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Abstract
C17H19F2N3O5S, monoclinic, P21/c (no. 14), a = 14.157(7) Å,
b = 11.133(6) Å, c = 11.400(6) Å, β = 91.965(13)°, V = 1795.6(16) Å3,
Z = 4, Rgt(F ) = 0.0611 wRref(F 2) = 0.1809, T = 205 K.

CCDC no.: 2294646

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 displacement
parameters.

1 Source of materials

To a stirred mixture of 3-(5-((4-(difluoromethoxy)phenyl)
sulfonyl)-3,4,5,6-tetrahydropyrrolo[3,4-c]pyrrol-2(1H)-yl) oxe-
tane-3-carbonitrile (397mg, 1.0mmol) and potassium car-
bonate (83mg, 0.6 mmol) in dimethyl sulfoxide (10mL) was
added hydrogen peroxide (5 mL, 30%) and then the reaction
mixture was stirred at room temperature for 6 h. The prog-
ress of the reaction was monitored by TLC. After completion
of reaction, the reaction was quenched by water (1mL). The
mixture was extracted with ethyl acetate (3 × 15 mL) and the
organic layers combined and dried over anhydrous sodium
sulfateandconcentratedundervacuum.The title compoundwas
separated by silica-gel column chromatography with ethyl
acetate-petroleum ether (10%) gradient solvent system. The
target product was obtained as a white solid. Yield: 83.6%.

2 Experimental details

Hydrogen atomswere positioned in their ideal locations and
refined as riding atoms, with Uiso values set to 1.2 times the
equivalent isotropic displacement parameter (Ueq) of the
parent atoms.

3 Comment

Oxetane, referred to as oxygen-containing cyclobutane
compounds, are cyclic compounds containing a single

Table : Data collection and handling.

Crystal: Colourless plate
Size: . × . × .mm
Wavelength: Mo Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode:
θmax, completeness:

Bruker APEX-II, φ and ω
.°, >%

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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oxygen atom within their molecular structure. Oxetanes are
high-energy non-aromatic heterocycles with oxygen con-
tent, exhibiting notable anti-tumor, antiviral, and antifungal
properties. Furthermore, they display activity as angiogenic
stimulants, respiratory stimulants, and anti-allergic agents
[5]. Oxetanes are currently a subject of great interest as they
represent potential pharmacophores with significant and
promising biological activity. In this article, we present the
precise single-crystal structure of a novel oxetane compound
containing oxygen.

In the crystal structure depicted in the figure of this study,
the (difluoromethoxy)phenyl group and 3,4,5,6-(tetrahy-
dropyrrolo[3,4-c] pyrrol-2(1H)-yl)oxetane-3-carboxamide group
replace two oxygen atoms on the sulfonic acid moiety. The
substitution position is characterized by a bond angle of
107.82(19)° for N1–S01–C4. Notably, the four atoms within the
oxetane group are nearly coplanar, exhibiting a dihedral angle
of only 3.1(4)° for C14–C15–O4–C16. This arrangement aligns
with the structural features observed in previous literature
reports on oxetane derivatives [6–13].

Additionally, the crystal structure reveals the pres-
ence of two hydrogen bonds between the carboxamide
groups in the molecule. The N3–H3A–O5 bond angle
measures 173.3(3)°, while the bond length (H3A–O5) is
determined to be 2.057(4) Å, indicating the prominent role
of hydrogen bonding in maintaining intermolecular sta-
bility. The molecules undergo stacking in the b-axis di-
rection, resulting in the formation of the crystal lattice
structure.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

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

aOccupancy: . (), bOccupancy: . ().
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