DE GRUYTER

Z. Kristallogr. - N. Cryst. Struct. 2022; 237(4): 569-570 a

Wang Jian-Ge and Wang Hua-Rui*

The crystal structure of ammonium (E)-4-((4-
carboxyphenyl)diazenyl)benzoate, C,4,H;3N50,
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Abstract

C14H13N50,, monoclinic, I2/a (no. 15), a = 11.4188(4) A,
b = 3.7968(2) A, ¢ = 30.2320118) A, B = 96.037(6),
V=1303.44(11) A%, Z = 4, Ry(F) = 0.0656, WR,{(F?) = 0.2073,
T =293(2) K.

CCDC no.: 2167333

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

Azobenzene-4,4’-dicarboxylic acid (0.1 mmol, 27 mg),
three drops of concentrated ammonia were added to the
mixture of water (3 mL) and methanol (7 mL) in a Teflon-
lined stainless steel reactor. The mixture was heated at
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Table 1: Data collection and handling.

Crystal: Orange block

Size: 0.28 X 0.24 x 0.23 mm
Wavelength: Mo Ka radiation (0.71073 A)
u: 0.11mm™*

Diffractometer, scan mode:
Bmax, cOmpleteness:

N(hkD measureds N(hk[)unique, Rin: 21200, 1529, 0.053

Criterion for lops, N(hkl)g: Iops > 2 0(lops), 1324
N(param),efined: 96

Programs: CrysAlis™°[1], Olex2 [2], SHELX [3, 4]

SuperNova, w
28.4°, >99%

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

Atom X y z Uiso*/ueq
01 0.44240 (11) 0.0278 (5) 0.46280 (4) 0.0461 (5)
H1? 0.4840 -0.0278 0.4855 0.069*
02 0.61501 (12) 0.1780 (5) 0.44090 (5) 0.0466 (5)
N1 0.30224 (14) 0.2952 (5) 0.25445 (5) 0.0350 (5)
C1 0.44840 (15) 0.1825 (5) 0.38706 (6) 0.0287 (5)
c2 0.33171 (16) 0.0804 (6) 0.37579 (6) 0.0318 (5)
H2 0.2881 -0.0118 0.3974 0.038*
c3 0.28105 (16) 0.1167 (5) 0.33250 (6) 0.0327 (5)
H3 0.2034 0.0477 0.3249 0.039*
C4 0.34623 (16) 0.2567 (5) 0.30019 (6) 0.0297 (5)
Cc5 0.46176 (16) 0.3651 (5) 0.31145 (6) 0.0335 (5)
H5 0.5049 0.4613 0.2900 0.040*
cé 0.51208 (15) 0.3287 (5) 0.35479 (6) 0.0320 (5)
H6 0.5892 0.4025 0.3625 0.038*
c7 0.50794 (16) 0.1305 (5) 0.43302 (6) 0.0332(5)
N2 0.7500 0.6115 (8) 0.5000 0.0458 (7)
H2A 0.7183 0.4827 0.4818 0.069*
H2B 0.7132 0.7498 0.5164 0.069*

#0ccupancy: 0.5.

373 K for three days, and then slowly cooled down to room
temperature. Orange crystals of the title compound were
obtained.

Experimental details

The crystallographic data of title complex was collected on
a SuperNova, EosS2 diffractometer at room temperature.
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Using Olex2 [2], the structure was solved with the SHELXT
[3] structure solution program using Intrinsic Phasing and
refined with the SHELXL [4] refinement package. The H
atoms bonded to C atoms were fixed, with C-H distance of
0.93 A; and/or positioned geometrically in the riding-
model approximation, with C-H distance of 0.97 A;
Uiso(H) = 1-2Ueq(c)’ Uiso(H) = 1-5Ueq(N); Uiso(H) = 1-5Ueq(0)-
The occupancy of carboxyl hydrogen atom is one-half.

Comment

Hydrogen-bonded organic framework (HOFs) is an inter-
esting porous polymer materials, which can be self-
assembled by hydrogen bonding between organic connec-
tors [5, 6]. Compared with other intermolecular forces (such as
17t interaction, electrostatic interaction and van der Waals
force), hydrogen bonding has high efficiency, directionality
and reversibility [7-9]. HOFs often show high crystallinity,
solution processability, easy healing and purification [10-12].
Azobenzene-4,4'- dicarboxylic acid (H,abd), has two carboxyl
groups, which can be completely or partially deprotonated or
not deprotonated, as hydrogen bond acceptors or hydrogen
bond donors, depending on the number of deprotonated
carboxyl groups [13, 14]. Its molecular structure has good
planarity and is conducive to the orderly arrangement of
azobenzene molecules [15-17]. For these reasons, we decided
to use Hyabd to construct novel molecular structure and study
the formation conditions of HOFs.

The asymmetric unit of the title compound contains one
Habd™ anion and one ammonium ion. In the compound, the
Habd™ anions are hydrogen bonded via both O—H/O and N-
H/O interactions; the monoanionic carboxylate is involved in
strong O-H---O [distance: 2.492 A, angle: 163.54°] hydrogen
bonding involving carboxylate (COO~) and carboxylic acid
(COOH) resulting in a 1D chain, whereas the ammonium ion
forms various N-H--O [distance: 2.7746(1)-2.913 A, angle:
152.60-170.557] interactions with the carboxylic acid resulting
into an overall 2D network. Geometric parameters of the
anion are similar to that in Hrabd [18].
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