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Abstract
C18H16F2N2O2, monoclinic, P21/c (no. 14), a= 11.619(3) Å, b=
9.481(2) Å, c= 14.555(3) Å, β= 98.799(4)°, V = 1584.6(6) Å3,
Z = 4, Rgt(F)=0.0404, wRref(F2)=0.1139, T= 293(2) K.

CCDC no.: 1453891

The asymmetric unit of the title crystal structure is shown in
the �gure. Tables 1 and 2 contain details of the measurement
method and a list of the atoms including atomic coordinates
and displacement parameters.
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Table 1: Data collection and handling.

Crystal: Colourless prism
Size 0.60�0.50�0.40 mm

Wavelength: Mo Kα radiation (0.71073 Å)
µ: 1.1 cm�1

Di�ractometer, scan mode: Bruker P4, ω
2θmax, completeness: 55°, >99%,
N(hkl)measured, N(hkl)unique, Rint: 11299, 2734, 0.014
Criterion for Iobs, N(hkl)gt: Iobs > 2 σ(Iobs), 2525
N(param)re�ned: 217
Programs: SHELX [7], Bruker programs [8]

Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å2).

Atom x y z Uiso*/Ueq

C1 0.07097(12) 0.26250(14) 0.89375(10) 0.0338(3)
C2 0.12584(12) 0.30672(14) 0.82477(10) 0.0326(3)
C3 0.25652(12) 0.29796(14) 0.83116(10) 0.0332(3)
H3A 0.2743 0.2664 0.7708 0.040*
C4 0.29942(12) 0.18552(15) 0.90287(10) 0.0345(3)
C5 0.24004(12) 0.15389(15) 0.97376(11) 0.0350(3)
C6 0.40843(12) 0.12048(16) 0.90049(10) 0.0383(4)
C7 0.05618(13) 0.36614(16) 0.74153(11) 0.0380(3)
C8 �0.07389(13) 0.3501(2) 0.73189(12) 0.0481(4)
H8A �0.0952 0.2581 0.7056 0.058*
H8B �0.1100 0.4205 0.6884 0.058*
C9 �0.12304(12) 0.36518(17) 0.82315(11) 0.0403(4)
C10 �0.05699(12) 0.26439(16) 0.89490(11) 0.0398(4)
H10A �0.0711 0.2918 0.9564 0.048*
H10B �0.0874 0.1698 0.8830 0.048*
C11 �0.25227(14) 0.3250(2) 0.80660(15) 0.0600(5)
H11A �0.2836 0.3344 0.8636 0.090*
H11B �0.2605 0.2292 0.7853 0.090*
H11C �0.2936 0.3864 0.7605 0.090*
C12 �0.10949(16) 0.51693(19) 0.85768(14) 0.0552(5)
H12A �0.1402 0.5255 0.9150 0.083*
H12B �0.1513 0.5788 0.8121 0.083*
H12C �0.0285 0.5420 0.8676 0.083*
C13 0.31868(12) 0.43831(15) 0.85461(10) 0.0346(3)
C14 0.42725(13) 0.46141(17) 0.82902(12) 0.0469(4)
H14A 0.4613 0.3938 0.7954 0.056*
C15 0.48367(14) 0.58608(19) 0.85423(13) 0.0518(4)
C16 0.43780(15) 0.69134(18) 0.90220(13) 0.0511(4)
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Table 2 (continued)

Atom x y z Uiso*/Ueq

H16A 0.4777 0.7749 0.9184 0.061*
C17 0.32970(15) 0.66567(18) 0.92461(12) 0.0477(4)
C18 0.26973(13) 0.54230(17) 0.90315(11) 0.0425(4)
H18A 0.1970 0.5287 0.9210 0.051*
N1 0.27219(11) 0.07502(15) 1.04846(9) 0.0466(4)
H1A 0.3396 0.0354 1.0569 0.056*
H1B 0.2257 0.0634 1.0885 0.056*
N2 0.49584(12) 0.06725(17) 0.89667(11) 0.0553(4)
O1 0.12918(8) 0.20508(11) 0.97425(7) 0.0398(3)
O2 0.10285(10) 0.42306(14) 0.68146(8) 0.0528(3)
F1 0.59006(10) 0.60887(14) 0.82958(11) 0.0866(4)
F2 0.27743(11) 0.76884(12) 0.96812(10) 0.0779(4)

Source of material
The title compound was synthesized according to a re-
ported procedure [6]. A mixture of 3,5-cyclohexanedione
(10 mmol), 3,5-di�uorobenzaldehyde (10 mmol), malonon-
itrile (10 mmol) and 4-(dimethylamino)pyridine (DMAP)
(1 mmol) in ethanol (100 mL) was re�uxed for 2–3 h and then
cooled to room temperature. After �ltering the precipitate, it
was sequentially washed with ice-cooled water and ethanol
and then dried under a vacuum.

Experimental details
Carbon-bound and Nitrogen-bound H atoms were placed in
calculated positions and were included in the re�nement in
the riding model approximation, with U iso(H) set to 1.2Ueq(C).

Discussion
The importance of the pyranylmoiety has beenwell proved as
illustrated by a large number of patents, as chemotherapeutic
agents [1, 2]. A number of biological activities have been asso-
ciated with these compounds, such as antihypertensive, an-
tiasthemic, analgesic, cardiovascular, platelate aggregation

inhibitor and Ca antagonist [3, 4]. With this in mind, some
new pyran derivatives have been synthesized in search of
better therapeutic agents, by a convenient single pot method
[5].

In the crystal structure of the title compound, the 4H-
pyran ring is nearly planar whereas the directly attached
ring containing the keto group is folded. The plane of the
4H-pyran ring is almost perpendicular to the plane of the
di�uorphenyl moiety. All bond lengths and angles are in
the expected ranges.
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