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In this study, the development of synthetic strategy towards the formation
of fused heterocyclic-y-lactam rings system containing oxygen and/
or nitrogen atom were successfully established. The key intermediate
y-lactam or 2,3-pyrrolidinedione ring template was effectively
constructed using a multicomponent reaction (MCR) approach utilizing
primary amine, aldehyde and diethyl oxalacetate sodium salt in ethanolic
medium. The y-lactam ring compound formed exists in the more stable
enol form and also appears as racemic mixture. Following this, functional
group interconversion of this highly functionalized compound leads to
the formation of seven new fused heterocyclic-y-lactam rings system.
The fused 5-lactam-y-lactam was effectively constructed via Leuckart
reaction, condensation, hydrogenation and Dieckmann cyclisation. The
synthesis of fused y-lactam-y-lactam however, involves decarboxylation,
insertion of ethyl acetyl group via enamine-chemistry, imine formation
and hydrogenation followed by an intramolecular cyclisation. The
stereoselective reduction of the ethyl acetylic product followed by ester
hydrolysis and lactonization via acid activation protocol was successfully
carried out to furnish the fused y-lactone-y-lactam compound. The syn

hydrogenation product of key intermediate 2,3-pyrrolidinedione was
further reacted with hydrazine to afford the hydrazide. Intramolecular
cyclisation via Curtius rearrangement of the hydrazide gave the new
product fused oxazolidinone-y-lactam. In another synthetic strategy,
decarboxylation followed by Friedlander condensation productively
gave fused quinoline-y-lactam (pyrroloquinoline) in moderate yields.
Meanwhile the synthesis of fused quinolone-y-lactam (pyrroloquinolone)
was obtained from a nucleophilic addition and Conrad-Limpach
cyclisation. The O-alkylated product of 2,3-pyrrolidinedione was further
elaborated through Dieckmann cyclisation reaction to give fused furany-lactam ring compound. Supplementary synthetic attempts toward the
synthesis of other bicyclic compounds such as oxadiazole-y-lactam and
triazole-y-lactam using key intermediate 2,3-pyrrolidinedione however,
failed to give the targeted products.
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Glass samples with the composition of xSrO-10PbO-(90-x)B2O3 (x = 2045), xPbO-30SrO-(70-x)B2O3 (x = 0-25) and xSrO-(90-x)B2O3-2CeO28A1203 (x = 25-50 mol%) were prepared by melt-quenching method to
elucidate the structural, elastic and optical behavior in borate anomaly
region. Characterization techniques like X-ray diffraction (XRD), Fourier
transforms infra-red spectroscopy (FTIR), ultrasonic measurement, UVVisible and Luminescence (for SrO-B203-Ce02-A1203) spectroscopes
are employed in the present work. XRD data showed amorphous nature
for SrO-PbO-B203 samples while mixed crystalline/amorphous phases
for the SrO-B203-Ce02-A1203 samples at x > 35 mol%. FESEM image
and EDX analysis revealed that the samples contained Ce-rich crystalline
phase and Ce depleted glass phase. FTIR analysis revealed the presence
of B04 and B03 vibration groups. Variation of SrO in SrO-PbOB203 and SrO-B203-Ce02-A1203 samples has resulted in increased
ultrasonic velocities, elastic moduli (CL, \i, K and Y), hardness (H),
Debye temperature (9D) at lower SrO content but decreased for higher
SrO addition. The increase in the elastic moduli indicates the increase of
network rigidity of the glass system, related to the borate anomaly where
the coordination number increased with the addition of SrO. At higher
SrO additions in SrO-PbO-B203 samples, NBO formation resulted in
decrease of elastic properties. Meanwhile, decrease in elastic moduli
for SrO-B203-Ce02-A1203 samples related to the formation of NBO
and grain/phase boundaries due to mixed crystalline/amorphous phases.
The fraction of the four coordinated boron atoms (N4) values, calculated
from FTIR spectra have same trend with elastic properties results.
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Quantitative analysis of ultrasonic data using the bulk compression and
ring deformation models showed reduction in the ratio of calculated
bulk modulus to the experimental bulk modulus, Kbc/Ke indicating
decreased ring deformation in borate anomaly region. Observed
mismatch in maximum value of optical band gap (Eopt) and minimum
values of electronic polarizability (a02-), optical basicity (A) and
refractive index (n) when compared to maximum values of N4 and
elastic behavior was attributed to the formation of weak coordinated
covalent bonds during structural transformation and addition of cation
with high polarizability to the xSrO-10PbO-(90-x)B2O3 glass. Presence
of crystalline phases along with the glass matrix in the SrO-B203Ce02-A1203 glass at x > 35 mol% resulted in higher of Eopt and lower
of n values. Formation of B04 and partial crystallization have resulted
in enhancement and quenching of emission spectra in the SrO-B203Ce02-A1203 glasses, respectively. Meanwhile, by varying PbO content
in xPbO-30SrO-(70-x)B2O3 samples, elastic moduli, FTIR and optical
absorption analysis revealed that PbO acts differently i.e glass former
and glass modifier, depending on the PbO concentration. PbO can act as
a conditional glass former and its incorporation into glass in the form
of Pb04, which causes considerable change in the structure of glass. In
this work, it can be suggested that at x < 10 mol% of PbO content, Pb2+
is incorporated as network modifier, while it acts as network former for
the higher PbO content (x > 10 mol%).
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