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Abstract
C15H12N2O4, monoclinic, P21/c (no. 14), a = 5.4588(5) Å,
b = 29.629(3) Å, c = 8.1217(8) Å, β = 93.157(1)°,
V = 1311.6(2) Å3, Z = 4, Rgt(F ) = 0.0346, wRref(F

2) = 0.0925,
T = 296(2) K.

CCDC no.: 2175699

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

The starting materials 2-hydroxybenzaldehyde (0.61 g,
5 mmol) and ethyl acetoacetate (2.46 g, 20 mmol) were
dissolved in absolute ethanol (100 mL). Piperidine
(0.043 g, 0.5 mmol) and acetic acid (0.018 g, 0.03 mmol)
were added dropwise to the above solution and refluxed.

Reactions were monitored by TLC. After the reaction, the
mixture was cooled to room temperature and then 10 mL
water was added. The mixture was placed at 3 °C to crys-
tallize. After suction filtration, the filter residue was
washed with 50% ice – C2H5OH, and dried in vacuo to give
the title compound. The crystals were obtained after one
week of slow volatilization at room temperature.
Elemental Anal. Calcd. (%) for C15H12N2O4 (284.27): C,
63.38; H, 4.26; N, 9.85. Found (%): C, 62.39; H, 4.36; N, 9.70.

Experimental details

All H atoms were included in calculated positions and
refined as riding atoms, with C–H = 0.90–0.97 Å with
Uiso(H) = 1.5 Ueq(C) for methyl H atoms and 1.2Ueq(C) for all
other H atoms.

Comment

Coumarin is one of phenylpropanoid compounds, which is a
natural heterocyclic compound with core structure of enzo-
a-pyranone [5, 6]. Coumarin compounds have a mild, sweet
smell similar to vanilla, so they are often added to shower gels,
perfumes, oils, and other cosmetics to add flavor [7]. But some
coumarin compounds such as cyclocoumarin, 4-methyl-
7-ethoxy coumarins, dihydrocoumarins, are forbidden to be
used in cosmetics, because of its certain hepatotoxicity,
allergenic and carcinogenic risks. At present, the detection
method of coumarin is high-performance liquid chromatog-
raphy, which has the disadvantages of few components,

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × . mm
Wavelength: Mo Kα 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 [, ],
Diamond []
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scattered detection methods and complex operation [8].
Therefore, it is necessary to establish the detection methods
with more uniform and cover more coumarin compounds. As
a food and drug safety practitioners, we are committed to the
detection and regulation of cosmetics. In order to strengthen
the supervision of coumarin and its derivatives, and establish
a quick and convenient detection method, a series of
coumarin derivatives were synthesized [9–11].

In the molecule of the title compound (see the Figure),
bond lengths and angles within coumarin are very similar to
those given in the literature for coumarin derivatives [9–11]. In
the molecules the coumarin moiety is approximately planar.
The dihedral angle between the planes of the benzo and
pyranosyl moiety is 1.2°. The dihedral angles formed by the
plane of C1–C6, the plane of C8–C10–C11–C13, and the plane
of the carboxylate group (O3–C12–O4) are 70.64(4)° and

70.21(4)°, respectively. The torsion angles of C7–C8–C10–N1,
C7–C8–C10–C11, C8–C10–C11–C13, C10–C11–C13–N2, C11–
C12–O4–C14 and C12–O4–C14–C15 are 68.6(2)°, −112.05(16)°,
8.03(2)°, 45.23(5)°, −179.68(12)° and 168.0(2)°, respectively.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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