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Combined approaches to drug delivery, materials
synthesis, and green solvents offer a wide range of
potential opportunities. These applications are
based on molecular interactions, which are central
to this exploration. In order to gain an
understanding of the driving forces behind the
observed synergies, we need to dissect these
mechanisms. Moreover, pharmaceuticals, energy,
and environmental sustainability are discussed in
light of their potential implications. The
combination of inositol and ionic liquids presents
a promising avenue for achieving sustainable
solutions. This chapter underscores the
transformative power of their collaboration,
presenting a tapestry of opportunities for sciemtif
advancement and technological innovation. As
research progresses, this synergy holds the
promise of reshaping conventional practices and
driving progress towards a more sustainable and
healthier future.
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I. INTRODUCTION

lonic liquids have recently revolutionized reseafatilities and the chemical sector.
They are a crucial target for the development ofide variety of developing technologies,
including medication delivery, catalysis, sensaiculture, nanoscience, pharmaceuticals,
biopolymer processing, colloidal sciences, wastgaleng, etc., in addition to their special
solvent characteristics [1-2]. lonic liquids (ILs3, new class of solvents, have distinct
characteristics. These substances, which are iedlird green chemicals like solvents, are
crucial in lowering the usage of potentially darayes, poisonous, and ecologically damaging
substances. As shown Kig. 1, there are now three distinct generations of Hat tan be
distinguished [3].
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High Toxicity Low Toxicity

Figure 1: Systematic Representation of lonic Liquid Generetio

The ionic liquids (ILs) are salt-like green chentscéhat are in a liquid state. The
ionic liquids are justionic = ions (cations+aniomsid liquid = molten state. Whose melting
point is below some of therratictemperatures viz. 100 also variously called molten salt,
ionic fluids, fused salt, ionic melts, etc. ILs dynamic green solvents it can be used in
various fields. Many researchers have shown a ap@terest in ionic liquids in the last few
years [4]. ILs are versatile properties such as Vayour pressure, low melting point, high
thermal stability, good electric conductivity, dgsrecyclable and green solvents, task-
specific solvents, etc. There are strong interastioith different molecules because ILs have
high lattice energies that could have the ionicdbasually stronger than the Van der Waals
bond. Developing a toxic-free, eco-friendly prodisca significant challenge in our society it
has promoted sustainable chemistry using greennanetoxic products to create fruitful
products and protect nature [5].
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Figure 2: Ethyl Ammonium Nitrates

1. History

The history of ionic liquids (ILs) (green solventigtes to 1914 with the synthesis of
the first ionic liquids “ethyl ammonium nitratesFi@. 2) at room temperature by German
chemistPaul Walden (Fig. 3) appearing at a melting point of 12 In place of nitro-
glycerine, these ionic liquids have been employethéke explosives. In 1934, ionic liquids
were produced for the electrodeposition of alumimin combinations of aluminium chloride
and 1-methyl pyridinium bromide [6].

Figure 3: Paul Walden-1914

2. Definition: “lonic liquids are salts that are liquid at temparas below 100°C, or even at
room temperature, and include weakly coordinated pairs. A stable crystal lattice
cannot form in the presence of one organic elenzmt at least one ion with a
delocalized charge [7].”

3. Structure of lonic Liquids: The ILs structure consists of various types ofaregtiand
anions Fig. 4 and 5). The positive charge such as cations are playledga role in an
organic compound and the negative charge i.e.narace little amount of their formation
of a structure that is an inorganic compound. Theding with cations and anions is
weak and these compounds have a molten state igarttemperatures below 1@
because ionic liquids have a salt-like structune, galt structure has a strong crystalline
structure, which melts at very high temperatures,itnic liquids tend to melt between
room temperatures below 100°C. Between these temuypes, they are called ionic
liquids. Some ionic liquids are liquid at room tesmgture, they are called RTIL (room
temperature ionic liquids) [8-9].
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Figure4: Structure of Different lonic Liquids, [A] Cationf3] Anions.

M

N

b,

1-Methyl-n-3-octylimidazolium chloride

HJ{:\Pﬁ CH, ﬁ
H,C(H,C)y _C Wﬁ_o
O

N-Dodeeyl-N, N-dimethyl-3-ammaonio-1-propanesulfonate

__~CH,(CHy)sCH;
h"‘
{/ ) PFy
|
CH,

1-Methyl-3-octylimidazolium hexatluorophosphate

Q
P—0
H Cj/_{ o
3 H CH
H,C 3 3
C en, CH, CH;

Trihexyltetradecylphosphonium-bis(2,4 .4
trimethylpentyl) phosphinate

O“

(,HI{CHE},,(.'Hg_
1-Decyl-3-methylimidazolium chloride

CH
P

4

N

(CH,)yCH;

1-Decyl-3methylimidazolium tetrafluoroborate

Figure5: Some Molecular Structures of lonic Liquids.

Copyright © 2024 Authors

Page | 159



Futuristic Trends in Chemical, Material Sciencebl&o Technology
e-ISBN:978-93-5747-824-3
IIP Series, Volume 3, Book 6, Part 2, Chapter 4
EXPLORING THE SYNERGY OF IONIC LIQUIDS AND INOSITOL
A CHAPTER ON NOVEL APPLICATIONS AND MOLECULAR INTERCTIONS

4. Different Generations of lonic Liquids. ILs has drawn the great attention of scientists
since the mid-1990s. Since then, they have garreedet of interest in several fields of
scientific research. The Scopus database has hgedrfumbers of papers in the last few
years, demonstrating the significance of ILs a®ssiple "green solvent." Recent years
have seen widespread use of the second and tmetagen ILs, which are more
efficient and ecologically friendly than the firgeneration ILs [10-11]. The cations and
anions of the second and third-generation ILs maysynthesized from cost-effective,
ecologically favourable renewable resources.

The notion of task-specific IL design for certajpécations was inspired by the
possibility of tailoring the unique cation and amiproperties to enable the development
of important new materials. As shown in Fig. 6,réhare now three distinct generations
of ILs that can be distinguished physical, chemiaatl biological properties [12].
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Generation 3:
ILs with targeted biological pluperﬁﬂs combined with chosen physical and chemical properties
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Figure 6: SystematidRepresentation of First, Secoand Third Generatior is Molecule
with Physical, Chemicalnd Biological Property.
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5. Physical Properties of all Generations. Solvents frequently employ ionic liquidAll

generations properties have been shown inTable 1. These compounds' cations

anions can be altered to improve their special iphlscharacteristics. With tf
development of these molecules, a number of iogjoids with particular chemici
applications have been created. On the cationesetftompounds, there are a numbe
distinct functional groups that can interact and camy particular chemical proces

[13]. The chemical substance is frequently utilised asraplex ligand or as a lubrical
These substances, which are referred regardeceasetiond generation of io liquids,

are also chemically and physically stable. Simitawour structure, classical ionic un
have been shown to be physiologically active andatdous in several medicir
molecules. Based on these medications, a thirdrggoe of ionic liquidshas been
created. These substances exhibit ionic li-like physical characteristics as well as v
low toxicity. In other words, our ionic ions may hened into medicine [14].

Table 1: Representation of Three Generation Properties

First Generation |ls

Second Generation |ls

Third Generation lls

Dialkylimidazolium
and Alkyl pyridinium
derivatives.

Reduce
Biodegradable.

Air and Water stable.

» Mainly composed of | » Made up of Cations | » Also made up o
Cations and Anions. and Anions. Cationsand Anions.
» Toxic. » Toxic. > Lower Toxic
» Non-Biodegradable. » Lower Melting Point.| > Lower cost
» Not suitable for » Soluble in organic » Highly purified.
Biotransformations. solvents. » High-Biodegradabile
» Air and Water » Viscus solvents. > Biological Active
sensitive. » High Kinetic and » High Viscosity
» Cations— Thermal Stability. » Green solven
> >
>
>

Functior-specific ILs.
More Hydrophilic anc
Hydrophobic natur:
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> Anions- » Cations— » Cations— Choline.
Chloroaluminate and Dialkylimidazolium | » Anions- Sugars,
Metal Halides. and Alkyl pyridinium [(CF3SOy)NT], amino
derivatives. or organic acids, alky
> Anions- BF", PP sulfates, or alkyl
and GHsCO,. phosphates.

6. Classification: lonic liquids (ILs) are most frequently categorizatb two: aprotic ionic
liquids (APILs) and protic ionic liquids (PILs) [1.5

* Protic lonic Liquids (PILs): In 1888, Gabriel released the earliest PILs, ethano
ammonium nitrate (EOAN). PILs are frequently made dombining equimolar
amounts of bases and acids, neutralising basesawaidls, or both. A PILs is a salt in
which protons are transferred from Bronsted aci@itonsted base, but APILs don't
undergo these proton transfers due to their ioimiectire [16]. The melting point of
PILs is often lower and they are more fluid anddugriible than ordinary polymers.
A polymer membrane fuel cell operates well undar-homid and high-temperature
conditions thanks to the properties of PILs as @ratonducting electrolytes. As a
result of aggregation or ion complex formation, bete proton transfer is prevented,
thereby limiting the ionicity of PILs [17]. The PdLproperties have shown in Fig. 7

(A).

* Aprotic lonic Liquids (APILS): Aprotic ionic liquids (APILs) containing large
irregular organic cations have due to having lowtimg points because they cannot
be efficiently packed with a monoatomic or polyatonmorganic anion. APILs are
made using a basic process and ion exchange. AlPé_sne of organic chemistry's
most significant solvent classes for experimentakeasment of chemical and physical
properties such as melting point, density, visgosihd conductivity [18]. The APILs
properties have shown kig. 7 (B).

Low Proton
Conductivity

High Praton

Conductivity |

(A]
Figure 7: [A] Protic lonic Liquid (PILs) Properties, [B] Aptic lonic Liquid (APILS)
Properties.
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7. Properties of lonic Liquids. The unusual physicochemical features of ILs, whithy
take on various forms depending on the known cati@md anions they can combine
with, have attracted scientific and industrial atien. They are also non-flammable and
non-toxic, providing a safe working environment][19

Furthermore, ionic liquids are highly tunable, aliog for the modification of
their properties to suit specific applications. sammary, ionic liquids offer many
advantages due to their low vapour pressure, tulitgabnd non-toxicity(Fig.8).

High
Thermal

\Stabi]it_v

Electrical |
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\P 'oint

Figure 8: Systematic representation properties of ionic tiqui

8. Application of lonic Liquids: ILs are now widely employed in many different figldf
research and technology. ILs are most commonly @sedreen solvents in place of
volatile solvents. lonic liquids are used for aiegr of additional things these days, some
of which are briefly listed.

Main advantages of ionic liquids are that they maoa-flammable, non-volatile,
and thermally stable [20-22].

Additionally, their low vapour pressure makes thamattractive solvent for many
reactions. lonic liquids can be tailored to meet Hpecific requirements of a given
application, making them a valuable tool in the srodchemical laboratory [23]. The
versatile application of ILs has shownHig. 9 and publication graph of ionic liquids in
Fig 10.
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Figure 10: Number of Publications on lonic Liquids in Yearween 1996 To 2020.

9. Micelar Properties of lonic Liquid: lonic liquid (IL) micellar properties are a
fascinating field of research because they comhisé distinctive characteristics with
surfactant behavior in solution. Salts made comepledf ions and liquid at or close to
room temperature are known as ionic liquids [24jeyl have drawn a lot of interest due
to their amazing solvent characteristics, non-vidigt and lack of flammability.
Micelles, which are collections of surfactant maeles in a solvent, can be created when
ILs and surfactants are mixed. lonic liquids andfasiiant chemistry cross in an
interesting way thanks to the micellar charactessof ionic liquids. For the purpose of
better comprehending the underlying mechanics amedtiog new applications in a
variety of sectors, researchers are still lookimtg these features [25]. Various key aspect
of ionic liquids have shown given belowTrable 2.
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Table 2: Some Key Aspects of Micellar Properties

Micelleformation | In ILs, surfactant/inositol molecules can group eibgr to
form micelles, much like in conventional solveriffe ionic
headgroups that make up the hydrophilic shell atotinese
micelles' hydrophobic core are generated by théastant
tails. The critical micelle concentration (CMC) andcelle
size can be influenced by the special solvatiormagttaristics
of ILs.

Effect of ionic The creation of micelles can be considerably infaesl by
liquid structure | the ionic liquid's structure and makeup. The sigbiand
production of micelles can be affected by the catind anior
composition of the IL because these interactiotes alow the
surfactant molecules interact with the IL ions.

Tuning micellar By using certain surfactants/inositol and ILs watistomized
properties structures, researchers may adjust the micelleacteistics
in ILs. This makes it possible to create micellggtems with
the necessary characteristics for a variety of ,usetuding
extraction, catalysis, and solubilization.

Enhanced The solubility of hydrophobic substances in aquemupolar
solubilization solvents can be improved by the combination of &l
surfactants/inositol. This characteristic can bigfoéin fields
where ILs are employed as substitute solvents, asareer
chemistry.

Thermodynamic Studies on the thermodynamics of micelle productioflLs
studies can shed light on the energetics of the proceddwe. to ILs'
special characteristics, the enthalpy and entropsnges
connected with micelle production might vary frohose in
conventional solvents.

10. Impact of Additives: The effect of additives on micellar formation imio liquids varies
on the additive in question, its quantity, and gaeticular IL-surfactant/inositol system
under investigatiorfFig. 11). To tailor micellar characteristics to a specdjmplication’s
needs, scientists and engineers frequently coneljmeriments with different additions
[26-27]. The ability to modify micelles in ILs ugiradditives has the potential to create
new opportunities in a variety of fields, includicgemical processing, medicines, and
materials research.

Copyright © 2024 Authors Page | 165



Futuristic Trends in Chemical, Material Sciencebl&o Technology
e-ISBN:978-93-5747-824-3
IIP Series, Volume 3, Book 6, Part 2, Chapter 4
EXPLORING THE SYNERGY OF IONIC LIQUIDS AND INOSITOL
A CHAPTER ON NOVEL APPLICATIONS AND MOLECULAR INTERCTIONS

Interaction of Different Systems

e

g

TONIC ' IONIC
LIQUIDS / LIQUIDS

NMR
FT-IR
UV-VIS
DLS
COLORIMETRY

CONDUCTOMETRY
VISCOMETRY
SURFACE TENSION

Study of different molecules Interaction Characterization

Figure 11: Interaction with Different Additives of lonic Liqds.

» Stability and Critical Micelle Concentration (CMC): Micelles in ILs can become
less stable as a result of additives. The CMC ocentration at which micelles first
form can be raised by some additions. Dependingheimm chemical makeup, other
substances can improve the stability of micellepatentially interfere with their
creation [28].

 Tuning Micelle Size and Shape: Micelles in ILs can have their size and shape
altered by additives. For instance, the inclusibrmsurfactants or co-solvents may
cause the development of mixed micelles, in whievesal surfactant molecules are
integrated into a single micelle. The micelles' @ivsions and characteristics may
change as a result.

» Solubilization: Specific substances can become more soluble inllaricolutions
when certain additions are added. This is partrtbulsignificant in situations when
the solubilization of target molecules is criticalich as medication administration or
extraction procedures.

* lonic Strength: The ionic strength of the IL solution may changerathe addition of
salts or other ionic species. By changing the edstdtic interactions between the
surfactant molecules, this variation in ionic sg#ncan have an impact on micelle
formation [29].

* pH and Temperature Sensitivity: The micelles in ILs may become sensitive to pH
or temperature due to certain additions. When theelias break down or alter their
characteristics in reaction to pH or temperatur@nges, this feature can be helpful in
controlled release applications.
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» Viscosity and Rheology: The viscosity and rheological behaviour of micellar
solutions in ILs can be affected by additives. Téas be significant in applications
like improved oil recovery where it's crucial to mage the solution's flow
characteristics.

* lonic Liquid Compatibility: The compatibility of additions with the selected IL
must be taken into account. It's possible that saduktives won't mix with some ILs,
causing phase separation or the development obordhale precipitates.

» Application-Specific Properties. The selection of additives can be customized for
certain uses. For instance, additives can be edlin catalysis to design micellar
systems that are best suited for a certain chemgeation [30].

* Environmental Impact: The selection of additives in the context of greeamistry
can also affect how environmentally sustainableczgss is. It may be preferable to
use green additives that are less harmful or masgyebiodegradable.

* Characterization: The characterization of micellar systems in ILs mifpecome
more challenging when additives are included. Itynize necessary to use
sophisticated methods like spectroscopy, scatteramgd microscopy to fully
comprehend the structure and behavior of thesieatrsystems [31].

11. Physicochemical Properties: A lot of research has been done on the physicomda
aspects of amphiphilic molecules because of thisitindtive traits(Table 2). These
molecules have both hydrophilic and hydrophobic pgonents, which enables them to
interact with both water and other molecules [3®pplications in tissue engineering,
nanotechnology, medication delivery, and othed8eatan all benefit from these qualities.
The ability of amphiphilic molecules to form micedl which are crucial for many
biological activities, allows them to self-asseméiieictures. In addition, they may create
a monolayer at the air-water interface by adsorbivigch is helpful for the creation of
surfactants. Last but not least, amphiphilic mdiesucan function as emulsifiers to
stabilise emulsions and improve the solubility gétophobic substances. Overall, due to
their distinct physicochemical characteristics, appilic compounds are a significant
tool in many fields [33].

Table2: Comparison the Various Physicochemical Propertiesof lonic Liquidswith
Surfactants and Organic Solvents.

Property Organic Solvents lonic Liquids Surfactants
Number of >1,000 >1,000,000 >100000
solvents
Applicability Single function Multifunction Multifaction
Catalytic ability | Rare Common and tunable Sometandble
Chirality Rare Common and tunable Common and tunapl
Vapour Obeys the Clausius-Negligible under Negligible under
pressure Clapeyron Equation normal conditions normal conditions
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Flammability Usually, flammablg Usually, non- Non-flammable
flammable
Solvation Weakly solvating Strongly solvating Sigbnsolvating as
‘micelle’
Tunability Limited range of | Unlimited range Broad range of
solvents available | means 'designer tunability
solvents'
Polarity Polarity concepts | Polarity concept Polarity concepts
Conventional | apply questionable apply
Cost Normally 2 t0 100 times the | 2 to 10 times the cost
inexpensive cost of organic of organic solvents
solvents
Recyclability Green imperative Economic imperativ&conomic imperative
Viscosity/cP 0.2-100 22-40,000 200-250
Density/g cm-3| 0.6-1.7 0.8-3.3 1.02-2.04
Refractive 1.3-1.6 1.5-2.2 1.0-1.8
index

* Interfacial Properties. Interfacial properties of ionic liquids are essahtfor
understanding their behavior at the interfaces witter materials and phases. These
properties are crucial for various applicationgluding electrochemistry, catalysis,

and separations [34].

The interfacial properties of ionic liquids are Mg versatile and can be
tailored to suit specific applications. Their alyilto interact with different interfaces,
modify surface properties, and form stable interfawith various materials makes
them valuable in a wide range of scientific andustdal contexts [35]. Researchers
continue to explore and exploit these propertigsiriaovative solutions in various
fields have shown iffable 3andFig. 12.

Table 3: Some Interfacial Propertiesof lonic Liquids.

Wettability

Adsor ption

Electrode-IL interfaces

lonic liquids frequently
display unusual wettin
behaviour on solig
surfaces as a result of the

low volatility and

Their capacity to moiste
surfaces is beneficial i
processes like coating af
lubrication.

adjustable surface tensiornthis adsorption, material

gjof adhering to solig
| surfaces and changing t
viinterfacial  characteristic
of such surfaces. Utilizin

ntribology and corrosior
nprotection  performanc
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altering  the  surfac
chemical.

lonic liquids are capableThe electrode-IL interface

essential for the functionalit]
nef components like batterig
sand  supercapacitors

jelectrochemical application
sAt these interfaces, ioni
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Gas-IL interfaces Liquid-liquid interfaces | Biological interfaces

lonic liquids have thelonic liquids can createlt has been investigated hqw
ability to create gas-IL solid liquid-liquid surfaces ionic liquids interact with
interfaces, which is usefulwhen in contact with otherbiological surfaces including
for the processes of gasmmiscible liquids, such cell membranes and proteins.

adsorption and separationas oils or organic solventsDeveloping IL-based
In order to create cleanein the emulsification angimedication delivery devices
and more effective ggsextraction processes, thesand bioanalytica
separation systems, thesmteractions are crucial. | applications requires @
interfaces may be made fo thorough understanding of
selectively collect these interactions.
particular gases.
Nanostructure Rheological behavior Interfacial tension
formation

lonic liquids have thelonic liquids function| The efficiency of ionic
ability to self-assemble atdifferently in lubricating| liquids in procedures lik

1%

interfaces, creatingand coating applicationsliquid-liquid extraction and
organized nanostructurgsdepending on theiremulsification may  be
These structures may bénterfacial rheological impacted by the fact that

modified for a variety of characteristics, such ashey may have lower
uses, such as creatingurface shear viscosity. | interfacial tensions than
templates for conventional solvents.
nanomaterials.

[ CMC ] Critical micelle concentration.

[ Yeamce ] Surface tension at the CMC.

[ | ST ] Maximum surface excess concentration.
[ Tenme ] Surface pressure at CMC.

[ Amin ] Minimum area per molecule.

[ PGy ] The efficiency of adsorption.

\

Figure 12: Different Interfacial Parameters.

 Thermodynamic Propertiess Thermodynamic properties of ionic liquids are
essential for understanding their behavior in u&igrocesses and applications,
including chemical reactions, separations, and ggnstorage. The thermodynamic
properties of ionic liquids are fundamental forith@esign and utilization across a
wide range of applications. Researchers and enginese these properties to tailor
ionic liquid formulations to meet the specific regments of various processes,
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contributing to the development of innovative tedlogies in chemistry, materials
science, and engineering [36].

Table 3: Some Thermodynamic Properties of lonic Liquids

allows them to absorb ar
release heat efficiently
making them useful i
thermal energy storag
applications.

dole in determining
,thermodynamics o]
1processes like dissolutig
eand  extraction. Thes
properties can be tuned |
selecting specific  ionig
liquid compositions.

f stability of reactions
nrhermodynamic modeling i
eoften used to predict an
ppptimize  phase equilibri
cinvolving ionic liquids.

Vapor pressure

Solubility

Thermal conductivity

While ionic liquids are
generally non-volatile
their vapor pressures c:
be important in certai
applications, such 4
vacuum systems or ga
phase reactions. lon
liquids with extremely low
vapor pressures a
preferred in these cases
minimize material loss.

The solubility of different
compounds in ionic liquid
s essential for designin
nefficient extraction,
scatalysis, and
sprocesses. Thermodynani
adata on solubility help if
predicting the behavior @
r@onic liquid-based systems
to

reactionbe

lonic liquids often
slower thermal conductivitie
gcompared to traditiong
solvents. This property c4
advantageous

iapplications where therm
ninsulation or controlled hea
ftransfer is needed.

have

Heat capacity Enthalpy and entropy of Phase equilibria
mixing
lonic liquids typically| The enthalpy AH) and| Understanding the phase
have relatively high heatentropy AS) of mixing of| behavior of ionic liquids
capacities compared tdonic liquids with other including liquid-liquid and
traditional organig substances, such as solutespor-liquid equilibria, is
solvents. This propertyor solvents, play a criticalvital for designing separation

the processes and ensuring the

Yo O

1Y

~

D
|
n

In

al
At

Freezing and melting
behavior

Electr ochemical
properties

Solvation thermodynamics

lonic liquids exhibit a
wide range of freezing an
melting points, which ca
be tailored by choosin
specific ions. Some ioni
liquids remain liquid a
extremely low
temperatures, makin
them suitable fo
cryogenic applications.

electrochemica
like batterie
th

In
dapplications
nand supercapacitors,
gthermodynamics of iof
ctransport and redo
reactions in ionic liquids ar
critical for device
gperformance. lonic liquid
rare chosen for their wid
electrochemical
window.

stability

d
IC

The thermodynamics
ssolvation processes in ion
néiquids impact their ability tg
ndissolve various compound
xUnderstanding solvatio
ethermodynamics is crucia
for optimizing ionic liquid-
sbased processes.

e

/
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[The standard Gibbs free energy of micellization.

The standard Gibbs free energy of adsorption.

Cmﬂle standard Gibbs free energy of transfer.
. AG(S)mm | The standard Gibbs free energy at air/water interface.

CMTIE standard Gibbs free energy of micellization per alkyl tail.

Figure 13: Different Thermodynamic Parameters.

12. Introduction: Sugar alcohols are chemical molecules that aren gfii®@duced from
sugars and have one -OH (hydroxyl group) linkedetxh carbon atom. They are
sometimes referred to as polyhydric alcohols, dobfaols, glycitols, or alditols [37-38].
They (sugar alcohols) are white, water-solubledsolhat can either be found in nature or
made atrtificially by hydrogenating sugars. They eaegorized as polyols as a result of
their many -OH groups. Sugar alcohols are freqyeathployed as thickeners and
sweeteners in the food sector. In order to makdougheir lack of sweetness, sugar
alcohols are frequently utilized in commercial fotdms in place of sucrose (table
sugar), generally in combination with highly contrated artificial sweeteners. The sugar
alcohols sorbitol and xylitol are widely used impessed foods [39].

13. General Characteristics of Sugar Alcohols: The oral bacteria in the mouth do not
biochemically metabolize sugar alcohols, so theyndb contribute to tooth decay. In
addition to being non-caramelized, they cannotrogvbed or caramelized. There is little
difference in the food energy of sugar alcohols&@goup compared to sucrose. Several
high-intensity sweeteners have unpleasant aftedatitat can be hidden by sugar
alcohols, which have a taste similar to sucrosg. [When highly concentrated, sugar
alcohols, like sugar-free chewing gum and hard gaal$o produce a noticeable cooling
sensation in the mouth. A crystalline phase mayfditmed when mannitol, lactitol,
maltitol, erythritol, or xylitol are heated. An ewithiermic reaction (heat-absorbing)
occurs as the sugar alcohols dissolve under tleasetheat of the solution, leading to a
cooling sensation [41].

14. History:

Figureld: J. J. Von Scherer-1850
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Carbocyclic sugar-based alcohols are chemical cang® such as ‘inositol’ that contain a
hydroxyl group (-OH) on each carbon atom. Inosisoh natural product with many biological
aspects in the human body. It was first isolatedPbyf. J. J. Von Scherer in 1850 and called
“‘inosite” because of its sugar-like taste (Fig..14jter a long time in 1887, Maquenne was a
fully purified compound to be a cyclohexanehexall dound its inert chemical behaviour like
glucose. Inositol has different nine isomers theotimpsitol is larger and more abundant in
nature. They are classified as cyclitol or polymsause they contain multiple — OH groups [42].

Common Sugar Alcohols: Although sugar alcohols can be produced by both
monosaccharides and disaccharides, only sugar afcaibtained from disaccharides
(such as lactitol and maltitol) can undergo conmgleydrogenation because only one
aldehyde group can be available for reduction [£8fferent types of common sugar
alcohol have shown iRig. 15.

Sugar

Algohpls
. = = — S = — ~ — - -
2-Carbon  3-Carbon 4-Carbon 5-Carbon 6-Carbon 7-Carbon  12-Carbon 18-Carbon 24-Carbon  Polycarbon
S S S S S S S S S S
Fifiviene ) . ) ) ¥ ) ) o )
tyeal Glycerol Erythritol Ribitol Mannitol Volemitol Maltitol =~ Maltotritol  Maliviemsil  Polygycitol
< S S S b - - b S S
F ) F ) ] ]
Threitol Arabitol Sorbitol Lactitol
S S S S
A~ ¥ y )
Xylitol Inositol Tsomalt
S S S
]
Iditol
S’
)
Galactitol
S
7~
Fucitol
S

Figure 15: Systematic Representation of Common Sugar Alcohol

Inositol Molecules: Inositol belongs to the group of carbohydratess # natural product
that has a stereoisomeg fing structure its simply carbocyclic sugar alsdlexl cyclitols
or polyols. It is a naturally occurring eco-friepdtomponent that’'s easily recyclable.
Inositol molecules have a hydrophilic polar head pke surfactants [44]. The inositol
family consists of nine members with numerous aailtibiological functions, thus the
importance of generating and applying synthetic poamds to elucidate their function
(Fig. 16). An inexpensive and easily accessible compoundy-imysitol is the most
common inositol. Nature contains a large amounmngb-inositol. Numbering purposes
assign the lone axial group the 2-position, whihhien referred to as nomenclature. A
naming system is required to differentiate stewsoiErs when substituting certain
positions on the myo-inositol backbone (C-1/C-3 &d/C-6). D- and L-forms were
used to denote the assigned positions [45]. It imasy advantages, for example,
cosmetics, pharmaceuticals, biochemistry, nutréidood components, etc.
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Figure 16: Structure of Inositol Family

17. Structure of Inositol 1somer Family: Inositol has nine stereo-isomer i.the naturally
occurring stereoisomers arg/o-, scyllo, muce, D-chiro-, L-chiro-, andneainositol
myacInositol and other possible isomers alle-, epi, andcis-inositol [46]. It is the most
common isomer rhyo-inositol” because these isomers are most abundant in (Fawre
17)

O
OH OH OH OH OH U](])I
O Ol OH
OH HO OH HO
HO HO
OH
cis-Inositol epi-Inositol allo-Inositol
OH
OI-(IZ) OH OH o4 OH
OH HO on
HO HO OH -
HO OH
OH OH OH
muco-Inositol myo-Inositol neo-Inositol
OH OH OH OH OH
OH
OH
HO ou HO OH
HO HO
OH OH
OH OH OH
scyllo-Inositol 1 D>-chiro-Inositol 1 L-chiro-Inositol

Figure 17: Structure of Inositol Isomers
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18. Properties of inositol: Inositol is a carbohydrate that is frequently reddrto as a sugar
alcohol and has a number of crucial functions anltbman body. It comes in a variety of
shapes, the most prevalent and medically relevianhiwh being myo-inositol. Inositol is
a versatile substance that is essential to manyybplysiological functions. While it
may be obtained from dietary sources, supplemeatalao utilised for its possible health
advantages, particularly in relation to mental teahd metabolic diseases. To make sure
supplements are suitable for your unique requiréspets crucial to utilise them under
the direction of a healthcare professional [47ffddent properties of inositol have shown
in Fig. 18.

Metabolic
Functions

Lipid Metabolism

Potential Health
Benefits

‘ ‘Watersoluble

Figure 18: Some Important Properties of Inositol.

19. Application of Inositol: Inositol, especially myo-inositol, has several usea variety of
industries, including biotechnology, nutrition, amedicine [48]. It's crucial to remember
that even while inositol has numerous potentiasusesearch into how beneficial it is in
many of these areas is currently undengkg. 19). To identify the proper dosage and to
make sure that inositol is safe and suited for ywarticular requirements, it is advised to
speak with a healthcare expert if you are thinlkabgut using it for a particular health
condition [49-50].

Pharmaceuticals mluiritinRal
Food and
Beverages Mental Health
Cancer PCOS
Research Management
Cosmetics and
Skincare

Figure 19: Application of Inositol.
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20. The Focus of This Review: Since that ILs and inositol are cutting-edge, difien
solvents that can be specifically tailored to matohapplication, there is a growing desire
in modern life for chemicals that are eco-friendipd sustainable. Several notable
chemists have thoroughly examined this developingjest [51]. Moreover, the
utilisation of ILs and inositol as solvents for afieal synthesis has recently undergone
serious examination and revision. Without a questthis field of study has dominated
green chemistry over the previous two decades. nih@armce the physical properties of
these amphiphilic molecules such as ionic liquic&l anositol by interacting with
different types of natural products such as glucosesitol, proteins etc. and to create
effective systems [52].

Tonic Liquid

Surface Tension / \ Viscometry

Conductometry ¢~ ~yColorimetry

o Micellar Syatem
FTIR — g -  NMR

Surface Chemistry
Figure 20: Systematic Representation of Mixing of lonic Ligaidd Inositol.

21. Synthesis of Sugar-Based Amphiphilic Molecule: Here, we will discuss the effects of
sugar-based carbohydrate molecules on amphiphititecules, focusing on structural
and synthetic aspects, and basic information attmit physicochemical properties and
applications, or referring to literature relatedtiem [53]. The synthetic process does not
involve characterization and fabrication issuedamnphiphilic carbohydrates, polymers,
and materials. lonic liquids are the key componeftshe chapter chemical action.
Firstly, these connections are of great importanceerms of chemical sensitivity and
their potential applications [54].

22. Future Aspects:. lonic liquids (ILs) have drawn a lot of interestdause of their special
gualities and adaptability in a variety of applioas. Myo-inositol and D-chiro-inositol
are two isomers of inositol, a naturally occurrsugar alcohol. lonic liquids and inositol
both show promise in a variety of sectors, andrustudy and innovation are likely to
find additional uses and advantages for both cddétmibstances [55-56]. These potential
uses for inositol and ionic liquid are listed belowFig. 21.
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(Al [B]

Figure 21: Somefuture Scope [A] lonic Liquid, [B] Inositol.

23. Challenges: lonic liquids and inositol must overcome theseidifities in order to fully
realise their promise in a variety of applicaticausd cures. To do this, it will take
continuing research, innovation, and cooperatiooragrscientists, engineers, healthcare
providers, and regulatory organisations [57-58].chlllenges have shown fig. 22.

| Ionic Liquids | Inositol
|| Costand Scalability || Bioavailability

D Toxicity and Environmental Concerns D Dosing and Formulation

D Viscosity D Regulatory Hurdles

D Reactivity and Stability D Synthesis and Sourcing

D Limited Thermophysical Data D Interactions with Medications
|| Selectivity and Separation || Potential Side Effects

Figure 22: Systematic Representation of Challenges of loigaid and Inositol.

Copyright © 2024 Authors Page | 176



Futuristic Trends in Chemical, Material Sciencebl&o Technology
e-ISBN:978-93-5747-824-3
IIP Series, Volume 3, Book 6, Part 2, Chapter 4
EXPLORING THE SYNERGY OF IONIC LIQUIDS AND INOSITOL
A CHAPTER ON NOVEL APPLICATIONS AND MOLECULAR INTERCTIONS

I[I. CONCLUSION

In conclusion, the synergistic interaction betwéamc liquids and inositol exhibits
an amazing union of two different chemical entitiegening up a viable path for innovative
applications in a variety of sectors. lonic liqualsd inositol have a fascinating relationship
that offers enormous promise in a variety of fielslsch as green chemistry, medicines, and
materials research. Inositol, a naturally occurrsugar alcohol, provides biocompatibility
and usefulness while ionic liquids, recognisedtii@ir distinct characteristics, give a flexible
solvent platform. Together, they produce a syn&ogigelationship that improves the
functioning of both parts as a whole. By increasotubility, catalytic activity, and stability,
this synergy paves the way for the development ofemeco-friendly and productive
processes. Novel applications of this synergy, uidicly medication delivery methods,
enhanced materials synthesis, and green solvetgnsydor chemical processes, are among
its most fascinating features. We can anticipatenemore creative solutions that will
favourably influence several industries and contebto a sustainable and technologically
advanced future as research continues to untamgleomplexities of this interplay.
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