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ARTICLE INFOQ ABSTRACT

Keywords: Thiz paper outlines a facile synthesiz of chiral bizimines R R-{Thiophene-2 5-diyl}bis(N-{1-phenylethyljmeth-
Chiral bizimines animine) RR-Bl-1, &5-(Thiophene-2,5-diyl)bis(N-{1-phenylethyljmethanimine) 5,5Bl-2 and their reduced
Chiral dizmines products R.R-(Thiophene-2,5-diyl)bis(N-{1-phenylethyl)methanamine) RR-DA-1, 5,5-(Thiophene-2,5-diyI}bis
;ﬁ?ﬂm (N-(1-phenylethyl) methanamine) 5,5-DA-2 holding thiophene spacers. The new derivatives were suitably
DET characterized by mi lysie, standard spect pic techniques (*H, **C NMR, FTIR, UV-visible absorption).

TNFa Single erystal X-ray diffraction (SCXRD) method was used to study the supramolecular structures of R_.R-BI-1 and
5,5-BI-2, sustained primarily by C—H...T intermolecular contacts which are well supported by molecular elec-
trostatic potential (MESP). Quantification of short contacts existing in the crystal packing of these molecules was
accomplished by Hirshfeld surface and fingerprint plots caleulations. The geometry of all the molecules has been
optimized by uzing a density functional theory calculation and the theoretical data were compared well with the
experimental outcomes. Further, the caleculated HOMO-LUMO band gape for R.R-BI-1, 5,5-Bl-2, R E-DA-1 and 5,
S-DA-2 (4.05-5.30 V) their non. hucting nature. M. -, virtual sereening of theze nitrogenous
compounds has been performed by melecular docking study to propose their potentials as biologically relevant

melecules.

1. Introduction

There iz growing research in the development of novel imines and
amines [1] due to their prevalent applications in research laboratories
and industries for the synthesis of fine chemicals used ubiquitously in
biclogy, dyes, agrochemieals, surfactants and lubricants [2]. In partie-
ular, approximately 42 % of drugs and drug candidates contain amine
functonal groups in their molecular soructures [3]. For instance,
amongst well established drugs containing amino groups: chlorphenir-
amine [3b,3c] iz an antdhistamine drug helping in releasing allergic
ailments caused by cold, fever, itchy skin, insect bites whereas chlor-
promazine is used to relieve nervousness, excitement, and even mental
disorder. Several secondary amines viz. noririptyline [3d], desipramine
[3e], and amoxapine [3f], apart from besides tertiary amines amitrip-
tyline, imipramine, lofepramine and clomipramine are used as an anti-
depressants drug [3 g]. Further reperts demonstrate that substituted
uyptamines and phenethylamines are key basic structures for a large
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variety of psychedelic drugs [3h]. Well known anesthetics such as
morphine, codeine, and heroin contain tertiary amino groups. The US
DEA has listed amphetamine, methamphetamine and metheathinone
amines as controlled substances for psychostimulant [3i]. The chiral
amines viz. ephedrine and phenylephrine are used to relieves congestion
[3j]. Presumably, the amine moieties in the organic drugs helps in an
active transportation of drug through the formation of organic ammo-
nium cation.

Moreover, chirality has been playing an important role in the mod-
em drug development because therapeutic activity of enantiomers dif-
fers severely in terms of toxicity and pharmacokinetics [4]. Recently, we
have demonstrated on how chirality and redox potentials of enantiomers
influences their anti-proliferative activity [5]. The chiral molecules
present in the biological system (proteins) apparently recogmise the
enantiomers selectively and assist in the improved biclogical activity
through ligand-protein bending [5,6].

Moreover, Tumor Necrosis Factor Alpha (TNF-a) is a pleiotropic pro-
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ARTICLEINFO ABSTRACT

Keywords: Potassium salt of N,N-Bis(2-dithiocarbonatoethyl}-4-methylbenzenesulfon amide (Kgxan) was synthesized and
Organic/’ inorganic macrocycles characterized prior to uze in the progress of a 24-membered binuelear metallomacroeyelic compound [Nif-u®-bis-
XRD X {[XZSJS'SZCOCH]CHQ)QNm}}] (1) and a synthetically challenging 16-member organic functional macrocycle
W 6,14-ditosyl-1,3,9,11-tet &,14-diaza-cyclohexad 2,10-dithione (2). Compounds have been character-
TDDFT ized by using miercanalysis, standard speetroseopic and eryetallographic techniques. A plausible mechanism for

the formation of compound 2 has been established based on experimental evidence. Compounds 1 and 2 flue-
resess at 377 and 203 nm upon sxcitation at 314 and 232 nm, rezpectively. The single eryetal X-ray diffraction
(SCXRD) study revealed a distorted square planar coordination geometry around Mi'“centre in 1 which is
consistent in the solution of non-coordinating solvents such as CH2Cla. In a coordinating solvent such as DMS0,
however, charge transfer bands 421, 481 nm vanished and charaeteristie d-d transition band at 698 nm appeared
which suggest a change in the coordination geometry arcund Ni" centre from square planar (in CH,Clz) to
octahedral complex (in DMSO). This solvatochromic behaviour of Nil-xanthate complex 1 iz supplemented by
reverzible thermochromie behaviour over a wide temperature ca 30-90° C. Notably, thermal degradation of Ni'-
xanthate complex ] gave a stable recidual mass that corresponds to Ni5. The X-band EPR, UV—vizible and TD-DFT
studies and electrochemiecal investigations have been performed to rationalize the resultz and establish the
structure-property correlation.

1. Introduction ate a variable mode of binding and to stabilize the diverse oxidation

states of various transition/ non-transition metal ions, have been effi-

The interest has been continued in the design and synthesis of
diversified molecular structures with diverse sizes and shapes through
self-assembly processes [1-5]. However, control over the arrangements
of molecular fragments to obtain a discrete molecular structure has been
stimulating to the synthetic chemists [6-7]. The metal-directed self-
assembly process has emerged as one of the powerful methodology for
the formation of multi-dimensional structural motifs that possess
interesting physico-chemical properties [2-14].

In this connection. dithiocarbamates, with their ability to demonstr
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ciently utilized in the process leading to a wide variety of discrete mo-
lecular structures such as metallomacrocyelic [15-19], catenanes [20],
cavitands [21], eryptands [22] and container molecules [23-24]. This
signifies the extensive study of dithiocarbamates in metal directed
self-assembly. However, isosoructural xanthate ligands have scarcely
been investigated. To date, literature evidences a single example of
structurally characterized metallomacrocyclic complex based on
xanthate ligand [25]. It underlines their synthetic challenge, despite the
ready availability of xanthate ligands bearing functionalized backbone.
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ARTICLEINFO ABSTRACT

Keywords: Multi-functional ligand precursors 2-[2-(1-piperazinyljethyliminomethyl] phenol (LI], 1-[2-(1-piperazinyljethyl-
Dm"_’mm iminomethyl]naphthlene-2-0l (L?) and 6-methoxy-2-[2-(1-piperazinyl)ethyliminomethyl]phenol (L) were
Transition metals selected to derive a new series of binuelear and mononuclear M™-dithiocarbamate complexes of the type [Cu{x"G,
22‘);“;‘“’” 5-82C-piperazine-CoHaN=C{H){R}}z]z (R = -Ph{OH) 1, -Naph{OH) 2, -Ph{OH)(OCH3) 2 and [M{x’55-5:C
Atrerobi piperazine-C;H N — CH)R)}2] (R = -Ph{OH]), M= Ni" 4, Zn" 5: R — -Naph({OH), M = Ni" 6, Zn" 7; R —- Ph{OH)
DFT (OCH3), M = Ni" @, Zn" ). All the compounds have been characterized by microanalysis and standard spec-

tmm:npic m.ethm]x such as 'H and '7C NMR, IR and UV-vizsible absorption spectroscopy. The molecular structures
for L' and its Cu'-/Ni"-dithiocarbamate complexes 1 and 4 were clucidated by su:lgl: crystal X-ray diffraction
(SCXED) and th:l.r erystal packing patterns were studied. Interestingly, molecules of L' forms 3D multiple open
tubular lar assembly by mvolving H bending and other NH...0—C, CHyengene - -0 and CHpiperazine- -0
weak intermolecular forees. Notably, Zn'-dithiocarabamate complexes give maximum emission in visible nm
region (ca 444-489) upon excitation of ultraviclet radiation with concomitant Stock shift ca <= 200 nm. Ther-
megravimetric study was performed on 1-9 to investigate their thermal stability and degradation patterns. All
the compounds have been sereened for their potential in vitro antimierobial activity against by using 5. aureus, E
coli and C. albican: by Broth dilution method. The density functional theory calculations have been carried out to

reinforee the experimental cutcomes.

1. Introduction

The interest in the chemisory utilizing dithiocarbamate ligands has
been continued due to its involvement in formation of valuable synthetic
products with transition metal ions present in different oxidation states
[1]. Compounds derived from dithiocarbamates exhibit fascinating
electrochemical, optical properties and warious industrial applications
such as lubricants, antioxidants, fungicides, accelerators for rubber
vulcanization, and as photoluminescent materials [2]. Dithiocarbamate
ligands have been widely exploited by several researchers in the su-
pramolecular chemistry [3]. Many research groups [4.5] are extensively
involved in searching dithiocarbamate complexes potential showing

* Corresponding auther.

E-mail address: vinay_zingh-chem@msubaroda ac.in (VK Singh).

https://doi.org/10.1016/].ica 2022121139

profound applications in the area of bio-medical sciences. The ability of
dithiocarbamate ligands to stabilize both low- and high-valent metal
ions is ascribed to the adoption of dithiocarbamate and thioureide tau-
tomers. The localization of lone pair of electrons on sp® nitrogen atom
with pyramidal arrangement of substituents makes dithiocarbamate asa
soft donor ligand to bind with low-valent metal atoms while the deloc-
alisation of lone pair of nitrogen over C—N—5 atoms rehybridizes ni-
trogen to sp” nitrogen atom with planar arrangement of substituents
makes thioureide as a hard donor ligand and able to bind with high-
valent metal binding [4d].

Besides, the piperazine ring often appears to be a key component in
biochemical development [6-8]. The effect of piperazine unit on the
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