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ABSTRACT

A series of complexes of typeyiR] [(p-FCsH4)2SnCIBr(Y),] were prepared and characterized by melting point,
elemental analysis, infrared and solution studiesadshowing (p-FgH,).Sn(IV) can expand their coordination
number six in the presence of halide or pseudobdigands and the stereochemical studies assigieghedral
structure to the anionic complex.
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INTRODUCTION

In comparison to the well studied synthetic andcttiral aspects of neutral [BnX,,XL] and cationic [RSnX,4]"

[Y]" complexes of organotin compounds relatively litterk has so far been reported on the anionic cexasl
Organotin anionic complexes with ligands such dedens and pseudohalogens [1-4] and the environoiettite

tin atoms in species such as;PRX]” and [RSnX,] % (X = halogens and pseudohalogens) are expected to
correspond to that of the related polymeric newdealvatives BSnX [5-7] or RSnX; [8]. Seyferth and Grim [1] as
early as 1961 reported some anionic complexeseofyibe [EiN]* [MesSnBr] during the course of their studies on
nucleophilic displacement of halide ion in the nhé&lides by triphenyl phosphine methylene and meed briefly

that the stability of the hexacoordinated tin asifall as the number of electronegative substitidetreases.

SnCE> RSnCE> R,SnCl,> RsSnCk> R,SnChL> (do not exist)

The system [R,SnC}, + RyNCI] (R=Ph, Bu, R' = Me, Et and n =2, 3) has betedied both potentiometrically and
conductometrically in acetonitrile indicating ththe ability to form complexes decreases in theofeihg sequence
for pentacoordinated anionic complexes [9].

PhSnC{ > BuSnC} > PhSnC} > PhSnCl > BySnCl

Seyferth and Grim [1] were the first to propose tthéogen bridged, derivative structures for theoasi[MeSnBr]

, assuming that the tin atom could only have, betdaal and octahedral configuration. Later on Wiikand Hendler
[10] also reported a comparative investigationhaf infrared spectra of the complexes of fluoridd propose the
trans configuration for the anions of the type [{)gBnk]*.

A trigonal bipyramidal structure has also been orgd for the complexes of the type [p®Ck]” anion having
more electronegative group on axial sites [11].akt from a large number of patented compoundsiafgano tin
anions with tetraorgano phosphonium compounds R} tri-and diorganotin pseudohalo and mixed pskatb
complex anions with tetralkyl ammonium and tetracyonium cations have been reported and theirgimeb
structures established from Mossbauer, infraredcamtiuctance measurement [3, 2]. Bhattacharya ¢t 3l have
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reported the formation of halo or pseudohalo compmeganotin anions with balancing organo group Vtahe
cations [RM] .

EXPERIMENTAL SECTION

A general method (i) was employed for preparatiéramionic complexes of dipffluorophenyl)tin (1V) halo,
pseudohalo anions employing stoichiometric amoahtke reactants (eq.(i)).

(p-FCsHa) ,SNCIBr + 2RMY  _“™_  [R,M] , [p-FCsHa) ,SNCIBrY,] @)

acetonitrile
where M = N, As, Sb, R = CHGH,, Y = NCS, N, NCO.

The complex of type [M,] [(p-FCsH4)2SNnCIBr(Y),] were prepared by refluxing for several hrs 1 menot (-
FCsH,).SnCIBr and 2 mmole JRY in acetonitrile or absolute alcohol. After contting and cooling the solution
a white crystalline solid precipitated. The compduvas once again crystallized by acetonitrile. Tedting point,
elemental analysis, infrared and solution studaa dre given in table 1 and 2.

RESULTS AND DISCUSSION

In the present work, some hitherto unknownmafiioro phenyl)tin(IV) halo, mixed halo or pseuddhanions [f-
FCsH4).SnBrCIX] (X=N3, NCS, NCO) were isolated in combination with balag tetra ammonium, arsonium and
stibonium cations, [M]" (R = CHs;, GHs, M = N, As, Sb). Surprisingly, there is no refererregarding the
synthesis of substituted aryl tin (IV) anion whiate expected to display significant biocidal atyivh the light of
reported observation [14].The probable solid ssitectures of these complexes derived on the lodsasalytical,
conductance and infrared studies were also reporfteel compounds prepared (Table 1) were charaetetiz be
the organo ammonium, arsonium and stibonium séltiseodi organo tin(IV) anions by analytical dateowing (-
FCsH,)> Sn(IV) can expand their coordination number sixha presence of halide or pseudohalide ligands. Th
constancy in the melting points of the productsatad on repeated crystallization excluded anyipibisg of the
presence of mixture of the rectants. The compowete white crystalline solids soluble in polar arigasolvents.
They were studied spectroscopically in the inframeglon 400-4000 cihy and their, ionic nature has been confirmed
from conductance measurements and Van't Hoff'sfétvalue.

1. Solution Studies:

The values of molar conductance of the complexe®) @re in the range of 263-295 ohmn? mol ™ in acetonitrile
and this shows the compounds to be 2:1 electrogled able 1). The observed molecular wights & dompounds
(1-9) were approximately one third of the formulaletular weights, indicating that the complexesendissociated
into three or two ions in the solutions. The cadted values of Van't Hoff's factor 'i' further confed that the
complexes are 2:1 electrolytes.

2. Infrared Spectra:

The infrared absorptions due tp-fluorophenyl) group [15] bound to tin correspond ttese reported in the
literature, while the vibrations due to cationsoalsgree well, with reported values [16]. These giitsin
assignments, therefore have not been discussedefurtharacteristiv absorption together with theassible
assignments of the pseudohalide froup are listéthisle 2. In the anionic complexes having thiociarfeoup the
possibility of the group being either —N or —S beddo tin have been a matter of controversy oudeng period [3,
6, 17]. However, the isothiocyanate group (-NCSjchhis attached to tin through the nitrogen atom ezadily be
distinguished from the position, intensity and sha the assymetric —-NCS band [18]. In the aniomstaining
isothiocyanate group, the vibrations occur as angtrand broad band around 2046 cm™* suggesting it to be N
bonded to tin, whereas the thiocyanate bondingdgated by very sharp wall formed N-C stretchirmgd above
2100 cnit [3]. Similarly in case of isocynate derivatives ®@vas found to be N- boded to Sn on the basis of IR
data.
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Figure 1: Octahedral structure of complexes, wher®' = (p-FC¢H4) and Y = NCS, N, NCO)

The most prominent absorptions in the infrared speof the organotin anions containing an azideugrare
assymmetric stretching frequency observed in thge2030 10 cmi*and a much weaker symmetric mode at 1260
cm’ [19]. The position of asymmetric band is moreamdur of covalently binded -\group to the central tin atom.
However, a band observed at 650cia being assigned suggest the presence of a clyaleonded linear —
N=N=N group.

From the above experimental data and taking intssiceration the stereochemical studies reportddrson similar
compounds an octahedral structure may be assigneshibn (figure 1). This seems to be a generaldtrand
expectations are few.

Table 1: Analytical Data of Anionic Complexes of Ddrganotion mixed halides

. Analysis Found (Caled.) % 0 Yield
S. No . _ Empirical formula M.p. (°C)
Complex(a, b) (2:1) (Ph = GHs) c H N sn (%)

1 [(CHg) aN]2[(p- FCsH4).SNCIBr(NCS)]  Cx:H3:SnCIBrN:S;F, 38.35 4.60 8.09 17.20 170 80
(38.38) (4.64) (8.13) (17.24)

2 [(CHg) aN]2[(p- FCsH4)2.SnCIBr(Ns)2] CocH3zSNCIBrNsS;F, 36.58 4.83 17.01 18.06 178 85
(36.60) (4.87) (17.06) (18.08)

3 [(CHg) aN]2[(p- FCsH4).SNCIBr(NCO)]  C:H3:SnCIBrN.O,F, 40.21 4.82 8.51 18.05 210 78
(40.25) (40.87) (8.53) (18.08)

4 [(PhAS]o[(p- FCsH4)2SNCIBr(NCS)] Ce:HaeSNCIBINAS,S,F,  56.92 3.63 211 9.02 230 80
(56.98) (3.67) (2.14) (9.08)

5 [(PhAS]o[(p- FCsH4)2SNCIBr(NCO}] Ce:HaeSNCIBrNO,As,F,  58.40 3.72 2.15 9.30 240 85
(58.42) (3.76) (2.19) (9.31)

6 [(PhAS]o[(p- FCsH4)-SNCIBr(Ns)2] CecHaeSNCIBrNsAS: F, 56.51 3.74 6.57 9.28 140 80
(56.53) (3.76) (6.59) (9.31)

7 [(PhSbL[(p- FGH.).SnCIBr(NCS})] Ce:HaeSNCIBINS;ShF, 53.14 3.40 1.95 8.45 1.48 65
(63.17) (3.42) (1.99) (8.47)

8 [(PhSbL[(p- FGsH4).SnCIBr(NCO}] Ce:HaeSNCIBrNO,ShF,  54.40 3.47 2.01 8.65 152 80
(54.42)  (3.50) (2.04) (8.67)

9 [(PhSbL[(p- FGH.).SnCIBr(Ns)2] CecHaeSNCIBrNsShyF, 52.61 3.45 6.11 8.63 148 75

(52.66) (3.50) (6.13)  (8.67)

3Molar conductances were found corresponding toe2ettrolyte andThe value of Van't Hoff factor was approximatel§. 1/

Table 2: Infrared Spectra of the Mixed PseudohalideComplexes

S.No. Complex VagymPS)*  veym(Ps) & (Ps)
1 [(CHs)aN]Z[p-FCsH4).SnCIBr(NCS)] 2045 840 470
2 [(CHs)aN]2[p-FCeH4)-SNCIBr(Ns)2] 2040 1260 650
3 [(CHs)aN]2[p-FCeH,).SNCIBr(NCO}] 2110 880 450
4 [(Phy)As]2[p-FCsH4).SnCIBr(NCS)] 2040 840 470
5 [(Phy)As]2[p-FCsH4)2SnCIBr(NCO}] 2095 880 465
6 [(Phy)As]2[p-FCsH4)2SnCIBr(Ns)z] 2030 1260 650
7 [(PhSbL[p-FCeH,).SNCIBr(NCS}] 2035 840 475
8 [(PhSbL[p-FCeH4).SnCIBr(NCO}] 2090 810 460
9 [(PhSbl[p-FCeH4).SnCIBr(N;)-] 2020 1260 650

Ps = pseudohalide group.
CONCLUSION

The study reflected thap{CsH,),.Sn(IV) expanded their coordination number six ie ghresence of halide/
pseudohalide ligands and the stereochemical stad@gned octahedral structure to the anionic cexapl
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