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Abstract

Two tetramethylguanidinium halostannate inorganic-organic hybrid compounds was 
isolated and structurally investigated by single crystal X-ray crystallography and 
Hirshfeld surface analysis. The compound [(C6H14N3)2SnCl6] (1), crystallizes in the 
orthorhombic space group Fddd with Z = 8 / Z’ = 0.25, a = 7.3474(3) Å, b = 22.3678(8) 
Å, c = 28.4908(10) Å and V = 4682.3(3) Å3. The compound [(C6H14N3)2SnBr6] (2), 
crystallizes in the orthorhombic space group Fddd with Z = 8 / Z’ = 0.25, a = 7.5767(5) 
Å, b = 23.0591(17) Å, c = 29.008(2) Å and V = 5068.0(6) Å3. The isolation of 1 
undergoes a redox process from Sn(II) to Sn(IV) in solution and in a non-controlled 
atmosphere. Both compounds 1 and 2 describe TMG+ ions with a central carbon atom in 
a trigonal–planar fashion. With respect to this CN3 plane, the pairs of dimethylammonium 
groups are twisted by 13.70 (8) and 32.21 (8)° for 1, 14.88 (13) and 31.95(13)° for 2. The 
SnX6 dianions evidence a slightly distorted octahedron (Oh) about Sn centre for hybrids 1 
and 2. Within the structures of the hybrid materials 1 and 2, NH···Cl inter-species 
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hydrogen bonding patterns between the inorganic stannate and the organic entities give 
rise a one-dimensional chain, wherein inorganic and organic species alternate. The 

propagation of the chain generates 𝑅4
4(12) rings. The weak CH···X hydrogen bonds 

formed from the methyl groups to adjacent tetramethylguanidinium-stannate chains result 
in a supramolecular three-dimensional hydrogen-bonded network. The Hirshfeld surface 
analysis shows existence of both strong and weak hydrogen bonding interactions. 
Inspection of 1 and 2 by the Hirshfeld surface analysis, show isostructural behavior. 
Hybrids 1 and 2 are the first crystal reports of a tetramethylguanidinium tetra- or hexa-
halostannate.

1. Introduction

Isolation and designing of inorganic–organic hybrid materials attracted great interest 
due to the diversity of properties and intriguing topologies they displayed and still arouse 
[1–8]. In the past, the photodetectors, the semiconductors, the promising applications in 
solid state cooling systems, the solar cells, absorbers for solar energy conversion, light-
emitting device as well as luminescent properties have been found in several inorganic–
organic hybrids templated by a diversity of ammonium ions [9–17]. Halostannate hybrid 
materials constitute a widely studied area, yet either a tetrahalostannate(IV) or 
hexahalostannate(IV) templated by tetramethylguanidinium has ever been reported. 
However, the few reports are for polymeric halostannate(II) viz guanidinium 
trichlorostannate(II),  [(TMG)SnCl3]n describing an octahedron arrangement sharing 
corners [18], diguanidinium tetrachlorostannate(II), [(TMG)2SnCl4]n describing a square 
pyramid geometry sharing corners [19],  tetraguanidinium tetra(µ-iodo)-tetraiodo-
ditin(II), [(TMG)4(SnI4)2]n exhibiting an octahedron fashion sharing corners [2], 
diguanidinium di(µ-iodo)-diiodo-tin(II), [(TMG)2SnI4]n showing an octahedron sharing 
corners [2, 3], and tetraiodostannate(II) ie diguanidinium tetraiodotin(II),  [(TMG)2SnI4]n 

which evidence an octahedron geometry sharing corners [3]. Indeed, being since a while 
in focus to widen the inorganic–organic hybrid family compound especially 
halostannate(IV), the Dakar group has reported crystal structures [20]. In our ongoing of 
widening this hybrid family of materials, two new hexahalostannate(IV) compounds 
templated by 1,1,3,3-tetramethylguanidine (TMG), have been isolated. Herein, we report 
the isolation, the Hirshfeld surface investigation, and the single crystal X-ray diffraction 
analysis of the two first halostannate(IV) co-crystallizing with TMG+, describing 
inorganic-organic hybrid isostructural 3D-structures, [(TMG)2(SnX6)]; X = Cl, Br.
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2. Materials and Methods

2.1. General

Reagents were purchased from Sigma-Aldrich, Germany and were used without 
further purification. Elemental analyses were performed on a Perkin-Elmer model 2400 
CHN elemental analyzer. The X-ray crystallographic data for compound 1 and 2 were 
collected using a Bruker APEX-II DUO diffractometer and a Bruker APEX-II 
diffractometer, respectively. The Hirshfeld surface analyses were obtained using 
CrystalExplorer program version 21.5.

2.2. Synthesis of [(TMG)2SnCl6] (1)

In 25 mL ethanolic solution of 1,1,3,3-tetramethylguanidine (TMG), C5H13N3 0.918 
g/mL containing 0.6 mL (4.78 mmol) was added dropewise an amount of dichlorotin(II), 
SnCl2.2H2O which contained 1.650 g (7.31 mmol) preliminary dissolved in 25 mL of 
ethanol. The resulting cloudy mixture with gas evolution was stirred at room temperature 
for about 5h then filtered. After some days of slow evaporation of the filtrate, colorless 
crystals suitable for single-crystal X-ray diffraction analysis were collected within the 
supernatant solution and characterized as [(TMG)2SnCl6] (1); yield: 45%. – Anal. calcd. 
for C10H28Cl6N6Sn (563.80 g mol–1): C 21.30, H 5.01, N 14.91; found C 21.04, H 5.15, N 
14.86.

2.3. Synthesis of [(TMG)2SnBr6] (2)

In 25 mL of ethanol, an amount of 1,1,3,3-tetramethylguanidine (TMG), C5H13N3 
0.918 g/mL containing 1.3 mL (10.36 mmol) was added. To this ethanolic solution, 
another amount which contained 4.383 g (10 mmol) of tetrabromotin(IV), SnBr4 
preliminary dissolved in 25mL of ethanol, was added dropewise. The resulting slightly 
cloudy solution was stirred at room temperature for about 5h then filtered. After a week 
of slow evaporation of the filtrate, colorless crystals suitable for single-crystal X-ray 
diffraction analysis were collected within the supernatant solution and characterized as 
[(TMG)2SnBr6] (2); yield: 60%. – Anal. calcd. for C10H28Cl6N6Sn (830.50 g mol–1): C 
14.46, H 3.40, N 10.12; found C 15.00, H 3.35, N 9.98.

The proposed equations of reactions leading to the isolation of compounds 1 and 2 
are shown as follows.
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2.4. X-ray Crystallography

The X-ray crystallographic data of the hybrid 1 was collected using a Bruker APEX-
II DUO diffractometer operating at T = 100(2) K. Data was measured using φ and ω 
scans of 0.5° using MoKα radiation (λ = 0.71073 Å) using a collection strategy to obtain 
a hemisphere of unique data determined by Apex2 [21]. Cell parameters were determined 
and refined using the program SAINT [22]. Data was analytically corrected for 
absorption and polarization effects and analyzed for space group determination, based on 
measured indexed crystal faces [23]. The structure was solved by dual-space analysis 
using SHELXT [24] and refined using least-squares minimization with SHELXL [25].

The X-ray crystallographic data of the hybrid 2 was collected using a Bruker APEX-
II diffractometer operating at T = 120(2) K. Data was measured using φ and ω scans of 
0.5° using MoKα radiation (λ = 0.71073 Å) using a collection strategy to obtain a 
hemisphere of unique data determined by Apex3 [26]. Cell parameters were determined 
and refined using the program SAINT [22]. Data was numerically corrected for 
absorption and polarization effects and analyzed for space group determination [27]. The 
structure was solved by dual-space analysis using SHELXT [24] and refined using least-
squares minimization with SHELXL [25].

Programs used for the representation of the molecular and crystal structures: Olex2 
[28] and CrystalExplorer [29]. Crystal data, data collection and structure refinement 
details for compounds 1 and 2 are summarized in Table 1.

CCDC 2236256 (1) and 2236257 (2) contain the supplementary crystallographic data 
for this paper. Copies of these data can be obtained free of charge from the Cambridge 
Crystallographic Data Centre (CCDC), 12 Union Road, Cambridge CB2 1EZ, UK (fax: 
int. Code +44 1223 336 033; e-mail: deposit@ccdc.cam.ac.uk or www: 
http://www.ccdc.cam.ac.uk).

mailto:deposit@ccdc.cam.ac.uk
http://www.ccdc.cam.ac.uk/


Tin(IV) Halides Zero-dimensional based Inorganic-Organic Hybrid Materials … 

Earthline J. Chem. Sci. Vol. 10 No. 1 (2023), 57-76

61

Table 1. Crystal data and structure refinement of compounds 1 and 2

Compound
Parameters

1 2

Empirical Formula C10H28Cl6N6Sn C10H28N6Br6Sn

Formula weight 563.77 830.53

Temperature (K) 100(2) 120(2)

Crystal system Orthorhombic orthorhombic

Space group Fddd Fddd

a, (Å) 7.3474(3) 7.5767(5)

α, (°) 90 90

b, (Å) 22.3678(8) 23.0591(17)

β, (°) 90 90

c, (Å) 28.4908(10) 29.008(2)

γ, (°) 90 90

Volume (Å3) 4682.3(3) 5068.0(6)

Z/Z’ 8/0.25 8/0.25

ρcalc (g/cm3) 1.599 2.177

μ (mm-1) 1.782 10.475

F(000) 2256 3120

Crystal size (mm3) 0.194×0.169×0.130 0.285×0.113×0.104

Radiation (Å) MoKα(λ = 0.71073) MoKα(λ = 0.71073)

2Θ range for data collection (°) 5.72–56.82 4.514–61.236°

-9 ≤ h ≤ 9 -10 ≤ h ≤ 10

-29 ≤ k ≤ 29 -32 ≤ k ≤ 32Index ranges

-38 ≤ l ≤ 36 -41 ≤ l ≤ 41
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Compound
Parameters

1 2

Reflections collected 32055 52506

Independent reflections 1477 [Rint = 0.0257] 1966 [Rint = 0.0442]

Data/restraints/parameters 1477/0/57 1966/0/61

Goodness-of-fit on F2 1.141 1.116

Final R indexes 

[I > 2σ(I)]

R1 = 0.0154

wR2 = 0.0420

R1 = 0.0180

wR2 = 0.0370

Final R indexes [all data]
R1 = 0.0160 

wR2 = 0.0428

R1 = 0.0289 

wR2 = 0.0397

Largest diff. peak/hole (e Å-3) 0.451/-0.600 0.415/-0.481

R1 = Σ(||Fo|-|Fc||)/ Σ |Fo|; wR2 = [Σ w(Fo
2-Fc

2)2/ Σ [w(Fo
2)2]1/2 where w = 1/[σ2(Fo

2) + 
9.2976P+(0.0217P)2] for 1 and w = 1/[σ2(Fo

2) + 12.1005P+(0.0154P)2] for 2 where P = 
(Fo

2)+2Fc
2)/3; c goodness of fit = [Σ w(Fo

2-Fc
2)2/(No-Nv)]1/2.

3. Results and Discussion

The inorganic-organic hybrid 1, [(TMG)2SnCl6], crystallizes as colorless plate-like 
crystals in the F-centered, centrosymmetric, orthorhombic space group Fddd. The 
asymmetric unit, is composed of a quarter of the molecule. An ortep view is depicted in 
Figure 1, comprising one component of the two different species: TMG+ counter ion, and 
[SnCl6]2– complex-anion. The hybrid 2, [(TMG)2SnBr6], whose ortep view is represented 
in Figure 2, crystallizes as colorless block-like crystals in the same F-centered, 
centrosymmetric, orthorhombic space group Fddd.

file:///C:/Users/lplasseraud/Downloads/mbdm10%20_reflns_threshold_expression
file:///C:/Users/lplasseraud/Downloads/mbdm10%20_reflns_threshold_expression
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Figure 1. Ortep view of 1 showing 50% probability ellipsoids for atoms and the 
crystallographic numbering scheme [atom color code: H, white; C, black; N, blue; Cl, 
green; Sn, turquoise] (symmetry codes: (i) −x+5/4, y, −z+5/4;  (ii) −x+5/4, −y+5/4, z;  
(iii) x, −y+5/4, −z+5/4;  (iv) −x+1/4, −y+5/4, z).

Figure 2. Ortep view of 2 showing 50% probability ellipsoids for atoms and the 
crystallographic numbering scheme [atom color code: H, white; C, black; N, blue; Br, 
red; Sn, turquoise] (symmetry codes: (i) x, −y+3/4, −z+3/4;  (ii) −x+7/4, −y+3/4, z;  (iii) 
−x+7/4, y, −z+3/4;  (iv) −x+3/4, −y+3/4, z).
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The isolation of 1 results from a redox process over the dichlorotin(II) dihydrate, 
SnCl2.2H2O used as starting material, when the reaction is carried out in ethanolic 
solution and in a non-controlled atmosphere. Indeed, the Sn(II) has been oxidized to form 
Sn(IV). For 1, the C–N length, C–N–C and N–C–N angle values (see Table 2) within the 
TMG+ ions are in accordance with the reported values for this cation, describing a central 
atom C1 in an almost trigonal–planar configuration [30–32]. Moreover, the C–N bond 
length values of 1.325(2) and 1.3435 (14) Å indicate a partial double-bond character. 
Thus, its positive charge may be considered to be delocalized in the CN3 plane. The two 
pairs of dimethylammonium groups are twisted by 13.70 (8) and 32.21 (8)° with respect 
to the CN3 plane. In comparison to 1, compound 2 also exhibits a central atom C1 in an 
almost trigonal–planar configuration, the three N–C–N angles ranging from 119.6 (2) to 
120.19 (12)° (Table 2). The corresponding C–N bond length values of 1.318(3) and 1.340 
(2) Å indicate a partial double-bond character too. Hence, once more the positive charge 
can be considered to be delocalized in the CN3 plane. In addition, the two pairs of 
dimethylammonium groups, compared to those in 1, are twisted by 14.88 (13) and 
31.95(13)° with respect to the CN3 plane. The geometric parameters within the SnX6 

dianions (Table 2) well corroborate, as earlier encountered in the literature [5, 8, 20, 
3335], a slightly distorted octahedron (Oh) about Sn centre for hybrids 1 and 2. 
Primarily, structures of compound 1 and 2 can be count as discrete wherein the inorganic 
hexa-halostannate complex-anion is connected to two organic TMG+ counter cations.

In the structures of the hybrid materials 1 and 2, each inorganic specie is surrounded 
by four organic species (Figures 3 and 4). In the contrary to the six bonded halotin(IV) 
inorganic component, each organic specie is surrounded by two inorganic ones [Figures 
5(a) and 6(a)].
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Figure 3. View of [SnCl6]2 complex-anion to be surrounded with a dnorm decorated 
Hirshfeld Surface and the cations surrounding it in ball and stick presentations for 
compound 1 (a). The red areas in the green and cyan ellipses indicate H···Cl contact 
points (NH···Cl and CH···Cl, respectively). The outline of the full fingerprint 
contribution (b), most important type of interactions H···Cl (c), and H···H (d) 
interactions in the fingerprint plot diagram.
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Figure 4. View of [SnBr6]2 complex-anion to be surrounded with a dnorm decorated 
Hirshfeld Surface and the cations surrounding it in ball and stick presentations for 
compound 2 (a). The red areas in the green and cyan ellipses indicate H···Br contact 
points (NH···Br and CH···Br, respectively). The outline of the full fingerprint 
contribution (b), most important type of interactions H···Br (c), and H···H (d) 
interactions in the fingerprint plot diagram.
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Figure 5. View of the cation [TMG]+ presented with a dnorm decorated Hirshfeld Surface 
and the anions surrounding it in ball and stick (right). Contribution of the trace 
interactions (a) H···C/C···H, (b) H···N/N···H, (c) N···Cl/Cl···N, and (d) C···Cl/Cl···C 
derived from the fingerprint plot of compound 1.

Figure 6. View of the cation [TMG]+ presented with a dnorm decorated Hirshfeld Surface 
and the anions surrounding it in ball and stick (right). Contribution of the trace 
interactions (a) H···C/C···H, (b) H···N/N···H, (c) N···Br/Br···N, and (d) C···Br/Br···C 
derived from the fingerprint plot of compound 2.
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Table 2. Selected prominent geometric parameters (Å,°) for compounds 1 and 2 
[Symmetry codes for 1: (i) −x+5/4, y, −z+5/4; (ii) −x+5/4, −y+5/4, z; (iii) x, −y+5/4, 
−z+5/4; (iv) −x+1/4, −y+5/4, z; Symmetry codes for 2: (i) x, −y+3/4, −z+3/4; (ii) −x+7/4, 
−y+3/4, z; (iii) −x+7/4, y, −z+3/4; (iv) −x+3/4, −y+3/4, z].

1 2

Atom-Atom Bond length Atom-Atom Bond length

Sn1−Cl2 2.4371 (3) Sn1−Br1 Sn1−Br1

Sn1−Cl2i 2.4371 (3) Sn1−Br1i Sn1−Br1i

Sn1−Cl2ii 2.4371 (3) Sn1−Br1ii Sn1−Br1ii

Sn1−Cl2iii 2.4371 (3) Sn1−Br1iii Sn1−Br1iii

Sn1−Cl1 2.4327 (4) Sn1−Br2iii Sn1−Br2iii

Sn1−Cl1iii 2.4327 (4) Sn1−Br2 Sn1−Br2

N1−C1 1.3435 (14) N2−C1 1.340 (2)

N1−C2 1.4630 (17) N2−C2 1.458 (3)

N1−C3 1.4641 (18) N2−C3 1.464 (3)

N2−C1 1.325 (2) N1−C1 1.318 (3)

1 2

Atom-Atom-Atom Angle value Atom-Atom-Atom Angle value

Cl2−Sn1−Cl2iii 90.249 (15) Br1−Sn1−Br1ii 178.731 (8)

Cl2−Sn1−Cl2i 89.760 (15) Br1ii−Sn1−Br1iii 90.156 (10)

Cl2iii−Sn1−Cl2ii 89.760 (15) Br1−Sn1−Br1iii 89.859 (9)

Cl2iii−Sn1−Cl2i 178.946 (14) Br1−Sn1−Br1i 90.155 (10)

Cl2−Sn1−Cl2ii 178.946 (14) Br1ii−Sn1−Br1i 89.858 (10)

Cl2ii−Sn1−Cl2i 90.250 (15) Br1i−Sn1−Br1iii 178.732 (8)

Cl1−Sn1−Cl2 90.526 (7) Br1iii−Sn1−Br2 89.366 (4)

Cl1−Sn1−Cl2i 89.472 (7) Br1ii−Sn1−Br2 90.634 (4)
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Cl1iii−Sn1−Cl2ii 89.472 (7) Br1−Sn1−Br2 90.635 (4)

Cl1iii−Sn1−Cl2iii 90.526 (7) Br1i−Sn1−Br2iii 90.634 (4)

Cl1iii−Sn1−Cl2 89.474 (7) Br1i−Sn1−Br2 89.366 (4)

Cl1−Sn1−Cl2iii 89.474 (7) Br1iii−Sn1−Br2iii 90.634 (4)

Cl1iii−Sn1−Cl2i 90.528 (7) Br1−Sn1−Br2iii 89.365 (4)

Cl1−Sn1−Cl2ii 90.528 (7) Br1ii−Sn1−Br2iii 89.366 (4)

Cl1iii−Sn1−Cl1 180.0 Br2iii−Sn1−Br2 180.0

C1−N1−C2 120.29 (12) C1−N2−C2 120.73 (18)

C1−N1−C3 121.13 (12) C1−N2−C3 120.92 (18)

C2−N1−C3 114.93 (12) C2−N2−C3 115.28 (18)

N2−C1−N1iv 120.18 (8) N1−C1−N2 120.19 (12)

N2−C1−N1 120.18 (8) N1−C1−N2iv 120.19 (12)

N1−C1−N1iv 119.63 (17) N2iv−C1−N2 119.6 (2)

In the crystal of 1 and 2, the NH···Cl inter-species hydrogen bonding interactions 
between the inorganic stannate and the organic ones, enable the extension into a one-
dimensional chain of hydrogen-bonded moieties parallel to the crystallographic 100 
direction, wherein (TMG)2SnX6 represents the repeating pattern with alternating 
inorganic/organic species (see Figures 7 and 8). The propagation of the chain describes 
𝑅4

4(12) rings (see Figures 7 and 8, and Tables 3 and 4). 

Figure 7. View of 1 showing the 𝑅4
4(12) macrocyclic ring enabling the growth of the 

hydrogen bonded chain parallel to the [100] direction.
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Figure 8. View of 2 showing the 𝑅4
4(12) macrocyclic ring enabling the growth of the 

hydrogen bonded chain parallel to the [100] direction.

Table 3. Hydrogen-bonds geometry in the crystal of 1 [Symmetry codes: (iii) x, −y+5/4, 
−z+5/4; (iv) −x+1/4, −y+5/4, z; (v) −x+1, y−1/4, z−1/4; (vi) x−1/4, −y+1, z−1/4].

D–H···A d(D-H) d(H···A) d(D···A) (D-H···A)

N2H2A···Cl2 0.88 2.56 3.3741(10) 155

N2H2B···Cl2iv 0.88 2.56 3.3741(10) 155

C2H2C···Cl1iii 0.98 3.03 3.7887(15) 135

C2H2D···Cl1v 0.98 2.82 3.6581(14) 144

C3H3B···Cl2vi 0.98 2.85 3.7350(16) 151

Table 4. Hydrogen-bonds geometry in the crystal of 2 [Symmetry codes: (iv) −x+3/4, 
−y+3/4, z; (v) x−3/4, −y+1, z+1/4; (vi) −x+3/4, y, −z+3/4; (vii) −x+1, y+1/4, z+1/4].

D–H···A d(D-H) d(H···A) d(D···A) (D-H···A)

N1H1N···Br1iv 0.80(2) 2.75(2) 3.5279(16) 167

C2H2B···Br2v 0.98 2.98 3.774(2) 139

C2H2C···Br2vi 0.98 3.10 3.861(2) 136

C3H3C···Br1vii 0.98 2.96 3.821(2) 147
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It is noteworthy to outline the presence of weaker CH···X hydrogen bonding 
patterns from the methyl groups to adjacent tetramethylguanidinium-stannate chains 
resulting in a supramolecular three-dimensional hydrogen-bonded framework (see Figure 
9, Tables 3 and 4). Additional interactions (C3H3A···N1 d(D···A) = 2.8787(19) Å (D-
H···A) = 103° and C3H3A···N2 d(D···A) = 2.866(3) Å (D-H···A) = 102°) involving 
one methyl group, are as well present. These interactions enable the structure to grow 
stronger in compactness and stability. In the structure of the inorganic-organic hybrid 1, 
the separation between Sn centres within chains Sn1···Sn1 = a = 7.3474(3) Å while that 
between the closest Sn centres of adjacent chains Sn1···Sn1 = 9.2400(2) Å. In 
comparison to the structure of 1, the hybrid 2 describes Sn1···Sn1 = a = 7.5767(5) Å 
separation between Sn centres within chains and Sn1···Sn1 = 9.4558(5) Å separation 
between the closest Sn centres of adjacent chains, which compare well.

Figure 9. View of hybrid 1 (a) and 2 (b) showing the resulting hydrogen bonded 3D 
structure.

Crystals of the hybrids 1 and 2 have been investigated by Hirshfeld surface analysis 
using CrystalExplorer 21.5 [29]. The Hirshfeld surface analysis corroborate the existence 
of both strong and weak hydrogen bonding patterns (Figures 3(a) and 4(a)). The most 
prominent contacts are shown to be H···X and H···H (Figures 3(c), (d) and 4(c), (d)). 

Finally, close inspection of the two hybrids 1 and 2, show that they are isostructural. 
The isostructural fashion for these hexa-halostannate hybrids is evidences by the 
Hirshfeld surface analysis with the similarities observed by closely inspecting the shape 
index and curvedness plots of 1 and 2 (Figure 10).

To the best of our knowledge, there are no previously reported structures of a 
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tetramethylguanidinium tetra- or hexa-halostannate. However, the closest species are 
reports of guanidinium hexa-fluorostannate and hexa-chlorostannate [13, 36, 37].

Figure 10. Shape Index and curvedness of compounds 1(a) and 2(b).

4. Conclusion

The reaction between tetramethylguanidine and, dichlorotin(II) dihydrate or 
tetrabromotin(IV) led to the isolation of two new hexa-halostannate based inorganic-
organic hybrid complexes which have been investigated by single crystal X-ray 
diffraction and Hirshfeld surface analyses. Both hybrids 1 and 2 describe a hexa-
halostannate anion in a distorted octahedral geometry, hydrogen bonded to 
tetramethylguanidinium cations affording 1D infinite chains connected, through weaker 
hydrogen bonding interactions, in a supramolecular three dimensional-like structure. To 
our knowledge, such a self-assembly organization between hexa-halostannate and 
tetramethylguanidinium antagonistic ions has ever been encountered. Thus, the 
isostructural structures of hybrids 1 and 2 evidence the first examples of 
tetramethylguanidinium hexa-halostannate inorganic-organic hybrid. In our ongoing 
attempts to isolate and characterize new halostannate based hybrids templated by various 
dissymmetric amines, further works are in progress.
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