column chromatog-
raphy with ethyl acetate-petroleum ether (30%) gradient
solvent system. The target product was obtained as a white
solid. Yield: 58.5 %.

2 Experimental details

The crystal structurewas solved using the SHELXT program [2]
and refined in SHELXL [3]. The OLEX2 software package [4] was
utilized to visually display the crystal structure.

Table : Data collection and handling.

Crystal: Colourless needle
Size: . × . × .mm
Wavelength: MoKα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: BRUKER APEX-II, 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 [], SHELX [, ], OLEX []
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

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

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

. −. . .*
HCa . . . .*
CBb −. () . () . () . ()
HDb −. −. . .*
HEb −. . . .*
HFb −. . . .*
F . () . () . () . ()
F . () . () . () . ()
NAc . () . () . () . ()
NBd

. () . () . () . ()
N . () . () . () . ()
H . () . () . () .*
OAc . () . () . () . ()
OBd

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

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

aOccupancy: . (), bOccupancy: . (), cOccupancy: . (),
dOccupancy: . ().

3 Comment

Diphenylamine and its derivatives are frequently employed as
stabilizers in nitrocellulose-based explosives and propellants,
in perfumery, as well as antioxidants in the rubber and
elastomer industry. It serves as a foundation for multiple de-
rivatives, employed in the production of dyes, pharmaceuticals,
photography chemicals, and other specialized applications,
making it a widely produced compound in global chemical
industries [5]. In previous studies, the presence of intra-
molecular hydrogen bonding in the crystals of diphenylamine
derivatives has been observed [6, 7]. This article presents
a newly discovered diphenylamine derivative and provides a
detailed analysis of its crystal structure.

The reported compound exhibits a molecular struc-
ture whereby all bond lengths, bond angles, and dihedral
angles between atoms fall within the range observed in
previously reported similar molecular structures [8–11].
The two substituated phenyl rings exhibit a dihedral angle
of 63.8°. Intramolecular hydrogen bonding is observed
within the molecule, specifically involving N2–H2⋯O2,
with a bond angle of 130.88(12)° and a bond length of
2.0211(16) Å. Furthermore, weak C–H⋯[pi] interactions
are formed between the phenyl rings and the methyl and
ethyl groups.
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