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The research embodied in the present thesis entitled “Designing The Functional
Building Blocks For Syntheses Of Organic And Organic-Inorganic Hybrid Porous
Materials” deals with synthesis and characterization of several novel nanoporous
organic and hybrid organic inorganic materials and their applications in the field of gas
adsorption and storage, heterogeneous catalysis, ion-exchange, chromatography and so
on. Template directed synthesis of phloroglucinol diimine functionalized pore wall has
been developed and showed as outstanding catalytic support for metal mediated
catalysis. Further, surfactant templating approach for allylic polymerization of Triazine
based monomer for the formation of pure organic polymer with hexagonal arrangement
of mesopores has been shown to have excellent scaffold for metal mediated catalysis.
On the other hand porphyrin functionalized pure organic polymers are synthesized
which act as good sorbent for adsorption and storage of CO2; thereby largely
contributes to curb global pollution. The thesis has been presented in eight chapters.

Chapter 3 illustrates the synthesis of hexagonal ordered phloroglucinol diimine
functionalized periodic mesoporous organosilica (LHMS-3). Pd-LHMS-3 showed
excellent catalytic activity and trans-selectivity in Heck C—C bond formation reactions
for the synthesis of a series of value-added aromatic and aliphatic olefins.

Chapter 4 reports about the synthesis of ‘Triazine’ functionalized hexagonal
ordered organic polymer via organic-organic radical polymerization of
2,4,6-triallyloxy-1,3,5-triazine (TAT) in aqueous medium in the presence of an anionic
surfactant (sodium dodecyl sulfate) as template. For several C-C cross coupling
reactions. Pd-MPTAT shows high reusability for such catalysis.

Chapter 5 describes the unique strategy (extended aromatic electrophilic
substitution of porphyrin chemistry) for the synthesis of iron containing porous organic
polymers containing porphyrin and metalloporphyrin ring.Porphyrin functionalized
high surface area organic polymers (Fe-POP-1, Fe-POP-2 and Fe-POP-3) possess
outstanding CO2 storage ability at low pressure (19 wt%, 1 atm).

Chapter 6 delineates the synthesis of Titanium grafted periodic mesoporous
organosilica matrix (Ti-LHMS-3). Presence of Ti promotes the activation of olefins in
presence of tertiary butylhydroperoxide for the formation of epoxides.

Chapter 7 deals with the synthesis of palladium grafted periodic mesoporous
organosilica (Pd-LHMS-3) for several C-C cross coupling reactions and cyanation
reactions. This include Fluoride free Hiyama cross coupling reactions between aryl
halides and aryl silane, Cu free Sonogashira cross coupling reactions between aryl
halides and terminal alkynes and cyanation of aryl halides in presence of K4[Fe(CN)6]
as non-toxic cyanide source.Pd-LHMS-3 shows high activity than mesoporous silica
and can be reused for many cycles without being affected in catalysis.
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Biological photosynthesis is highly inspiring regarding harvesting solar spectrum to
chemical energy. Inorganic semiconductors are frequently being used as an energy
transducers, mostly worked in ultraviolet (UV) and to some extent in near visible light.!"!
Due to the availability of solar energy, visible light promoted photoreactions can be
designed through an affordable, cost-effective way.

Organic polymers having diversity in synthesis, adaptable band-gap property, can be
intriguing, although still remains unexplored. Adequate tuning in optical band-gap
sometimes fruitful in harvesting visible light >580 nm, commonly observed as

).[2’3 J Thus, without any doubt,

characteristics for conjugated microporous polymers (CMP
CMPs have immense prospect for further advancement in this area. However, owing to
the nature of bulky organic species, it would be quite difficult to control the
nanoarchitectures of porous polymers together with surface and electronic properties.
Therefore, a bipyridine-pyrene based organic photosensitizer has been proposed.
(A) Pd-catalyzed Sonogashira cross coupling is an efficient platform for making a
conjugated polymer comprising bipyridine-pyrene framework. Unlike others polymers,

CMP-A might possess nanorods or nanosphere morphology. Bipyridine moiety in CMP-A

could facilitate metal binding along with pyrene as photosensitizer.
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Scheme 1. Representation for polymer-based photosensitizer




(B) CO; conversion to valuable fine chemicals has been envisaged through N-doped
SBA-15 as basic organocatalyst. Furthermore, N-sites could be exploited for adsorption of
high quantity of CO, from a mixture of CO,, N,, H,O regarding purification of fuel gases.
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