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Abstract
C22H16Cl4N2Sn, monoclinic, P21/n (no. 14), a = 10.0393(1) Å,
b = 14.4490(2) Å, c = 14.1502(2) Å, β = 92.846(1)°,
V= 2050.07(5) Å3, Z=4,Rgt(F ) = 0.0224,wRref (F

2) = 0.0590,
T = 100 K.

CCDC no.: 2106188

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

The (4-chlorophenyl)2SnCl2 precursor was prepared as per
the literature procedure [5]. Equimolar quantities of
(4-chlorophenyl)2SnCl2 (0.5 g, 1.2 mmol) and 2,2′-bipyridyl
(Sigma, 0.2 g, 1.2 mmol) were dissolved separately in ethanol
(50 mL). The solutions were mixed to give a white precipitate
which was recrystallised from methanol to afford colourless
crystals of the title compound. Yield: 0.41 g (60.1%). M.pt
(Stuart SMP30 digital melting point apparatus; uncorrected):
509–511 K. IR (Bruker Vertex 70v FTIR Spectrometer; cm−1):
1600(s) ν(C=N), 1594 (m) ν(C=C), 1084 (m) ν(C–N). 1H NMR
(Bruker Ascend 400 MHz NMR spectrometer; DMSO-d6; ppm
relative to Me4Si): δ 7.40–7.47 (m, 4H, Ph–H), 7.62–7.67 (m,
4H, Ph–H), 7.70–7.75 (m, 6H, Pyr–H), 8.21–8.28 (m, 2H, Pyr–
H). 13C{1H} NMR (as for 1H NMR): 121.6, 123.4, 128.8, 129.8,
134.3, 136.9, 138.9, 148.9, 157.4.

Experimental details

The H atoms were geometrically placed (C–H = 0.95 Å) and
refined as riding with Uiso(H) = 1.2Ueq(C). Owing to poor
agreement, seven reflections (as detailed in the deposited
CIF) were omitted from the final cycles of refinement.

Comment

Having the attributes of hydrogen-bonding, for example,
directionality and strength, halogen-bonding is well-

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: Bruker [], SHELX [, ], WinGX/
ORTEP []
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established in crystals of molecules containing halide
atoms [6, 7]. In this context and during the course of
structural studies of relatively halide-rich diorganotin
dichlorides [5, 8, 9], crystals of the title adduct
(4-chlorophenyl)2SnCl2(2,2′-bipyridyl), hereafter (I), were
isolated.

The molecular structure of (I) is shown in the figure
(70% displacement ellipsoids). The tin atom in (I) is located
on a general position and is coordinated by two chloride
atoms [Sn–Cl1, Cl2 = 2.4772(6) & 2.5285(6) Å], two nitrogen
atoms [Sn–N1, N2 = 2.384(2) & 2.366(2) Å] and two ipso-
carbon atoms [Sn–C1, C7 = 2.153(3) & 2.155(3) Å] of the
4-chlorophenyl groups. A significant discrepancy is noted in
the Sn–Cl bond lengths with the longer Sn–Cl2 bond being
trans to the N2 atom, forming the shorter of the Sn–Nbonds;
the 4-chlorophenyl groups are opposite each other. How-
ever, it is noted that previously reported DFT calculations
indicated non-systematic variations in the geometric
parameters involving tin atom may be generally ascribed to
the influence of molecular packing effects, for example for
compounds of the general formula R2SnCl2(bipyridyl-type
ligand) [10, 11]. Although the C2Cl2N2 donor set approxi-
mates an octahedron, there are deviations from 180° noted
for the trans angles, i.e. C1–Sn–C7 is 175.97(10)°, Cl1–Sn–N1
is 158.38(6)° and Cl2–Sn–N2 is 162.43(6)°. These distortions
may be ascribed, at least in part, to the tight N1–Sn–N2
chelate angle of 69.47(8)°.

There are several crystal structures related to (I) available
in the literature. Thus, the two polymorphs of Ph2SnCl2
(2,2′-bipyridyl) [12, 13] and that of (4-tolyl)2SnCl2
(2,2′-bipyridyl) [14] adopt the same structural motif, as does
the compound closely related to (I) where 2,2′-bipyridyl is
replaced by 1,10-phenanthroline [8].

The most notable interactions in the crystal are of the
type chlorophenyl-C–Cl/π(pyridyl, chlorophenyl) and π
(pyridyl)/π(chlorophenyl). For the former interactions, each
chloride of the chlorophenyl groups is located in a bay defined
by two rings [C4–Cl3/Cg(N1–C13–C17)i: Cl3/Cg(N1–C13–
C17)i = 3.5402(13) Å with angle at Cl3 = 169.76(11)°; C4–
Cl3/Cg(C1–C6)i: Cl3/Cg(C1–C6)i = 3.5353(13) Å with angle at
Cl3 = 88.91(9)°; C10–Cl4/Cg(N1–C13–C17)ii: Cl4/Cg(N1–C13–
C17)ii = 3.4013(13) Å with angle at Cl4 = 171.47(11)°;
C10–Cl4/Cg(C7–C12)ii: Cl4/Cg(C7–C12)ii = 3.6311(13) Å with
angleatCl4=86.88(9)° for symmetryoperations (i): 1−x, 1−y,−z
and (ii): 1−x, −y, 1−z] with the result a supramolecular chain
can be discerned along [0−1 1]. Based on the C–Cl/Cgangles,
eachchlorideatomformsanend-onC–Cl/π interactionwitha
pyridyl ring and a side-on C–Cl/π interaction with a
4-chlorophenyl ring. The connections between the chains
to consolidate a three-dimensional architecture are the
π(pyridyl)/π(chlorophenyl) contacts [Cg(N2, C18–C22)/
Cg(C7–C12)iii = 3.7972(16) Å, angle between rings = 11.41(13)°
and the slippage = 2.12 Å for (iii): −1/2+x, 1/2−y, −1/2+z].

Additional data on the molecular packing was achie
ved by the calculation of the Hirshfeld surfaces and
two-dimensional fingerprint plots (full and delineated into

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

Atom x y z Uiso*/Ueq

Sn . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
Cl . () . () . () . ()
N . () . () . () . ()
N . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H −. . . .*
C . () . () . () . ()
H . . . .*
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individual contacts) with Crystal Explorer 17 [15] using liter-
ature procedures [16]. As is usually the case, H/H contacts
dominate, at 33.1%. Other significant contributions to the
surface contacts are due toCl/H/H/Cl [29.0%], C/H/H/C
[16.3%] and Cl/C/C/Cl [11.5%]. The next most significant
contribution comes from Cl/Cl contacts, at 2.0%, but these,
e.g. Cl1/Cl1iv=3.5962(8)Å [(iv): 1−x, 1−y, 1−z] are at distances
longer than the van der Waals radii of 3.50 Å [17] and are
unlikely to be structure directing. Similar lack of formation of
Cl/Cl halogen-bonding interactions was noted for the other
aforementioned chloride-rich diorganotin dichloride species
[5, 8, 9].
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