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Ab StraCt Under the influence of ultrasonic irradiation, pyridazinone, triazinone, or phthalimide containing 2-hydroxy dithiocarbamates, a biologically relevant novel

VS « 4 o e % . : :
organo-sulfur compound, was synthesized. Detailed characterization, computational, and molecular docking studies are being investigated. Molecular interactions were studied using %* Ke & WO rds . Dlthlocarbamates o /;/(j/ : ?) > ‘K. O\ \"""\,' _ Conelusion': In conclusion, a convenient, selective,
3D Hirshfeld surfaces and corresponding 2D fingerprint plots. Theoret?cal (DFT) studi.es on the molecular structur.e, HOMO, LUMO, and quantum chemical descriptors were HirShfel d Surfa ce analysis HOMO-LUMO \f\“/ﬁ : '"'\; -‘e\’), (\)\G/\)\Q \,\) and environmentally friendly methodology was
performed at the B3LYP/ 6-311++G(d,p) level of theory. At the same time, the interaction energy was computed using the B3LYP/6-31G (d,p) level of theory. The FMO study S N « > : : : :

: : L : 1 1 d k ™ e developed for the synthesis of various biologically
revealed that molecules 4a and 4p in the gas phase have 3.545 eV and 3.263 eV HOMO-LUMO energy gaps, respectively, and they are hence kinetically stable. Quantum chemical MO ccular adocCKin g o o
calculations confirm the electrophilic character of compounds 4a and 4p, as the molecule is stable and highly electrophilic. The interactions of 2-hydroxy dithiocarbamate In ter tl n ner 1 1 tl n Coteconit an relevant novel pyridazinone, triazinone, and
derivatives (4a-4t) with the ligand-binding site of the target COX-2 (cyclooxygenase-2) enzyme were investigated using in-silico molecular docking experiments. Compared to the Cractions ene gy calculallons phthalimide-containing 2-hydroxy
.o . . . . . . . . . * * "_—";\\.,\s ) e "\:)_;
standard medicine celecoxib, the result§ showed that .rnost synthesized derlvatlves. Pad better glide scores and interaction. The docking study of all the synthesized compounds Quantum Chemlcal descrlptor § @;} \ y o\ dithiocarbamates in HFIP: THE under the influence
revealed that compounds 4a, 4e, and 40 interact well with the COX-2 enzyme as anti-inflammatory drugs. L Lé\ ) ’__/ 5% =y .
{ / =_ oz /J/:.: /_ of ultrasound irradiation, and their characterization,
0 K,CO; (1.2 equiv.) Mechanism: oy T | S T tational, and molecular docking studi
R'" + /_\‘\..-'C' = > R A“\W T 4= < 0° i e g computational, and molecular docking studies are
EMEFh . ~ S e ’0\/‘5 — o~ :‘#Nﬁé_jos_ . B C 1 i ds , . 1o being investigated. Spectral studies such as 'H
! . 2 | ! ! L 1€. sta ackin lagram O : : .
R!= Pyridazinone, Triazinone, Phthalimide 1a-1c " EE]WE!ﬂt . 1a N : g ry . p . g g . Flg.7 CrYStal paCklng . . . NMR, 13C NMR, and Slngle CI'YStal X-ray
““““““““““““““““““““““““““““““““ . ‘ : compound 4a with unit cell outlines and . Fig.8 The 2D interactions of -
, 0°C-rt | 7 . . dlagram of compound 4p Celecoxib and best three examinations were done to analyze the structures of
. H”‘\—, _N "/\\7 A\W | w Ci? ShOWIPg 1mp ortant . C-H-- °Qa and C- Showing important C— ds 4 4 4 the generated compounds. The intermolecular
“ H---m intermolecular interactions. H...0 d C-H---S COMpOUNds aa, 2€, did 20 iy eractions of 2-hydroxy dithiocarbamates were
. , " . . with COX-2 CNnzyme (PDB thoroughly investigated using single crystal and
tapoxy PO fc (90%) intermolecular interactions. AMI1 ghly g g single cry
)' Hirshfeld surface analysis. DFT simulations are
Scheme 1. Synthesis of epoxide derivatives (1a-1c). \ Y, ; used in the computational analysis to optimize the

structure and find the interaction energies and

HOMO-LUMO energy gap. The Hirshfeld surface

Optimization of the reaction conditions® for the
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investigation revealed the proportionate percentage
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1 o contributions of intermolecular interactions such
Entry Promoter Yield (%) || u————
. V as C-H--O, C-H--S, C-H--N, C-H-m, and
Triazinone SRS 1320,
Phthalimide O e rath H---H. Fingerprint plots, which depict all of the
B DC \ 2 50 F e -I ,ﬁf intermolecular interactions within the crystal, allow
_ = DC E 3 48 : | - for a far more thorough investigation and are hence
_ CH 3CN 3 45 ideal for analyzing crystal packing. The FMO
} . . . de 40
Eis 4D fi 1t plot of d Flgs 2D flngerprlnt pIOt of analysis found that molecules 4a and 4p in the gas
_ - DMF 1.5 65 41g. " mgerprtm plo Ot .cborg.lpoun ] compound 4p with percentage  Fig9 The 3D interactions of .. . 3545 v and 3.263 eV HOMO-LUMO
a 1 rceen nitri 101 : : : :
_ = TH F 1 70 Ny b . W p Cree ?ge 1 O . uto . O contribution of various Celecoxib and best three energy gaps, respectively, and are hence kinetically
_ _ E t O H 2 6 O ZZ exan;gi/es o Val'lO.llS Intermolecular 1nteract10.ns intermolecular interactions comp ounds 4a. 4e. and 40 with stable. Quantum chemical descriptors indicate that
. p to 987 ) w4 obtained from decomposed fingerprint Sptiined from decom d S |
DA pose _ compounds 4a and 4p are stable, with
- MeOH 2.5 56 2-hydroxydithiocarbamates lots of compound 4a - - COX-2 enzyme (PDB: 4M11).
. . p p : flngerprlnt p]()ts of Compound _ _ electrophilicity indexes (o) of 5.615 eV and 5.113
TFE (10 THF 25(m|n ) 38 + Base-free + Short reaction time «’ Cost effective «’ Hirshfeld Surface analysis 4_p The llgandS are shown in the eV, respectively. Molecular docking experiments
: urple colour stick model and d to study the interactions of 2-hyd
eqU|V.) ﬁf Crystal structure </ Easy Handelling p p WHIE HSEE 10 SIEY Tt HIICTAttions o yarozy
HEIP (1 O THE 15 ) 90 3 the enzyme in the grey colour dithiocarbamate derivatives (4a-4t) with the ligand-
AE =1.178 eV D e
( . ( min. ) o | T IJL‘!"‘ thin stick model inside the binding site of the target COX-2 (cyclooxygenase-
' 2 . Th Its showed that most of th
EQUIV.) ..o pOCket_ The Standard drug and ) enzyme ¢ results showe at most of the
synthesized derivatives exhibited good glide scores
10 HFIP (1 2 THF 5_7(m|n ) 96 R 2 - i* - E — 0.857 o\ ;J,‘j',y**" Compounds show interaction and 1interaction when compared to the standard
] . . . }( {"’““f’ i m | W]th amino aCid I'ESidueS Of the drug celecoxib. In practically all compounds, the
urvedness ; <>
eq u |V) N ¥OMO o 0os ov SR ... - / enzyme hydroxy group (-OH) in the linker part that

constitutes dithiocarbamate is necessary for H-bond
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Fig.2 (1) and (2) represent the Hirshfeld

Fig.1 ORTEP diagram and dihedral angles of (1) surfaces mapped over dnorm, Shape
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