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ABSTRACT

The work presented in this thesis is a systematic study to develop a rational synthesis of
organoamine mediated zinc phosphite/phosphonate-based coordination assemblies. The use of
phosphonate/ phosphite diesters instead of conventional oxy-phosphorus acids in hydro-
/solvothermal reactions provides an insight into the genesis of higher dimensional structural motifs
via the isolation of intermediate phases. Several new organic-inorganic hybrids have been isolated
and their proton conduction behaviour studied. The inclusion of imidazole/imidazolium cations in
the structural frameworks, such as [Hz2Im]2[Zn3(HPOz3)4] and [Zn(HPO3)(HIm)] offers an intrinsic
proton source to enable high proton conductivity on the order of 103-10* S cm™ at 35 and 77%
RH in the temperature range of 25-100°C. The synthetic approach has been extended to the zinc
phosphonate family. The results are described in chapter Ill. In chapter IV, new cadmium
phosphites, [Cd{OP(O)(OH)H}2-(4,4"-bipy)], [H2pip][Cd(O3PH)-H20]-H20 and a mixed ligand
coordination polymer, [Cd(OAc)(0x)o.5(bix)] formed by in situ formation of oxalate (ox) ligand
are reported. Impedance measurement studies between 25-65 °C under 77 % RH reveal ultrahigh
proton conductivity on the order of 102-102 S cm™. These can be regarded as important additions
to the known family of high proton conducting materials. The synthesis and structural aspects of
related cadmium phosphate esters, [Cd{OP(O)(OMe)2}2: (4,4 -bipy)] and
[Cd{OP(O)(OMe)2}2-(CeH1002N2)] are summarized in chapter V; the latter being formed by in
situ N-formylation of piperazine under solvothermal conditions in presence of DMF as solvent.
The study has been extended to explore the reaction of phosphate triesters with elemental tin at
elevated temperatures (180 °C). The method offers a viable route to Me2Sn {OP(O)(OR")2}2, (R
= Me, Et). The reactions invariably proceed via the concomitant formation of Sn-C and Sn-O-P

bonds. A facile metal ion metathesis is observed upon the reaction of Me2Sn{OP(O)(OMe).}. with



Zn(OAC)2 under ambient conditions and resulted in the isolation of Zn{OP(O)(OMe).}. as a

crystalline solid.



R
39 iR o TRd BT TSI TR aTl fofdh hiethe / B I e- TR TH-ad
TSl & IHITd TR0 Bl fAHRIT a=4 & o T afyd 3eH 81 gRgl-
reicaiya fafsaredl # URURS SRN-BRERY RIS & T6ld BIbe / BRBINT
STRCY BT JUINT AL IRUN b (e b HIH Y I ST WRAHIHD WU Pl
IR B U ST e Bl ¢ | Hs T BIa - B D GhI Bl ST ford 1 &
3R 3, I Wl dTed IdeR &1 3T fhar T 81 [Halm]a[Zns(HPO3)s] 3R
[Zn(HPO3)(HIm)] S RS &id | SHSie/SHSTelead SGIUll dI =M HRAT
10 % HH R I UICH ATadhdl DI F&H B & o T SHidRe UieiH Hid UaH ddl g |
102-10 S cm™! 35 W 3R 77 % 3RTH 25-100 °C P AgHH 3o H | RiAfew ef¥pivr ol

fSieh BIehbIHe uRaR de deT fear mar g1 uRomy srearg 11 7 aftfa g1 sremg v | 9
FSTTH BRWBTICH, [CA{OP(0)(OH)H}- (4,4 -bipy)], [Hapip][CA(OsPH)x(H20)]-H:0 3R
us FAf¥a fofis TH-ag4 UieliTR, [Cd(OAC)(0x)o.s(bix)] SHTaRITAE (3HTaT) forfis & Tt
T34 gRT FAffd 817 & G181 77% SIRUD & d8d 25-65 °C & ard UfqETe AT 37eqa

10102 S cm™! & S TR 3eTTRTS UIeiH ATl 6! e HRdl gl 30 I Wi Jargd

It & 19 IRER & e Ag@yul uRasds AT o Iabdr g1 Jefid hefim hidhe

T & IRAYU 3R IWANASG U,  [CA{OP(0)(OMe)2}z-(4,4 -bipy)] 3R
[CA{OP(O)(OMe)2}2+ (CsH100:N,)] BT 31eaT v & Fafd fopar T §; a1 & SITHus &t
U & Hicde & U & Aiearydd Uil & dgd TguRioH & Aig T1-BIAGARM gRI

TfEd fHar S RET B | 3eqg= &1 Hal dAMIHM (180 °C) TR HIfeid fe & WY Bt ey
o1 ufafeear &1 udl T & o sgrar 1 8 1 faf Me,Sn{OP(0)(OR):}-, (R = Me, Et) &
foTe ues g AT Ue SRt & | Ufafshard 89=I Sn-C 3R Sn-0-P €18 & Tgdd! 167 &




ey § 3 gt g1 gRazh uRfRufadt & Me.Sn{OP(0)(OMe),}> & TTY Zn(OAC), Bt
yfafhar W TH gE ulg 3MEA AR I@m Wi § SR 9% RumEReRy
Zn{OP(O)(OMe),}, HT 3I@Td gidl g | fhedia 31 & =g H|
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