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Abstract
C12H12O4, monoclinic, P21/c (no. 14), a = 16.071(6) Å,
b = 9.424(4) Å, c = 7.640(3) Å, β = 101.861(5)°,V = 1132.4(8) Å3,
Z = 4, Rgt(F) = 0.0366, wRref(F

2) = 0.1043, T = 296(2) K.

CCDC no.: 2103394

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

Source of material

Themixtureofmethyl (E)-3-(4-hydroxyphenyl)acrylate (1.78g,
0.01 mol), acetic anhydride (3.06 g, 0.03 mol) was reacted at

80 °C for 2 h.After the reaction completed(monitoredbyTLC),
colorless crystal was produced after cooled slowly. The
product was filtered, and washed with water 3 times respec-
tively. yield 88% (based on methyl (E)-3-(4-hydroxyphenyl)
acrylate). Elemental Anal. Calcd. (%) for C14H12O4 (220.07):
C, 65.45; H, 5.49. Found (%): C, 63.71; H, 5.64. The crystals
were obtained after one week of slow volatilisation at room
temperature.

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

Phenolic acids are polyphenols that occur naturally in
plants, which are found in a variety of plant-based foods [5].
There are many different phenolic acids found in nature,
and they can be divided into two categories: benzoic acid
derivatives, such as gallic acid, and cinnamic acid de-
rivatives, including caffeic acid [6–8]. p-Coumaric acid, (E )-
3-(4-hydroxyphenyl)acrylic acid, is a natural phenolic acid
of cinnamic acid core structure [9]. p-Coumaric acid is
mainly found in fruits, vegetables, grains, and fungi, and is
also abundant in Chinese herbal medicines [10–13]. The
pharmacological effects of p-coumaric acid has anti-
oxidant, anti-inflammatory, antitumor effects, antiplatelet

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 []

*Corresponding authors: Jun Peng, College of Computer and
Information Engineering, Jiangxi Agricultural University, Nanchang
330045, People’s Republic of China, E-mail: totato@126.com; and
Xu-Liang Nie, Key Laboratory of Chemical Utilization of Plant
Resources of Nanchang/Department of Chemistry, Jiangxi Agricultural
University, Nanchang 330045, People’s Republic of China,
E-mail: niexuliang1981@163.com. https://orcid.org/0000-0002-
9449-8932
Jia Gu, Department of Chemistry, Jiangxi Agricultural University,
Nanchang 330045, People’s Republic of China
Xiu-Ying Song, College of Computer and Information Engineering,
Jiangxi Agricultural University, Nanchang 330045, People’s Republic
of China
Gui-Shu Wang, Department of Chemistry, Jiangxi Agricultural
University, Nanchang 330031, People’s Republic of China

Z. Kristallogr. - N. Cryst. Struct. 2021; 236(6): 1215–1217

Open Access. © 2021 Jia Gu et al., published by De Gruyter. This work is licensed under the Creative Commons Attribution 4.0 International
License.

https://doi.org/10.1515/ncrs-2021-0282
mailto:totato@126.com
mailto:niexuliang1981@163.com
https://orcid.org/0000-0002-9449-8932
https://orcid.org/0000-0002-9449-8932


aggregation, and cardiovascular protection, while the
anti-oxidant activities is the important basis of other
pharmacological effects [14–16]. In addition, p-coumaric
acid has a certain inhibitory effect on bacteria, and also
can inhibit melanin formation and delay skin aging.
Because of its strong activities and its wide applications,
p-coumaric acid and its derivatives was widely used in
cosmetics, medicine, pesticide chemistry and organic
synthesis. the synthesis and application of p-coumaric
acid and its derivatives have attracted much attention
[14–18]. We are still focused on the synthesis and anti-
bacterial activities of preservatives. In order to the syn-
thesis novel preservatives from natural products with
bacteriostatic activity, we have designed and synthesised
a series of phenolic acids derivatives [19–21]. Herein we
report the synthesis and single crystals of the title com-
pound as an important intermediate.

There is one molecule in the asymmetric unit (shown in
the figure). In the molecule of the title compound bond
lengths and angles are very similar to those given in the

literature [21]. In the title structure, the parts of methyl
p-coumaric acid were approximately planar. The dihedral
angles of the C1–C6 plane, the carbon-carbon double bond
groupC6–C7–C8and the carboxylate groupO1–C9–O2plane
were 2.15(11)°, 0.38(5)° and 1.91(14)°, respectively. The acetyl
group O3–C11–O4 plane is perpendicular to methyl p-cou-
maric acid and the dihedral angle is 84.3(4)°. The torsion
angles of C5–C6–C7–C8, C6–C7–C8–C9, C7–C8–C9–O1 and
C8–C9–O1–C10 are −177.97(15)°, −179.58(13)°, 177.91(13)° and
178.73(12)°, respectively.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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