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The crystal structure of the cocrystal di-μ2-
chlorido-octamethyl-di-μ3-oxido-bis(2,3,4,5-
tetrafluorobenzoato-κ2O,O′)tetratin(IV) ─
octamethyl-di-μ3-oxido-bis(μ2-2,3,4,5-
tetrafluorobenzoato-κ2O:O′)-bis(μ2-2,3,4,5-
tetrafluorobenzoato-κ2O:O;O′)tetratin(IV)
C58H54Cl2F24O16Sn8
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Abstract
C58H54Cl2F24O16Sn8, triclinic, P1 (no. 2), a = 7.609(4) Å,
b = 13.938(6) Å, c= 19.190(9) Å, α= 77.599(7)°, β = 89.846(7)°,

γ = 79.841(7)°, V = 1955.2(15) Å3, Z = 1, Rgt(F ) = 0.0578,
wRref(F

2) = 0.1660, T = 298 K.

CCDC no.: 2110212

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
displacement parameters.

Source of material

The educt, 2,3,4,5-benzoic acid (194 mg, 1 mmol) and so-
dium ethoxide (74.85 mg) was added to a 50 ml three-
necked flask in 25 ml benzene and stirring for half an hour,
then dimethyltin dichloride (220mg, 1 mmol) was added to
the mixture. The heating was processed for 4 h and the
solution was filtered. The suitable crystal for X-ray
diffraction was precipitated by hexane/dichloromethane.

Yield: 65% (base on Sn element), and elemental
analysis: calc. for C58H54Cl2F24O16Sn8: C 33.88, H 2.13;
found: C 33.52, H 2.28.

Table : Data collection and handling.

Crystal: Colorless block
Size: . × . × . mm
Wavelength: Mo Kα radiation (. Å)
μ: . mm−

Diffractometer, scan mode: D, φ and 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 []
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Experimental details

The hydrogen atoms were placed in calculated positions
(C–H = 0.96 and 0.93 Å). Their Uiso values were assigned
with common isotropic displacement factors Uiso (H) = 1.2
times Ueq (C, benzene ring) and 1.5 times Ueq (C, methyl).

Comment

Organotin carboxylates have been the subjects of interest for
some time because of their biochemical and commercial
applications [3, 4]. The diversity of the structures of these
compounds is due to the ability of carboxylate ligands to
coordinate Sn in monodentate, bidentate and bridging
manner. A typical feature for dicrboxylato-organo-
distannoxanes in the solid state is their dimerization that
results in the so-called ladder or staircase arrangement that
contains a central planar Sn2O2 ring. They are mono-
structural and the Sn atom may show a skew-trapezoidal
planar geometry [5–7].With these knowledge inmindwe are
now interested in obtaining organotin complexes with car-
boxylic ligands inorder to obtain a novel organotin complex.

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

Atom x y z Uiso*/Ueq

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

Table : (continued)

Atom x y z Uiso*/Ueq

HB −. . . .*
HC −. . . .*
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. . .*
HC . . . .*
C . () −. () . () . ()
HA . −. . .*
HB . . . .*
HC . −. . .*
C . () −. () . () . ()
HA . −. . .*
HB . −. −. .*
HC . −. . .*
C . () −. () . () . ()
HA . −. −. .*
HB . −. . .*
HC . −. −. .*
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Interestingly, there are two different molecular config-
urations in my title structure. Both are tetranuclear
centrosymmetric dimeric complexes containing a central
four-membered Sn2O2 ring [8–10]. The difference between
the two complexes in the title (see the figure) is that one is
bridged by two carboxylate ligands and another is bridged
by two Cl atoms. For Sn1, two methyl group and μ3-O atom
occupy the equatorial plane and two carboxylate-O atom in
axial position. The angle axial (O1–Sn1–O3) is 170.8(3)°,
showing the distortion from 180°. The bond lengths of Sn–O
span a range from to 2.012(8)–2.253(9) Å. As each Sn(IV)
metal center shows an individual coordination details of the
bond lengths and angles in these two interesting complexes
of the title cocrystal are deposited in the attached cif file
(Suppl. Material). But all parameters are in the expected
ranges for related structures [9, 10].
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