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ABSTRACT 

The work embodied in the thesis relates to the synthesis and structural studies of 

diorganotin(IV) based coordination assemblies derived from silaalkylphosphonic acids, 

Me3SiCH2P(O)(OH)2, R
1
R

2
2Si(CH2)3P(O)(OH)2 (R

1
, R

2
 = Et; R

1
 = Ph, R

2
 = Me) and 

Me3SiC(CH3)2P(O)(OH)2. The choice of these ligands is driven by a desire to improve the 

solubility of the resulting coordination frameworks and take advantage of this property to 

transform the as-synthesized compounds into nano/colloidal domains using solution 

based approach. The thesis has been divided into five chapters.  

Several diorganotin complexes of composition, 

R2Sn{OP(O)(OH)(CH2)xSiR
1
R

2
2}(OSO2Me) (4-12) have been synthesized by following 

the synthetic protocol reported earlier from our group. The X-ray crystallographic studies 

of a few such compounds reveal the formation of one-dimensional/layered/lamellar 

structural motifs, depending upon the nature of organic substituents on tin and 

phosphonate groups. The results are included in chapter III.  

The incorporation of the silaalkylphosphonate groups in diorganotin(IV) phosphonates, 

R2Sn(O3PCH2SiMe3) [R = Et (13), n-Bu (14)],  R2Sn{O3P(CH2)3SiR
1
R

2
2} [R

1
, R

2
 = Et 

(15, 16); R
1
 = Ph, R

2
 = Me (17, 18)] and Sn{O3P(CH2)xSiR

1
R

2
2}2 [x = 1, R

1
, R

2
 = Me 

(19); x = 3; R
1
, R

2
 = Et (20), R

1
 = Ph, R

2
 = Me (21)] imparts ready solubility in common 

organic solvents including hydrocarbons and ethers. This property has been utilized to 

transform the as-synthesized compounds into nano/colloidal domains via ultrasonication 

of their solutions in ethanol-chloroform mixture. Depending upon the nature of the alkyl 

substituents on tin and phosphonate ligands, rod, disc or spherical morphologies are 

obtained. A preliminary screening of the complexes, 13-18 for their antibacterial activity 

against Gram-positive bacteria, Bacillus subtilis reveal that the colloidal particles show 

antibacterial activity while no inhibition zone was observed for their bulk counterparts. 
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The work embodies in this chapter also includes spectral studies of diorganotin 

bis(hydrogenphosphonate)s, R2Sn{OP(O)(OH)CH2SiMe3}2 [R = Et (22), n-Bu (23)] and 

R2Sn{OP(O)(OH)(CH2)3SiR
1
R

2
2}2 [R

1
, R

2
 = Et (24, 25); R

1
 = Ph, R

2
 = Me (26, 27)] in 

solution. Based on multinuclear NMR studies, it has been suggested that these 

compounds adopt a dimeric structure bearing bridging and terminal hydrogenphosphonate 

groups. The results emerging from these studies are included in chapter IV.  

The content of chapter V provides an insight into the reactivity studies of diethyl 

trimethylsilylmethylphosphonate Me3SiCH2P(O)(OEt)2 (1a) and its implications in 

organotin chemistry. The chemical transformation of 1a into Me3SiC(CH3)2P(O)(OH)2 

(H2L) and the isolation of a few mixed-ligand diorganotin(IV) coordination polymers, 

R2Sn(HL)(OSO2Me) [R = Me (29), n-Bu (31)] and (Et2Sn)6(L)4(OSO2Me)4 (30) are 

discussed in this section. These compounds have been characterized by IR, multinuclear 

NMR as well as X-ray crystal structure analysis (for 30). The isolation of MeP(O)(OEt)O
-

Na
+
 (32) is achieved from the reaction of 1a with ethanolic sodium hydroxide under 

optimized conditions. Using this ligand, a few diorganotin bis(O-

ethylmethylphosphonate)s R2Sn{OP(O)(OEt)Me}2 [R = Me (33), Et (34), n-Bu (35)] 

have been isolated and characterized by spectroscopic methods as well as X-ray crystal 

structure analysis of 35. We also examined the reactivity of 1a towards diorganotin 

oxides in the presence of triethylamine. This approach has been useful to synthesize α-

functionally substituted tetraorganotin compounds, R2Sn{CH2P(O)(OEt)2}2 [R = Me (36), 

Et (37), n-Bu (38)]. A putative mechanism for the formation of these compounds has been 

proposed by considering phosphonate-stabilized carbanion, (EtO)2P(O)CH2
-
 as the 

intermediate.  
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