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The crystal structure of diaquahydrogen
2,5-dimethylbenzenesulphonate, CgH,,05S

01@ @oa Table 1: Data collection and handling.
S1

Crystal: Colourless platelet

@ Size: 0.43 x 0.24 x 0.23 mm
Wavelength: Mo Ka radiation (0.71073 A)
02 -1
I’R 0.29 mm
G Diffractometer, scan mode: Bruker APEX-Il, ¢ and w
Q Bmax, completeness: 28.4°,5>99%
090 N(hkl)measureds N(hkD)uniques Rint: 5225, 2626, 0.012
Criterion for /ops, N(hkl)g: lops > 2 0(lops), 2541
\ N(param);efined: 149
b Programs: Bruker [1, 2], SHELX [3],
091@_0 WinGX/ORTEP [4], Mercury [5],
PLATON [6]
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Table 2: Fractional atomic coordinates and isotropic or equivalent

Abstract . isotropic displacement parameters (A2).
CgH1405S, monoclinic, P2, (no. 4), a = 6.3783(4) A,
b = 82630(5) A, ¢ = 10.5891(7) A, B = 90.877(2)°, Atom x y z Uiso*/Ueq
V =558.02(6) A%, Z =2, Re((F) = 0.0254, WR,of(F?) = 0.0715, 5~ 0 soon 6) 0.71542(5) 0.81103(3) 0.02902 (12)
T=200K. 01 0.0450 (2) 0.7896 (2)  0.82083 (13) 0.0409 (4)
02 0.2780 (3 0.58300 (1 0.90288 (14 0.0410 (3
C€CDC no: 2053157 03 0.4231 53; 0.82997 Elz; 0.22379 El 5; 0.0411 Ez;;
C1 0.6169 (4) 0.4929 (3) 0.7124 (3) 0.0509 (6)
The molecular structure is shown in the figure. Table 1 p{qa 0.657557 0.588421 0.761828 0.076*
contains crystallographic data and Table 2 contains the list H1B 0.736917 0.455540 0.663544 0.076*
of the atoms including atomic coordinates and displace- H1C 0.572203 0.406614 0.769457 0.076*
ment parameters. C2 -0.0600 (4) 0.6585 (4) 0.3547 (2) 0.0510 (6)
H2A 0.001984 0.707715 0.279841 0.076*
H2B -0.156354 0.735529 0.393599 0.076*
Source of material H2C -0.137050 0.560579 0.329998 0.076*

C11 0.2663 (3) 0.6310(2) 0.65808 (16) 0.0292 (3)
C12 0.4395 (3) 0.5359 (2) 0.6240 (2) 0.0365 (4)
The compound was obtained commercially (Merck). Crys- ¢13 0.4386 (4) 0.4807 (3) 0.4992 (2) 0.0469 (5)

tals suitable for the diffraction study were taken directly H13 0.551135 0.414529 0.472265 0.056*
from the provided product. Cl4  0.2806(4)  0.5185(3)  0.4134(2)  0.0458 (5)
H14 0.287529 0.478260 0.329580 0.055*

C15 0.1109 (3) 0.6149 (3) 0.44792 (18) 0.0388 (4)

C16 0.1058 (3 0.6699 (2) 0.57263 (17 0.0311 (4
*Corresponding author: Richard Betz, Department of Chemistry, ®) @) 17 “

Nelson Mandela University, Summerstrand Campus (South) H16 ~0.008450 0.734443 0.599455 0.037*
Son’ v, pus i>outh), 090  0.1295(3)  0.2939(2) 0.95464(15)  0.0417 (4)
University Way, Summerstrand, PO Box 77000, Port Elizabeth, 6031,
South Africa, E-mail: Richard.Betz@mandela.ac.za. https://orcid.org/ Ho01 0.093 (5) 0.296 (5) 1.016 (3) 0.054 ()
0000.0000. 575015 Betz@ -ac.za. ntips: O Hoo2  0.159(4) 0.398 (4) 0.933(3)  0.051 (8)*
Eric C. Hosten, Department of Chemistry, Nelson Mandela Universit H903 0-277(6) 0.206 (5) 0.946 (3) 0.072 (9)*
) P ep StYs Y 091 0.4312 (3) 0.1268 (2) 0.91451 (18) 0.0516 (4)
Summerstrand Campus (South), University Way, Summerstrand, PO
Box 77000, Port Elizabeth, 6031, South Africa. https://orcid.org/ Ho11 0.488 (7) 0.107(6) 0.984(4)  0.088 (13)”
’ » 0035 - NHps: o8 H912  0.401 (5) 0.024 (5) 0.880(3)  0.070 (10)*
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Experimental details

Carbon-bound H atoms were placed in calculated positions
(C-H 0.95 A for aromatic carbon atoms) and were included
in the refinement in the riding model approximation, with
U(H) set to 1.2U,(C).

The H atoms of the methyl groups were allowed to
rotate with a fixed angle around the C—C bond to best fit the
experimental electron density (HFIX 137 in the SHELX
program suite [3]), with U(H) set to 1.5U,4(C).

The H atoms of the water molecules as well as the
bridging H atom of the H;O3 cation were located on a
difference Fourier map and refined freely. The position of
the aforementioned bridging H atom was refined approxi-
mately midway between the two water O atoms, suggesting
H atom disorder.

The Flack x = 0.070(16) parameter was determined
using 1088 quotients [7].

Comment

Several simple and fundamental derivatives of benzene are
powerful and versatile reagents in industry and academic
research alike and have entered the preparative chemist’s
toolbox decades ago. One notable example for the latter
statement are benzenesulphonic acid and its alkylated
derivatives such as para-toluenesulphonic acid which are
readily available upon reacting the parent hydrocarbon
with concentrated sulphuric acid [8] and find widespread
use as reagents of intermediate strength whose solubility in
organic solvents is of crucial interest. In continuation of
our interest in structural aspects of acidic derivatives of
benzene [9-14] the molecular and crystal structure of the
title compound was determined. Structural information
about para-toluenesulphonic acid [15] as well as several
compounds featuring the title compound bonding to main
group elements such as tin [16, 17] is available in the
literature.

The structure solution shows the presence of the
2,5-dimethylsulphonate scaffold as well as two molecules
of water. A closer inspection of the hydrogen atom posi-
tions reveals the title compound to exist as a hydrated
oxonium salt featuring the HsO3 cation in the solid state.
S-0 bond lengths measure 1.4545(15)-1.4724(15) A, which
is in good agreement with values found for other depro-
tonated benzenesulphonic acid derivatives whose metrical
parameters have been deposited with the Cambridge
Structural Database [18].

DE GRUYTER

The crystal structure is dominated by classical
hydrogen bonds of the O-H---O type involving all oxygen
atoms of the sulphonate anion as acceptor. In terms of
graph-set analysis [19, 20], the descriptor for these
hydrogen bonds is DDDDD at the unitary level. In total,
the entities of the title compound are connected to dou-
ble layers perpendicular to the crystallographic c¢ axis.
n-Stacking does not play an important role in the
crystal structure as the shortest distance between two
centers of gravity was measured at 5.1042(13) A.
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