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Abstract
C23H25NO5, monoclinic, Cc (no. 9), a = 21.2548(2) Å,
b = 20.4713(1) Å, c= 16.7944(1) Å,β = 126.267(1)°,V = 5,891.79(10) Å3,
Z = 12, Rgt(F) = 0.0240, wRref(F2) = 0.0649, T = 293 K.

CCDC no.: 2375416

The crystal structure is shown in figure. Displacement el-
lipsoids are drawn at the 30 % probability level. There are
three drug molecules.

Tables 1 and 2 contain details on crystal structure and
measurement conditions and a list of the atoms including
atomic coordinates and displacement parameters.

1 Source of material

According to the literature synthetic strategies,4,5 morpholine
(13.94 g, 0.16mol) and potassium carbonate (27.64 g, 0.20mol)
have been stirred overnight at 313 K with N,N-dimethyl-
formamide (10mL) as solvent. Then p-fluorobenzaldehyde
(2.48 g, 0.02mol) was added to the mixture and the tempera-
ture was raised to 393 K for 5 h reflux reaction. Thin-layer
chromatography (TLC, dichloromethane: methanol = 15:1, v:v)
was used to observe the reaction process. After the reaction,
the system was purified by extraction, vacuum distillation
and silica gel column (dichloromethane: methanol = 20:1, v:v)
to obtain the intermediate. Using 25 % sodium hydroxide

Table : Data collection and handling.

Crystal: Yellow block
Size: . × . × .mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Four-circle diffractometer, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, ,, .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), ,
N(param)refined: 

Programs: CrysAlisPRO, SHELX,
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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 . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . −. .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () −. () . ()
HA . . −. .*
HB . . −. .*
HC . . −. .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()

Table : (continued)

Atom x y z Uiso*/Ueq

HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . −. . .*
HC . . . .*
C . () . () . () . ()
HA . . . .*
HB −. . . .*
HC . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C −. () . () . () . ()
C −. () . () . () . ()
H −. . . .*
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solution (10mL) as a catalyst, intermediate (0.96 g, 5.00mmol)
and 6,8-dimethoxy-3,4-dihydro-1-benzoxepin-5(2H)-one (1.11 g,
5.00mmol) were dissolved in methanol (30mL) for stirring
about 5 h at 298 K. Then the mixture was filtered, and the
residue was washed with 50 % methanol. The precipitate
was collected and recrystallized from a dichloromethane
and methanol solution (1:1, v:v) at room temperature to gain
clear light yellow block crystals, (E)-6,8-dimethoxy-4-(4-morpho-
linobenzylidene)-3,4-dihydro-1-benzoxepin-5(2H)-one.

2 Experimental details

The H atoms were placed in idealized positions and treated
as riding on their parent atoms, with d(C–H) = 0.96 Å
(methyl),Uiso(H) = 1.5Ueq(C), and d(C–H) = 0.97 Å (methylene),
Uiso(H) = 1.2Ueq(C), and d(C–H) = 0.93 Å (aromatic),
Uiso(H) = 1.2Ueq(C).

3 Comment

In existing studies, 3,4-dihydro-1-benzoxepin-5(2H)-one de-
rivatives have shown excellent anti-inflammatory activ-
ities.4,5 It has been demonstrated that cytotoxicity
can be decreased with the aid of introducing another
pharmacophore, α,β-unsaturated ketone.6,7 Based on these
structural characteristics, a series of compounds obtained
by the condensation reaction of aromatic aldehydes with
3,4-dihydro-1-benzoxepin-5(2H)-one have been reported.8

Research shows that the better activity of the compound
can be obtained by introducing the nitrogen-containing
heterocycles.9 So we introducedmorpholine substituents at
the C(17) position. In this study, intermediate was prepared
by morpholine and p-fluorobenzaldehyde. Followed by a
Claisen–Schmidt condensation reaction with 6,8-dimethoxy-
3,4-dihydro-1-benzoxepin-5(2H)-one to afford the target com-
pound, (E )-6,8-dimethoxy-4-(4-morpholinobenzylidene)-3,4-
dihydro-1-benzoxepin-5(2H)-one.

Crystals were obtained by evaporation from an equal
volume ratio solution of dichloromethane and methanol so-
lution. The single-crystal structure analysis reveals that the
title compound crystallizes in the monoclinic space group Cc.
There are three molecules in the asymmetric unit (cf. figure).
The pharmacophore of the compound is 3,4-dihydro-1-
benzoxepin-5(2H)-one. In the C(2) position, it reacts with
4-morpholinobenzaldehyde to obtain α,β-unsaturated ketone.
In first molecule, the bond lengths of O(2)=C(1) and C(2)=C(13)

Table : (continued)

Atom x y z Uiso*/Ueq

C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
HC −. . . .*
C −. () . () . () . ()
HA −. . . .*
HB −. . . .*
HC −. . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
N . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O −. () . () . () . ()
O . () . () . () . ()
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are respectively 1.222(2) and 1.348(2) Å, which are within the
normal range of olefinic bonds. The torsion angle of O(2)
=C(1)–C(2)=C(13) is about 2.3(2)°. The dihedral angle between
the 3,4-dihydro-1-benzoxepin-5(2H)-one and the benzene ring
is about 21.08(3)°. In secondmolecule, the bond lengths of O(7)
=C(24) and C(25)=C(36) are 1.225(2) and 1.344(2) Å, respectively.
The torsion angle of O(7)=C(24)–C(25)=C(36) is about 11.9(2)°.
The dihedral angle between the 3,4-dihydro-1-benzoxepin-
5(2H)-one and the benzene ring is about 17.66(3)°. In third
molecule, the bond lengths of O(12)=C(47) and C(48)=C(59) are
1.220(2) and 1.346(2) Å, respectively. The torsion angle of O(12)
=C(47)–C(48)=C(59) is about −2.5(2)°. The dihedral angle be-
tween the 3,4-dihydro-1-benzoxepin-5(2H)-one and the ben-
zene ring is about 22.60(3)°. Moreover, the morpholine ring
connected to the benzene ring displays “chair” conformation
and the whole molecule has a linear structure.10,11 In first
molecule, the torsion angle of N(1)–C(20)–C(21)–O(5) and
N(1)–C(22)–C(23)–O(5) are 57.09(18)° and −56.19(19)°, respec-
tively. In second molecule, the torsion angle of N(2)–C(43)–
C(44)–O(10) and N(2)–C(46)–C(45)–O(10) are 53.66(17)°
and −56.84(17)°, respectively. In third molecule, the torsion
angle of N(3)–C(66)–C(67)–O(15) and N(3)–C(69)–C(68)–O(15)
are 58.28(17)° and −55.58(18)°, respectively.
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