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Crystal structure of dichlorido-bis(dimethyl
sulphoxide-k0)-bis(4-methylbenzyl-kC)tin(1V),
Czo H30C1202525n

Table 1: Data collection and handling.

Crystal: Colourless prism
Size: 0.12 0.11 0.05 mm
Wavelength: Cu Ko radiation (1.54184 A)
u: 12.4 mm !
Diffractometer, scan mode: XtalLAB Synergy, w
Bmax, cOmpleteness: 67.1°,=>99%
N(hkDmeasureds N(hkDunique, Rint: 14266, 2105, 0.020

r~ Criterion for lobs, N(hkD)gt: lobs = 2 0(lops), 2051
N(param);efined: 127
Programs: CrysAlisPRO [1], SHELX [2, 3],
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WinGX/ORTEP [4]

Abstract Table 2: Fractional atomic coordinates and isotropic or equivalent
N . . . °2
C0H30C1,0,S,Sn, monoclinic, P2;/n (no. 14), a =8.2430(1) A, isotropic displacement parameters (A%).
— R — A — o
b=13.7471(1) A: ; c=11.1619(2) A, B= 110.864(2) ' atom o Y 2 Ureo™/Ueq
V =1181.90(3) A°, Z=2, Rgi(F) =0.0164, WRyf(F*) = 0.0445,
TIIOO(Z) K Sn 0.5 0.5 0.5 0.01157(7)
’ Cl1 0.32862(6) 0.49166(2) 0.25754(4) 0.01891(10)
CCDC no.: 2012228 s1 0.61206(5)  0.73651(3)  0.57748(3) 0.01483(10)
01 0.56601(14) 0.65583(7) 0.47547(10) 0.0163(2)
The molecular structure is shown in the figure. Table 1 C1 0.7390(2) 0.47050(12) 0.46739(15) 0.0164(3)
contains crystallographic data and Table 2 contains the list H1A 0.739541 0.508839 0.392459 0.020*
H1B 0.837803 0.492977 0.542868 0.020*

of the atoms including atomic coordinates and displacement
c2 0.76585(19) 0.36606(11) 0.44419(15) 0.0143(3)

parameters. €3 0.7232519) 0.32899(11) 0.31983(15  0.0150(3)
. H3 0.685381 0.372134 0.248733 0.018*
Source of material C4 0.7355(2) 0.23017(11) 0.29892(15)  0.0158(3)
Di(4-methylbenzyl)tin dichloride was synthesized by the H4 0.706428 0.206786 0.213732 0.019*
direct reaction of 4-methylbenzyl chloride (Merck) and €5  0.78993(19) 0.16469(11) 0.40094(16)  0.0166(3)
metallic tin powder (Merck) in toluene according to a 6 0.8378(2) 0.20182(11)  0.52483(16) 0.0183(3)
] ] o ] H6 0.878969 0.158843 0.595950 0.022*
literature procedure [5]. Di(4-methylbenzyl)tin dichloride 7 0.8263(2) 0.30068(12) 0.54596(15) 0.0174(3)
(0.40 g, 1.0 mmol) and dimethyl sulphoxide (Merck, 0.14 mL, 47 0.860264 0.324221 0.631407 0.021*
c8 0.7966(2) 0.05704(12) 0.37749(18) 0.0245(4)
H8A 0.889091 0.043589 0.343838 0.037*
H8B 0.684984 0.035752 0.315152 0.037*
H8C 0.820100 0.021786 0.458239 0.037*
- . L, c9 0.8428(2) 0.73326(12) 0.64729(17) 0.0237(4)
*Corresponding author: Edward R.T. Tiekink, Research Centre for
Crystallipne Matgerials, School of Science and Technology, Sunway HOA 0.879513 0.671690 0.693232 0.035*
University, 47500 Bandar Sunway, Selangor Darul Ehsan, Malaysia, HoB 0.883640 0.787595 0.707382 0.035*
e-mail: edwardt@sunway.edu.my. https://orcid.org/0000-0003- HoC 0.892229 0.738697 0.579663 0.035*
1401-1520 Cc10 0.5912(2) 0.84531(11) 0.48602(16) 0.0215(3)
. H10A 0.657895 0.838938 0.429217 0.032*
Kong !Vlun Lo and See Mun Lee: Research Centre for Cryst.alllm.s H10B 0.635611 0.900485 0.544079 0.032*
Materials, School of Science and Technology, Sunway'Unlver5|ty, H10C 0.468594 0.856248 0.434541 0.032*
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2.0 mmol) were heated in 95% ethanol (20 mL) and stirred for
2 h. After filtration, the filtrate was evaporated slowly until
colourless crystals formed. Yield: 0.30 g (54%). M.pt (Mel-
temp II digital melting point apparatus): >573 K (dec.). IR
(Bruker Vertex 70v FTIR Spectrophotometer; cm 1): 903 (m)
v(S—0), 298 (s) v(Sn—Cl). NMR (Bruker Ascend 400 MHz
NMR spectrometer, chemical shifts relative to Me;Si, DMSO-
dé6 solution, p.p.m. at 50°): § 2.25 (s, 3H, CHjs), 2.28 (s, 2H,
CH,), 2.37 (s, 3H, SCH3), 2.50 (s, 3H, SCH;), 7.00-7.24 (m, 4H,
Ph-H). BC{'H} NMR (as for '"H NMR): & 21.2 (CH3), 40.8, 42.6
(SCH;), 63.2 (CHa), 127.0, 128.5, 130.0, 134.0 (Ph—C).

Experimental details

The C-bound H atoms were geometrically placed (C—
H=0.95-0.99 A) and refined as riding with Ui, (H) =1.2-
1.5U¢q(C). Owing to poor agreement, one reflection, i.e. ( 32
8), was removed from the final cycles of refinement.

Comment

The crystal and molecular structures of the title compound,
(4-MeC¢H4CH,),SnCl,(DMSO0);, (I), were determined in con-
nection with on-going studies into the structural chemistry of
diorganotin dihalide adducts of diorgano sulphoxides, which
can adopt five- and six-coordinate geometries depending on
the number of coordinated diorgano sulphoxide molecules
[6-8]. The molecular structure of (I) is shown in the figure
(70% displacement ellipsoids; unlabelled atoms are related
by the symmetry operation 1 y,1 z) and has the
Sn atom located on a centre of inversion.

x, 1

The Sn atom is hexa-coordinated within an all-trans
C,Cl,0, donor set defined by the methylene-C1 [2.1652(15) A,
DMS0-01 [2.2508(10) A] and chlorido-Cl1 [2.5709(4) A]
atoms. The phenyl ring of the benzyl residue is folded to be
disposed over the DMSO molecule. The arrangement enables
the formation of an intramolecular S(lone-pair)- - - t(phenyl)
contact with the S1- - - Cg(C2-C7) separation =3.23 A; see [9]
for a recent discussion on S(lone-pair)- - - t(arene) interac-
tions. It is noted that the resonances ascribed to DMSO-methyl
substituents are distinct in both the 'H and ®C{'H} NMR spec-
tra suggesting the S(lone-pair)- - - t(phenyl) contact persists
in DMSO-d6 solution.

There are three structures in the literature of general for-
mula R,SnCl,(DMSO),. While the 4-FC¢H,CH, derivative [6]
has an all-trans conformation as found in (I), the R =Me [10]
and R=Ph [11] species have the chloride atoms cis and the
Sn-bound organo-substituents, trans. The structural diversity
broadens when the nature of the R groups in the sulphox-
ide molecule are changed, e.g. five-coordinate geometries are
found in each of (2-C1C¢H;CH,),SnCl,[(PhCH,),S=0] [7] and
(4-B1’C6H4CH2)2311B1’2[(PhCHz)zs:O] [8]

In the crystal of (I), directional methyl-C—H- - - C1 [C10—
H10b- - - Cl1': H10b- --Cl1'=2.78 A, C10---Cl1' =3.7166(17) A
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with angle at H10b = 161° for symmetry operation (i) 1/2 + x,
3/2 'y, 1/2+ z] and C—H- .- n(phenyl) interactions [C9—
Ho9c-: - - Cg(C2-C7)!: H9c- - - Cg(C2-C7) =2.71 A with angle at
H9c=134° for (i) 2 x,1 y,1 z] assemble molecules
into a three-dimensional architecture.

The molecular packing was further analysed by calculat-
ing the Hirshfeld surface and the full- and delineated two-
dimensional fingerprint plots, employing Crystal Explorer 17
[12] and standard protocols [13]. The analysis shows all sur-
face contacts involve H with by far the greatest contribution
of 67.8% being from H-- - H contacts. The next most impor-
tant contributions are from Cl.--H/H---Cland C---H/H- - - C
contacts, making percentage contributions of 14.9 and 11.5%,
respectively. Smaller contributions are made by O- - - H/H- - - O
[3.8%] and S- - - H/H- - - S [2.1%)] contacts.
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