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Abstract:  Four new phenylarseniato adducts and organotin 
derivatives have been synthesized and studied by infrared. The suggested 
structures are polymeric, (SnX4; X = Cl, Br) and SnPh3Cl while being 
discrete for SnPh2Cl(PhAsO3H)2isoBu2NH2. When OH- - - Cl, NH - - - O or 
NH- - -Cl hydrogen bonds are involved, supramolecular architectures are 
obtained. 
 
Keywords:  hydrogenphenylarseniato, phenylarseniato, tin centre, 

polymeric and discrete structures, supramolecular 
architectures 

 



TRAORE, DIOP and SIDIBE 
 

                                                                                                                             St. Cerc. St. CICBIA  2012 13 (4) 388 

INTRODUCTION 
 
Organotin (IV) compounds are known for various applications (industry, medicine, 
agriculture) [1] and explain the focus of several research groups in this field [2-9]. Our 
group have yet published several papers dealing with [10-17] and initiate her the study 
of the interactions between Cy2NH2PhAsO3H and SnX4 (X = Cl, Br), SnPh3Cl or 
SnR2Cl2 which have yielded four new phenylarseniato and hydrogen phenylarseniato 
adducts, infrared study of which have been carried out then structures suggested on the 
basis of infrared data. 
 
 
MATERIALS AND METHODS 
 
Cy2NH2PhAsO3H

.3/2H2O has been obtained as a powder on mixing PhAsO3H2 with 
Cy2NH in water in 1/1 ratio and allowing water to evaporate at 60 °C. When ethanolic 
solutions of Cy2NH2PhAsO3H

.3/2H2O are mixed with benzene solutions of SnCl4 or 
SnBr4, or ethanolic solutions of SnPh3Cl or SnPh2Cl2 (in specific ratios) precipitation 
occurs. The precipitates were stirred around two hours and filtered. The analytical data 
% calculated and % found has allowed suggesting the following formulae (Table 1). 
 

Table 1. Results of the elemental analyses 

Elemental analysis (%) 

C H N 

C
om

p
ou

n
d

 

Chemical formula 

calc. found calc. found calc. found 

A 2[(Cy2NH2)2PhAsO3]
. 

SnCl4
.H2O(1/2) 

51.18 50.29 7.67 6.69 3.98 3.39 

B 2[(Cy2NH2)2PhAsO3]
. 

SnBr4(1/2) 
45.98 44.92 6.76 7.02 3.57 3.52 

C PhAsO3HSnPh3
.SnPh3Cl. 

(Cy2NH2Cl)1/4 
.3H2O(1/3) 

51.76 51.34 4.50 5.36 0.33 0.22 

D [SnPh2Cl(PhAsO3H)2] 
isoBu2NH2(1/1) 

44.83 43.03 4.90 4.85 1.63 1.14 

 
The elemental analyses have been performed by the Laboratory of Microanalyses-
University of Montpellier II-France. The infrared spectra have been recorded at the 
University of Padova, Italy, by means of a Perkin Elmer 180 spectrometer  using CsI, 
the sample being as Nujol mulls. Infrared data are given in cm-1 (IR abbreviations: (vs) 
very strong, (s) strong, (m) medium, (w) weak, (vw) very weak, (br) broad). All the 
chemicals were purchased from Aldrich-Germany and used as such. 
 
 
RESULTS AND DISCUSSION 
 
Let us consider the IR data of the studied adducts and derivatives: 
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(A):s OH2 = 3400 (s);s NH
2 = 2400 (s);as NH2 = 2380 (m);s AsO3 = 850 (vs); s 

AsO3 = 690 (s); νas SnCl4 = 300  (vs)                                                                                                       

(B):OH2 = 3400 (s);s NH2 = 2395 (m);as NH
2 = 2385 (m); as AsO3 = 900 (vs),  

850 (vs); s AsO3 = 750 (m);  νas SnBr4 = 208 (vs)   
(C):OH2 = 3300 (s);s NH2 = 2800 (br);as NH

2 = 2180 (br);  NH
2 = 1610 (vs);  

as AsO3 = 890 (vs);  s AsO3 = 750 (vs);  νas SnC3 = 270 (vs)   
(D):s NH2 = 2800 (br);as NH

2 = 2300 (m); as AsO3 = 895 (vs);  s AsO3 = 760 (vs);  

νas SnC2 = 270 (vs) 
 
The antisymmetric vibrations νas SnCl4 and νas SnBr4 appear as a very strong and 
symmetrical band consistent with a D4h symmetry according to Group Theory and allow 
to consider a trans coordinated SnX4 molecule. The IR data allow to suggest an infinite 
chain structure for [PhAsO3.SnX4]

2-, the anion behaving as a bidentate ligand, the 
environment of the tin centre being octahedral (Figure 1). When the cations are involved 
through NH- - -O or NH- - -X hydrogen bonds, supramolecular architectures are 
obtained. 
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Figure 1. Proposed structure for [PhAsO3.SnX4]
2- 

 
For PhAsO3HSnPh3

.SnPh3Cl.(Cy2NH2Cl)1/4
.3H2O the suggested structure is an infinite 

chain of HOAsO2PhSnPh3 to which SnPh3Cl molecules coordinate through the OH 
group (the environments of the tin centres are trigonal bipyramidal) (Figure 2). 
While considering [SnPh2Cl(PhAsO3H)2]

- a discrete structure is suggested, the 
environment around the tin centre being trigonal bipyramidal, the anion behaving as a 
monodentate ligand (because of steric effects, PhAsO3H are on equatorial positions, the 
phenyl being on apical ones) (Figure 3). 
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Figure 2. Proposed structure for PhAsO3HSnPh3

.SnPh3Cl.(Cy2NH2Cl)1/4
.3H2O 
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Figure 3. Proposed structure for [SnPh2Cl(PhAsO3H)2]

- 
 

When hydroxyl group and cations are involved in hydrogen bond, supramolecular 
architectures are obtained. 
 
 
CONCLUSIONS 
 
Infinite chain structures are obtained (three), a discrete one the anion behaving as a 
bidentate ligand or a monodentate one. When hydrogen bonds are involved 
supramolecular architectures are obtained. 
 
 
ACKNOWLEDGEMENTS 
 
We thank Professor M. Vidali (University of Padova-Italy) for equipment support. 
 
 



NEW HALO- AND ORGANOTIN (IV) PHENYLARSENIATO ADDUCTS AND DERIVATIVES 

 

St. Cerc. St. CICBIA  2012 13 (4)                                                                                                                               391

REFERENCES 
 
1. Evans, J.C., Karpel, S.: Organotin Compounds in Modern Technology, J. Organomet. Chem. 

Library, 1985, 16, Elsevier, Amsterdam; 
2. Gielen, M., Bouhdid, A., Kayser, F., Devos, D., Mahieu, B., Willem, R.: Applied Organometallic 

Chemistry, 1995, 9, 251; 
3. Gielen, M.: Tin as a Vital nutrient: Implication in Cancer Prophylaxis and Other Physiological 

processes in: Antitumor Active Organotin Compounds, (Editor: Cardelli, N.F.), CRC press, 1986; 
4. Ng, S.W., Kumar Das, V.G.: Journal of Organometallic Chemistry, 1993, 456,175; 
5. Kamruddin, S.K., Chattopadhyaya, T.K., Roy, A., Tiekink, E.R.T.: Applied Organometallic 

Chemistry, 1996, 10, 513; 
6. Diop, C.A.K., Okio, K .Y.A., Diop, L., Mahieu, B.:  Main Group Met. Chem., 2000, 9, 23;  
7. Sidibé, M., Lahlou, M., Diop, L., Mahieu, B.: Main Group Metal Chemistry, 1998, 21 (10), 605; 
8. Okio, K.Y.A., Diop, L., Russo, U.: Scientific Study and Research - Chemistry & Chemical 

Engineering,Biotechnology, Food Industry,2009, 10 (1), 11; 
9. Diallo, W., Okio, K.Y.A., Diop, C.A.K., Diop, L.A., Diop, L., Russo, U.: Main Group Metal 

Chemistry, 2009, 32 (2), 93; 
10. Diallo, W., Diassé Sarr, A, Diop, L., Mahieu, B., Biesemans, M., Willem, R., Köhn, G.K., Molloy, 

K.C.: Main Group Metal Chemistry, 2009, 10 (3), 207; 
11. Pellerito, L.,  Nagy, L.: Coordination Chemistry Reviews, 2002, 224, 111;  
12. Gielen, M.: Applied Organometallic Chemistry, 2002, 16, 481; 
13. Ng, S.W., Kumar Das, V.G., Holecek, J., Lycka, A., Gielen, M., Drew, M.G.B.:  Applied 

Organometallic Chemistry, 1997, 11, 39; 
14. Ma, C.,  Zhang, J.: Applied Organometallic Chemistry, 2003, 17, 788; 
15. Diop, C.A.K., Diop, L., Toscano, A.R.: Main Group Metal Chemistry, 2002, 5, 25; 
16. Kane, H.Q., Okio, K.A., Fall, A., Diop, L., Russo, U., Mahieu, B.: Main Group Metal Chemistry, 

2009, 32, 4; 
17. Guèye, O., Qamar, H., Diop, L., Diop, C.A., Russo, U.: Polyhedron, 1993, 12, 1245. 
 
 
 
 
 
 
 
 
 


