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Abstract
C48H38As2Cl4O2Sn, monoclinic, P21/n (no. 14),
a = 10.8019(1) Å, b = 14.6976(1) Å, c = 13.6266(1) Å,
β = 90.983(1)°, V = 2163.07(3) Å3, Z = 2, Rgt(F ) = 0.0199,
wRref (F

2) = 0.0514, T = 100 K.

CCDC no.: 2100057

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

Source of material

4-Chlorophenylmagnesium bromide was prepared from
the Grignard reaction of magnesium (Merck) and
4-bromochlorobenzene (Fluka) conducted in tetrahy-
drofuran. Tetra(4-chlorophenyl)tin was synthesised
from the reaction of stannic chloride (Fluka) with

Table : Data collection and handling.

Crystal: Colourless prism
Size . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: XtaLAB Synergy, ω
θmax, completeness: .°, >%
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO [], SHELX [, ],
WinGX/ORTEP []
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4-chlorophenylmagnesium bromide in a 1:4 molar ratio.
Subsequently, di(4-chlorophenyl)tin dichloride was syn-
thesised from the comproportionation reaction of
tetra(4-chlorophenyl)tin with stannic chloride (Fluka) in

a 1:1 molar ratio to obtain a white precipitate. Di(4--
chlorophenyl)tin dichloride (0.42 g, 1 mmol) and triphe-
nylarsine oxide (Sigma, 0.65 g, 2 mmol) were dissolved
separately in ethanol (50 mL) and mixed to give a white
precipitate. The white precipitate was recrystallised from
methanol and colourless crystals were obtained from the
slow evaporation of the solvent. Yield: 0.71 g (67.2%).M.pt
(Stuart SMP30 digital melting point apparatus; uncorrec-
ted): 496–499 K. IR (Bruker Vertex 70v FTIR Spectrometer;
cm−1): 1085 (m) ν(C–C), 995 (m) ν(As–O), 472 (w) ν(Sn–O).
1H NMR (Bruker Ascend 400 MHz NMR spectrometer;
CDCl3; ppm relative to Me4Si): 7.13–7.61 (m, 34H, Ph–H),
8.02 (d, 4H, Ph–H). 13C{1H} NMR (as for 1H NMR): 127.4,
127.9, 129.4, 130.9, 131.7, 132.5, 135.3, 137.4 (Ph–C).

Experimental details

The C-bound H atoms were geometrically placed (C–
H=0.95Å) and refined as ridingwithUiso(H) = 1.2–1.5Ueq(C).

Comment

The majority of mononuclear triorganoarsine adducts of
organotin halides have been shown by X-ray crystallog-
raphy to fall into two distinct structural motifs, name-
ly five-coordinate, trigonal-bipyramidal for triorganotin
mono-halide species (4-MeC6H4CH2)3SnCl(O=AsPh3) [5],
(4-ClC6H4CH2)3SnCl(O=AsPh3) [6], Ph3SnCl(O=AsPh3) [7],
(4-ClC6H4)3SnCl(O=AsPh3) [7] and Ph3SnBr(O=AsPh3) [8],
and a rarer, recently described six-coordinate, distorted
octahedral species (4-MeC6H4)2SnCl2(O=AsPh3)2 [9] for a
diorganotin dihalide. In continuation of studies in this
area, a new six-coordinate species, the title compound
(4-ClC6H4)2SnCl2(O=AsPh3)2, hereafter (I), was deter-
mined with details described herein.

The molecular structure of (I) is shown in the
Figure (70% displacement ellipsoids); the tin(IV) centre is
located on an inversion centre. The tin atom is coordi-
nated by two chlorido atoms, two oxido atoms of the
Ph3As=O molecules and two ipso-carbon atoms derived
from the 4-chlorophenyl groups. The, all-trans-C2Cl2O2

donor set defines an approximate octahedral geometry.
The Sn–O1–As1 angle, at 147.48(8)°, is bent in accord
with expectation. The Sn–Cl1, Sn–O1 and Sn–C1 bond
lengths are 2.5321(4), 2.1530(13) and 2.1513(18) Å, respec-
tively. The comparable bond lengths in the isostructural
methyl derivative, i.e. (4-MeC6H4)2SnCl2(O=AsPh3)2 [9],
are 2.5500(4), 2.1667(14) and 2.139(2) Å, respectively,

Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

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

1256 S.M. Lee et al.: Crystal structure of C48H38As2Cl4O2Sn



indicating the Sn–Cl and Sn–O bond lengths are system-
atically longer, an observation related to the electron-
donating nature of the 4-tolyl substituents, compared
with the electron-withdrawing nature of the
4-chlorophenyl groups of (I).

Themostprominent intermolecular interactions in the
crystal of (I) are π(chlorophenyl)⋯π(As-phenyl) [Cg(C1–
C6)⋯Cg(C13–C18)i = 3.6455(11) Å, angle = 5.10(9)° and
slippage = 1.3 Å for symmetry operation (i) 1 − x, 1 − y, 1 − z]
and As-phenyl-C–H⋯π(As-phenyl) [C9–H9⋯Cg(C19–
C24)ii = 2.58 Å with angle at H9 = 155°, and C10–
H10⋯Cg(C13–C18)iii = 2.94 Å with angle at H10 = 146° for
(ii): 1/2− x,−1/2+ y, 3/2− z and (iii): 1− x, 1− y, 2− z]. These
interactions extend in three-dimensions in the crystal. In
isostructural (4-MeC6H4)2SnCl2(O=AsPh3)2 [9], compara-
ble π(4-methylphenyl)⋯π(As-phenyl) and As-phenyl-C–
H⋯π(As-phenyl) contacts are evident in the crystal.

To conduct a further comparison between the iso-
structural compounds (I) and the 4-tolyl analogue [9], the
Hirshfeld surface contacts were calculated along with the
two-dimensional fingerprint plots (full and delineated
into individual contacts) employing Crystal Explorer 17
[10] following literature protocols [11]. The calculations on
(I) showed a predominance of H⋯H contacts, contrib-
uting 48.2% to the overall surface contacts, followed by
C⋯H/H⋯C [32.4%] and Cl⋯H/H⋯Cl [15.6%] contacts.
These values compare with 58.7, 33.1 and 7.0%, respec-
tively, calculated for the 4-tolyl analogue [9], showing
reduced and enhanced contributions from H⋯H and
Cl⋯H/H⋯Cl contacts, respectively. Further reflecting the
additional chloride substituents in the crystal of (I),
Cl⋯C/C⋯Cl [1.8%] and Cl⋯Cl [1.1%] contacts are also
noted.
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