
Yan Xi-Hai, Zhao Bo, Fan Peng-Cheng and Tai Xi-Shi*

The crystal structure of 2-(2′-carboxybenzyl)
benzoic acid, C15H12O5

https://doi.org/10.1515/ncrs-2024-0359
Received September 5, 2024; accepted October 10, 2024;
published online October 31, 2024

Abstract
C15H12O5, monoclinic, P21/c (no. 14), a = 16.1399(4) Å,
b = 19.2950(5) Å, c = 8.2567(2) Å, β = 97.078(1)°, V = 2551.70(11)
Å3, Z = 8, Rgt(F ) = 0.0440, wRref (F 2) = 0.1326, T = 299.15 K.

CCDC no.: 2389967

A part of 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

0.2722 g 2-(2′–Carboxybenzyl)benzoic acid (1.0 mmol),
0.080 g NaOH (2.0 mmol), and 0.3110 g calcium perchlorate

tetrahydrate (1.0 mmol) solids were dissolved into the 16 ml
ethanol-water solution (v:v = 1:1) with stirring. The above
mixture was stirred at 75 °C for 6 h and cooled to room
temperature. It was then filtered and the filtrate was left
still for 30 days. The clear light colourless crystals were
received.

2 Experimental details

The hydrogen atoms were positioned geometrically (C–
H = 0.93–0.97 Å, O–H = 0.82 Å). Their Uiso values were set to
1.2Ueq or 1.5Ueq of the parent atoms.

Table : Data collection and handling.

Crystal: Colourless needle
Size: . × . × .mm
Wavelength:
μ:

Mo Kα radiation (. Å)
.mm−

Diffractometer, scan mode:
θmax, completeness:

XtaLAB AFC (RINC),
.°, > %

N(hkl)measured, N(hkl)unique, Rint: , , .
Criterion for Iobs, N(hkl)gt: Iobs >  σ(Iobs), 
N(param)refined: 

Programs: Bruker, Olex, SHELX, Diamond
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3 Comment

Carboxylate compounds and their metal complexes have
exhibited novel structure5,6 and excellent performance in
many ways such as vitro antitumor activity,7,8 electro-
chemical property,9 antileishmanial, DNA binding, antioxi-
dant, cytotoxicity, antifungal and antibacterial property,10

and catalysis.11 Our research group has also synthesized
some carboxylic acid metal complexes, which also showed
excellent properties in antitumor, catalysis, fluorescence
and other aspects.12–15 To further investigate the structure
and properties of carboxylate metal complexes, in this
work, we prepared to synthesize a calcium complex us-
ing 2-(2′-carboxybenzyl)benzoic acid, NaOH and calcium
perchlorate tetrahydrate. Unfortunately, calcium ions do not
take part in coordination, only obtaining the single crystal of
2-(2′-carboxybenzyl)benzoic acid. Themolecular structure of
the title compound is shown in Figure. The title compound
crystallizes in a monoclinic with space group P121/c1 (no. 14).
Themolecules are linked together by pairs of intermolecular
hydrogen bonds (O6–H6· · ·O5 and O4–H4· · ·O7) to form the
dimers. In the title compound, the bond lengths of C1–O1 and
C30–O10 are 1.2043(18) and 1.2071(19) Å, respectively, which
are in agreement with the value of C=O (1.233 Å). However,
the bond lengths of C15–O4, C15–O5, C16–O6 and C16–O7 are
1.2534(18), 1.2723(18), 1.2624(17) and 1.2659(18) Å, respectively,
whichmay be due to the double hydrogen bonds in the dimer.
The dihedral angles of ring 1 (C2–C3–C4–C5–C6–C7–C2) and
ring 2 (C9–C10–C11–C12–C13–C14–C9), ring 3 (C17–C18–C19–
C20–C21–C22–C17) and ring 4 (C24–C25–C26–C27–C28–C29–
C24) are 38.43 and 46.01°, showing that two 2-(2′-carbox-
ybenzyl)benzoic acid molecules in dimer are not coplanar.
The dimers form a one-dimensional zigzag chain-like struc-
ture through single O–H· · ·O hydrogen bond.
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

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