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Abstract
Pristine ZnO and a series of Cr- and Nd-substituted zinc oxide nanoparticles have been prepared via the sol-gel method.

The X-ray diffraction spectra confirm the hexagonal wum:tzite structure of the samples, with no undesirable phases present.
The bandgap of the fabricated ZnO nanoparticles shows a redshift toward the visible region due to co-doping. The forma-
tion of the hexagonal wurtzite crystal structure is also supported by Raman spectra. The photoluminescence (PL) spectra
of the co-doped nanoparticles reveal various emissions and structural defects. Magnetic hysteresis loops indicate that the
co-doped ZnO nanoparticles are ferromagnetic, with ferromagnetism increasing as Cr ion concentrations rise. The degra-
dation of methylene blue (MB) and rhodamine B (RhB) dyes under solar irradiation was conducted at room temperature.
The co-doped ZnO nanoparticles (5% Cr and 1% Nd) exhibit the best photocatalytic and ferromagnetic properties, making
them suitable candidates for addressing industrial pollutants and for spin-based electronic devices.
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1 Introduction treatment processes [3]. Several industrial applications and
| waler treatment strategies successfully utilize nanotechnol-
Society necds: to develop pollution-free technologies to ogy [4]. Among the many nanotechnology-based reme-
f[;mnve organic f:unt_ammants f.rum the air and water [1].  diation methods, semiconductor-mediated heterogeneous
ﬁemfur?,hsafeguard:ng the environment from the negative  advanced oxidation technologies have emerged as viable
eliects ol heavy metal ions and chemical waste is crucial alt [ i
ne | , ernatives. The semiconductor-based pho | -
‘:Vastﬂwaier mn?ammg organic pollutants cannot be effec- nique is one of the most commonl sl:ud;::ame};::dtﬂ?h
tively tnf:axed using conventional materials or methods [2]. utilizing solar energy among varinu}; reen strn;t es -10 r
To provide safe and clean water, the water industry nceds  Wide bandgap semiconducting zinc nxfﬂe (ZnO 'egfl'es LE
to adopt affordable, sustainable, efficient, and effective  over titanium dioxid d ‘ )IS_ o
€ due to its excellent absorption effi-

ciency across a significant portion of the solar spectrum
[6]. Although ZnO' demonstrates superior activity com-

& Harmanjit Singh Dosanih pared to TiO, in degrading various organic pollutants, as
harmanjit.singh@lpu.co.in documented in the literature [7], its large bandgap energy
= Wiliam Wilson ko and mpfd c.h.arge carrier recombination limit its practi-
williamanku85@gmail.com cal applicability [8]. The electron-hole pairs generated by

| photon energy cannot casily reach the surface of the cata-

E:i III:ecau?e of th.a rapid recombination of charge carriers,
restricts their effective use. Consequently, it is neces-

5 . .
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ARTICLEINFO ABSTRACT

Natural product synthesis is highly demanding but challenging area considering the limitation in the availability

Keywords:
Cyclohexane-1,3-diones of starting materials. The synthesis of such natural products form commercially available cyclohexane-1,3-dione
Heterocycles derivatives as inexpensive and versatile building block has stirred undisputable advancements. This review
Dlslogically acthve . highlights the impurtaﬂcc of cyclohexane-1,3-dione derivatives for the construction of bicyclic to hexacyclic
. natural products having diverse range of biological activities. A pool of 57 representative studies published in the
last two decades has been covered with the discussion of the key compenents of each strategy.
1. Introduction of heterocycles, enaminones, and other value-added organic compounds

A plethora of reports in the last two decades witnessed profusion of
derivatives of cyclohexane-1,3-dione as an important precursor for the
synthesis of several bioactive molecules [1-5], a diverse range of het-
erocycles [6-11], and natural products in the synthetic organic chem-
istry [12-18]. These synthetic protocols have a great demand to obtain
commercially important herbicidal and pesticidal compounds, ' !
synthesis of O- and N-heterocycles having bioactivities such as anti-
cancer, anti-inflammatory, antibacterial, antitubercular, antimicrobial,
antioxidant, antiproliferative, anticonvulsant [7,27-57]. The synthesis
of all these molecules from cyclohexane-1,3-diones, a cheap and
commercially available precursor offers a great alternative to the sci-
entific community. Moreover, cyclohexane-1,3-diones and its de-
rivatives can be easily synthesized via Michael-Claisen

strategy, followed by cyclization in the presence of a strong base
[34-37] and de-aromatization of resorcinol derivatives [38-41].

Our group has also achieved the challenging synthesis of 4-
substituted cyclohexane-1,3-diones [4 4] from acetone [45,40]. The
applications of these derivatives have been documented for the synthesis

. Ennc;wlng author.
** Corresponding author. Department of Chemistry,

*** Corresponding author.
E-mail addresses: dharmihbt@gmail.com (D. Sharma), manishehamSiegm

hitps:s /doi.org/ 10,1016, j.1et. 2024, L3430
Received 18 July 2024; Received in revised form 22 November 202

Available online 2 December 2024
0040-4020/© 2024 Elsevier Ltd. All rights arc reserve

(7,47-55].

Although, efforts have been made for summarizing the synthetic
application of cyclohexane-1,3-dione derivatives for the synthesis of
different products [1,6,7,37,56], but the synthesis of natural products
has not been documented to date. To expedite the research in this field,
it is therefore imperative to compile all of the recent papers on their
synthesis. Inspiring from our previous reviews published in this area,
herein we summarize the synthesis of 57 natural products from 2001 to
the present (Figs. 1-6), that has been classified into bicyclic to hex-
acyclic, spirocyelic, and miscellaneous categories of natural products.

2. Natural products involving hexacyclic skeleton

2.1. (-)-Aspidophytine (Qiu, 2013)

Aspidophytine, an aspidosperma alkaloid has been obtained for the
first time by acid-mediated degradation of haplophytine, by Cava and
Yates in 1973 [57]. However, it was first isolated from dried leaves of
Haplophyton cimicidum in 1954 [58,59]. The synthesis of aspidophytine
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A Revisit to Food Security System Modelling in
Sub-Saharan Africa
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Abstract: Sub-Saharan African countries, since the attainment of independence have been the bone of contention for the
global community for abundance of natural resources, untapped potentiality and for frequent natural calamities that causes
for human apathy and misery, in one or another form. It is uncontested truth that the concept of Food Insecurity was conceived
in the era of post 1974famine and continuously be relevant in 21%century. Now with the induction of African Union in G-20
under the aegis of Delhi declaration in 2023, the region attained central place on the global forum for its chronicle food-
insecurity and its new version namely Acute-Food insecurily which is claiming lives and livelihood concerns of the people.
The question arises that despite policy- flux, food security still seems a far distant dream which confirms that food security
instrumental mechanisms have badly failed to deliver at grass root level. Why? Food aid failed to transcend till last man and
simultaneously failed to convert food aid as a stimulant for development. Thus, it makes it inevitable to think up-on and revisil,
the existing food system mode, to draw some use-full insight for a brighter future.

Key Words: Acute ~food insecurity, food aid, least immune class, policy —flux, world food order.

1. INTRODUCTION:

In recent past, the food security concern of masses, across the globe has attained the central place in the global discourse
and policy-planning at all sphere. Irrespective global developmental momentum especially developing countries have
been striving hard for the attainment of hunger -free society, but unfortunately it still seems a long distant dream for the
mechanism in place. Since, Food Insecurity term had been believed to recognised and evolved from Sub -Saharan Africa
and now a day its being used across the world to refer critical and chronicle apathy of masses on the planet who don’t
have access to suffice food to maintain their productive (workability) capacity. In this context, SSA region’s ongoing
food security status along with plans and policy on the ground have been subject to empirical investigation in the light
of present study especially to ascertain the real player of the game among i.e. home production, crop pattern, land
holdings, agriculture produce export pattern and pace-pattern and direction of foreign funds etc. Asia and African
countries have been housing most of the hungry people on the planet. The World Bank's latest update reveals the food
price inflation across the globe, observed that about 52.4 percent low-income countries experienced above 5 percent
inflation, 88.6 percent lower middle income and 61 percent upper middle-income countries have been sufferi nl:r from
double-digit inflation while high income countries were also facing acute high food price inflation.. Since Ukraiﬁe and
Russia have been exporter of about 29 percent wheat and 62 percent sunflower oil to the world cu.r;s uent u thei
conflict, it has aggravated the food price inflation for developing and vulnerable countries 'It is :3 'ttedpfun ﬂ: i
Ukraine war has badly jolted the world food order. The World Bank Policy research Workin .Pa er(wn;PRW;cztl]ﬂSm
investigated macro level progress in achieving the Millennium Development Goal in Sub-SE.harin African C - tri :
rather gave a Macro Model established linkages between operational agents(foreign aid, public invest - ml.m ildE:
and poverty) for the elimination of poverty. The research devised a composite MDG {h:dillenniu D melrlt, supl: E:ﬂn
indicator that is entrusted to serve as land mark strategy for human development in the region n;.s :‘;eacilixr:ipurt on

impact of climate change reveals that the Indian agriculture is one of the most v :

‘ol ’ ulnera ed 40
percent labour force. It also highlighted }emperat ures effects, dﬂteriurﬂting crop yields EE:: I;Eit;ﬁiEhIChdﬁlﬂllgasg in
food prices which has attained double digit mark in 2023 i.c,,11.5] per n gra urge

: * cent. It h of changin&
pattern of summer monsoon since last century with devastating effects, especialaii I:IF E:’ilfﬂtl;eﬂ;hnf::ﬁ:;g}; et

W
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Probing the symmetry energy and asymmetric dense nuclear matter
properties in light of neutron skin thickness of 208p}
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Singh, Raj Kumar,! and Shashi K. Dhiman?
' Department of Physics, Himachal Pradesh Universily, Summer-Hill, Shimla-171005, INDIA

Introduction

Neutron stars, some of the most dense and asym-
metric nuclear systems in the universe, exhibit central
densities reaching five -six times the nuclear saturation
density. Their internal structure may host exotic com-
ponents, including hyperons and quarks, adding com-
plexity to their study. Understanding key propertics
of neutron stars such as their maximum mass, radius,
and tidal deformability requires robust models of the
cquation of state (EoS). One such model, the Relativis-
tic Mean Field (RMF) formalism, is widely emploved
to describe the interactions between nucleons through
the exchange of mesons like o, w, p and 4. Recent
astrophysical discoveries, such as neutron stars with
maximum masses around 2Mg PSR JO740+6620, have
placed significant constraints on the EoS at high den-
sities.” Additionally, gravitational wave observations,
particularly from the GW170817 event, have driven a
deeper focus on tidal deformability, prompting refine-
ments in EoS models. The recent PREX-11 experiment
[1], which provided model-independent measurements
of neutron skin thickness through parity-violating elec-
tron scattering, has also shown significant impact on
our understanding of symmetry energy critical for de-
scribing the EoS. This work aims to propose rela-
tivistic interactions capable of predicting neutron star
masses close to 2Mg, while also aligning with neutron
skin thickness data for 2°Ph within PREX-II mea-
surements, thus integrating recent observational and
experimental constraints into a refined EoS model.

Theoretical model

The RMF model’s effective Lagrangian density rep-
resents the interaction of baryons through the ex-
change of o, w, p, and § mesons up to quartic order.
The Lagrangian density for the RMF model 2] of the

"Electronic address: anujsharma.pu@gmail.con
'"Electronic address: ra j .phyCgmail.com
{Electronic address: shashi .dhiman@gmail.con

Page 4 of 7

nucleon system is given as
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The equation of motion for nucleons and mesons can
be obtained by solving the standard Euler-Lagrange
cquation of motion (2, 5] as:

0 0
o, ( C C

——U{ﬂ”ﬁﬁ] — —&E =10 (2)

From Lagrangian density, one can also obtain energy-
momentum (7"") tensor, which can be used to find
pressure (P) and energy density (€) (5]

M ﬂc (5 - v 1
¥ 'Ema,.ma A “

P = % Y (7%) (4)

= (‘TN> (5)

Results and Discussion

In the present work, we investigate the effect of neu-
tron skin thickness of 2°*Pb from PREX-II on nuclear
matter and neutron star properties. To aim this, six
sets of relativistic interactions named as S20, S22, $24,
526, S28 and S30 are generated by reproducing the
ground state properties like binding energies, charge
radii of some closed/open shell nuclei and simulat-
neously fitting the various values of neutron skin thick-
ness (Ary,p, ) which range from 0.20 to 0.30 fin within
PREX-II limits 0.283%0.071 fm in fiting data used
for model optimization. We use simmulated annealing
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Exploring Characteristics of NiO Nanoparticles

using Sol-Gel Method
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ABSTRACT

In this article, production of nmoxide nanopaticles and s lattice purameters arc reported using sol-gel method [he
structural & crystallite size studies were performed by utihzing X-ray diffraction. The identification of cubic structur

of NiO nanocrystallite is ascertained. Xyray diffraction (XRD) résults indicates that the crystallite size is-in IL-

30nm range with average size of 25am, lattice parameter a= 4.175A" for cubic structure of NiO. Here NiO
nanoparticles were annealed at temperature 700° £

Keywords: nanoparticles, Precursor, zinc oxide, Sol-gel , XRD

1. Intoduction:

Nickel oxide is a chemical compound with the formula N0, 1t1s the principal oxide of mickel, 1t is classified
as a basic metal oxide. Several million kilograms are produced annually of varying quality, mainly as an
intermediate in the production of nickel alloys, The mineralogical torm of N10O, bunsenite, 1s very rare. Other

nickel oxides have been claimed, for example: \u,kd (L) oxide {N1203) and N103; but they have yet to be
proven by X-ray crystallography in bulk. MLLI (1) oxide nanoparticles have recently 20| 5) been
characterized using powder X-ray, diffraction and clectron microscopy. It is an interesting material because

of its chemical stability as well as optical clectrical and magnetic properties. Its nanoparticles are used it

electro chromic devices smart windows, optical «fibres;: gas sensors solar thermal absorbers, battenies.
transparent conducting layers. Numerous techniques, such as chemical precipitation, magnetron sputient

and sol-gel have been used to fabricate NiO nanoparticles. Among different techniques tor controll

synthesis, sol-gel technique was used to synthesize crystalline and impunity lree NiO nanoparticles. Th

nickel oxide has a history that dafes back to 1899, when 1t was deseribed in @ German patent by

‘Michalowski’.[1-20]
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Exploring Characteristics of CuO Nanoparticles by Sol-
Gel Method
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Abstract—In this article, production of Coppuer unide
nanopaticles and its lattice parameters are reported
using sol-gel method, The structural & erystallite size
studies were performed by utilizing X-ray diffraction.
The identification of monoclinic structure ol Cu()
nanocrystallite is ascertained. X-ray diffraction (XKD)
results Indicates that the crystallite size is in 20-
3dnm  range with average size of 27nm, lattice

parameters ure u = 3,735 A%, b = 3415 A", C=59104 A"

for  moneclinic structure - of CuQ. Here Cu0
flanoparticles were annealed at temperature 700°¢

Index Termx-—-nnuupnrtiﬂﬂ,

Precursor, Copper oxide,
Sol-gel, XR D

L INTODUCTION;: ,* ., v

CuO nanoparticle is a brownish black colored puu.-d-:u.-

with a density of 6.3-6.4 g/em? and 4 melting point of
1326c. The particle size of CuQ Ii!ili.lih'uLi['.ll}k'lll
between | and  100am. CuQ ds ., petvpe,
semiconductor with a narrow bﬂlld-s,lp'u:l': I 4ev and
has @ monoclinic wnit cell. CuQ..is. un k-
ferromagnetic material. It is also exhibiting «hoit-
loxicity and excellent chemical stability. tn addition’
the high availability and low mat:fia[':qslanakf CLor
& potential candidate for div'_c_rsF; appht;ni}.ms
including gas sensors, solar cell, Iith__i:innl-jg':j bater e
and field effect transisiors Reports suggest that CuQ
can also be used as an efficient hetgrogeneous
catalyst for reactions including C-N cross coupling of
amines with halogenated benzene oxidation of
alcohol and benzene 10 phenol, oxidation
nitroarene  reduction. There are reporis on  the
fabrication of various nanoscale .CuQ PuSseaSIIY
varying shapes and dimensions such. as nanowires..
nanosheets using various techmques. The propertics
of CuO vary strongly on going from bulk 1o the
nanoscale and the properties influences strongly on
i)

IJIRT 172507
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size. morphology as well as the aspect ran
Cul) CuO  nanoparticles

vanous  sigmificant  properties and  have (i erse
apphcations, CuO nanoparticles have been used as

i 'I'b
tda Biaw

nanostructure LR

batteries, qatalyst, and gas Sensors, high temperature

superconductors  and  tools  for solur energy
comversion among others. Also, CuO hus ¢ well

" dooumented antimicrobial| effect: with. ellicienc)

agamst bacteria, yeast and fungi. Because of s
.i?i_‘}‘f’_’siﬁlg and anti-viral properties, these nanaparticles
are used as antimicrobial coatings in textile, woune
dressings  and  plasties.  Furthermore,  CuQ
manoparticles have shown anti cancer propertics
However, many lests suggest that CuQ nanuparticles
tire* more loxie L“i.!l’ll"{;i.ll‘r::ﬁ 0 dther avarlabiv metal
oxidle nanuparticles [F<10)

Il EXPERIMENTAL WORK

Tay symhesise Cu), nanoparticles, 0.2M o copper.
deglate monohydraule,and 0.2M of NaOH ary weighed
using o -weighing bulance, Then, SUmL ol distilled
waler, 15 incasured using .a mcasuqing,u}-li:mcr fo
cach sample. Both the copper acetute and NaOH are
dissolved separately in SOml of distlled  wuter with
constagt stirring for about 30, minutes (o CRSUre
complete dissuhmpnrn'[h:;.HﬂOH solution s then
iadded 1o the cupper deelate. solulivn, with vonstant
shiFfing using & magnetic strrer for about une houn
Alter that, a burette 1s filled, with 100ml of palyvinyl
algehol (PVA) and titred dropwise 1o the solution
cantiuning the Copper ugetate apd _]"J'r,i'l.i.li“[.,n.‘u:‘.!ll‘:mtlg
the | constant shgtng, | This  process leads 10 the
tormation ol gel from sol Fig.1. Then gel dried, aisd
valenned e pbuwt 700 degrees. Celsiug: for 24 o
mow muffle fumace to produce Copper unide
moparticle. (11-16)
.
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