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organocatalysis is a rapidly growing research area due to its
significant advantages in comparison to conventional organic
chemistry, particularly with respect to atom economy, operational
simplicity, mild reaction conditions, environmentally benign nature,
etc. [102]. in 2014, lee and co-workers reported an environmentally
friendly metathesis reaction using organo-silica sol-gel as a catalyst
for the synthesis of propargyl alcohols [103]. catalytic acylation of
benzophenone using potassium acetate and aqueous ammonia
followed by dehydration of the intermediate acetate ester in basic
media in presence of organo-silica sol-gel afforded the propargyl
alcohols in excellent yield ( scheme27 ) [103]. subsequently, the
same group reported the synthesis of benzyl alcohols and alkyl
propargyl ethers by the same method [103,104]. ultrasound is a form
of acoustic energy that is characterized by high frequency and low
amplitude [105]. the sound waves are formed when a pressure wave
is generated by compression or rarefaction of a gas or liquid.
ultrasound is used to bond organic molecules, to activate catalysts for
organic reactions, to remove air from reaction mixtures, to reduce the
size of particles, to modify the properties of solids, etc [106,107].
cyanobacteria are the only prokaryotic life forms that can use sunlight
as energy for photosynthesis. aphanizomenon flos-aquae are
considered as one of the most promising candidates for biofuel
production. it can produce dry biomass in a controlled manner for a
longer period [5,79]. it also produces high-quality and clean algal
biomass [8]. currently, the applications of different cyanobacteria like
a. flos-aquae are being explored for the production of biofuels and
other valuable commodities [10,11,80]. in 2016, a team of
researchers led by jiang et al. reported the production of tetrahydro-β-
carotene by a mutant of a. flos-aquae with simultaneous production of
bioethanol [81].
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zhang et al. [85] synthesized six new c4-c12 substituted chalcones
from chalcones and allyl acetoacetate under ultrasound assisted
solvent-free conditions. the proposed method is simple and eco-

friendly and gave the desired chalcones in good yields. similarly, the
production of c4-c12 substituted chalcones was investigated under

sonication assisted solvent-free conditions by liao et al. [86]. ethanol
was first produced on a large scale in the early 1900s. since then,
industrial demand for ethanol and other biofuels has grown. in the

united states, ethanol is used as a renewable transportation fuel. it is
also used in the food industry and for making cellulosic ethanol.

ethanol is the most common biofuel due to its high energy density
compared to other biofuels. however, the production of ethanol from

feedstock is costly and it has other environmental and climatic
effects. biobutanol is a promising alternative fuel to ethanol. it is

produced from lignocellulosic biomass and considered to be a drop-in
fuel, since it contains approximately twice as much energy per unit

mass compared to ethanol. thus, ethanol and butanol are major
renewable energy sources as they are produced from renewable raw

materials, butanol from cellulosic biomass and ethanol from
agricultural waste [ 142 ]. the first cyclic, carbon-based drug was

isolated from microorganisms in 1969 [ 143 ]. since that time,
thousands of new drugs have been discovered. the first drugs that
were made from renewable resources were natural products. this
trend is now widespread. the compounds that are isolated from

microbes, plants, and animals are the most common drugs in the
market. these compounds have a large variety of chemical structures
and biological activities. microbial small molecule inhibitors target a

wide range of therapeutically relevant protein types, including g-
protein-coupled receptors (gpcr), proteases, kinases, phosphatases,

and ion channels. natural products are also proven to have the ability
to improve pharmaceutical stability. over 50% of the anticancer drugs

approved by the fda were derived from natural products [ 144 ].
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