Arabian Journal for Science and Engineering (2021) 46:5681-5690
https://doi.org/10.1007/513369-020-05237-4

RESEARCH ARTICLE-CHEMISTRY q

Check for
updates

Meteloxetin (1) Novel Phenolic Amino-Oxetane Cholinesterase
Inhibitors from Datura metel Linn and First-Principle Investigations

Muhammad Imran’ - Rashad Mehmood? - Riaz Hussain? - Ahmad Irfan' - Sajjad Hussain Sumrra* - Salwa Abbas? -
Mohammed A. Assiri' - Noreen Khalid® - Aneela Fareed? - Muhammad Saleem? - Abdullah G. Al-Sehemi’

Received: 20 June 2020 / Accepted: 9 December 2020 / Published online: 23 January 2021
© King Fahd University of Petroleum & Minerals 2021

Abstract

Meteloxetin (1), a new phenolic amino-oxetane, and eight known new source phenols (2-9) have been bioassay-directed
isolated from methanolic extract of Datura metel Linn. Their structures were elucidated through modern spectroscopic data.
The plant extract showed the significant inhibition potential against acetylcholinesterase (AChE) and butyrylcholinesterase
(BChE), and its dichloromethane (DCM) fraction exhibited the remarkable inhibition potentials against AChE with ICs
(inhibition concentration) value 1.32 +0.02 pg/ml and BChE with ICs;, value 1.13 +0.01 pug/ml, when compared with the
standard drug eserine (AChE, IC5, 0.04 +0.01 pg/ml) and galanthamine (BChE, IC5; 0.92 +0.01 ug/ml). The bioactive DCM
fraction was subjected to systematic isolation protocol to isolate the 1-9 compounds, and all were subjected to evaluate their
AChHE and BChE inhibition potentials. From these isolates, compound 1 showed the effective inhibition potential against
BChE with ICs, value 0.84 +0.03 pug/ml and excellent inhibition potential against AChE with ICs, value 0.07 +0.02 ug/ml.
This strong inhibition potential of 1 is due to the presence of amino-oxetane groups in it. The in silico studies indicate that
oxetane rings contain high-energy oxygen, which makes it a marvelous pharmacophore with diverse biological potentials.
The potent nature of compound 1 has also been evaluated by exploring its electronic properties, molecular electrostatic
potential and Hirshfeld analysis by density functional theory.
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article (https://doi.org/10.1007/s13369-020-05237-4) contains
supplementary material, which is available to authorized users. Nature has provided enormous botanical wealth grown in

various regions of the world to serve humanity against vari-
ous diseases. More than 80% of the world population are
dependent on herbal medicines and approximately 33% of
drugs are obtained from plants which are being utilized by
the people [1]. Medicinal plants possess drug-like phyto-
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rheumatism, ulcers and diabetes. The pharmacological anal-
ysis confirmed that this plant possesses significant potential
of antimicrobial, antioxidant, hypoglycemic and analgesic
[5, 6]. D. metel L. is rich in alkaloids, but seeds contain a
higher percentage of alkaloids as compared to other parts of
the species. Along with alkaloids, this plant also contains
steroids, phenols, alkaloids, terpenoids, tannins, flavonoids
and coumarins [7-10].

Cholinesterase (ChE) is a major part of cholinergic syn-
apses, and it hydrolyzes the acetylcholine that is released
from the presynaptic nerve terminals. However, scientific
investigations described that despite ChE present in cho-
linergic tissues, it is also present in various non-cholinergic
tissues, which include hematopoietic cells [11]. BChE is a
non-specific cholinesterase enzyme that hydrolyzes various
types of choline-based esters. Therefore, AChE and BChE
inhibition belongs to the most effective rational approaches
for the remedy of Alzheimer’s disease (AD). AD is a pro-
gressive neurodegenerative ailment of the brain, affect
the cognitive dysfunction, loss of memory, loss of speech
impairment as well as dementia, which is one of the major
causes of disability in the elder population in the world
[12, 13]. The irreversible impairment of mental processes,
primarily the degeneration condition of the brain, leads to
neuropathological affected parts of the brain that leads to
the formation of amyloid plaques, and damaging of neu-
rons as well. Mental processes as well as cognition ability
of the brain declines due to the destruction of the cholinergic
system, limbic system and neocortex of the brain. The link
of cholinergic impairment as well as cognitive processes,
engrossed attention toward the major development of the
scientific approach to develop the cognition neurophysiol-
ogy as well as to discover new therapeutic agents to fight
against Alzheimer’s disease. The drugs used in the treat-
ment of AD, mostly target both AChE as well as BChE [14].
ChE inhibition activity is considered as a probable target in
the remedy of neurological ailments which include Alzhei-
mer’s disease (AD), dementia, myasthenia gravis, ataxia as
well as Parkinsonism disease (PD) [15]. AChE inhibitors
were found to be feasible as a therapeutic agent because of
the approved effectiveness of inhibition of peripheral, and
they are used for the treatment of myasthenia gravis (MG).
The classic AChE inhibitors (AChEI): physostigmine and
tacrine were utilized for the treatment of AD. Because of
the poor tolerability of physostigmine, which means absorp-
tion distribution elimination, it was eventually abandoned.
New AChE inhibitors are always in search to obtain better
therapeutic effects with minimum side effects in the treat-
ment of the above-mentioned damaging diseases [16]. The
currently approved drug for the treatment of AD includes
rivastigmine, galantamine as well as donepezil. Further,
plants have also been reported to serve as potential sources
of AChE inhibitors [17].
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Due to the medicinal importance and presence of differ-
ent classes of compounds in Datura metel L., a study was
planned to evaluate its inhibition potentials against cho-
linesterase enzymes, bioassay-guided isolation of bioactive
constituents from this plant species and in silico studies
on the most active isolate. As, inhibiting the activities of
these enzymes may prove useful in the treatment of various
diseases. In the present work, bioactive dichloromethane-
soluble fraction of methanol extract of D. metel was sub-
jected to systematic isolation through bioassay guidelines to
isolate the new potent cholinesterase inhibitory compound,
meteloxetin (1), along with eight new source known phe-
nols (2-9) as shown in Fig. 1. Their structures were elu-
cidated through modern spectroscopic data. The density
functional descriptors in the development of quantitative
structure—activity relationship (QSAR) are imperative to
explore the nature of interaction, active sites and biological
activity of molecules. The molecular descriptors, frontier
molecular orbitals, ionization potential, electron affinity,
molecular electrostatic potential and Hirshfeld analysis are
significant to comprehend the active sites which have been
probed in current work. We have also lime lighted the global
reactivity descriptors, e.g., electrophilicity index (), chemi-
cal hardness (), chemical potential (1), electronegativity (y)
and softness (S).

2 Experimental
2.1 General

Column chromatography (CC) was performed on 70-230
mesh silica gel (E. Merck), and flash CC was performed on
EF-10 Eyela flash chromatography model, using 230-400
mesh silica gel (E. Merck) as absorbent. Precoated silica
gel GF-,s, preparative plates (PTLC) (E. Merck; 20X 20,
0.5 mm thick) were used for isolation of mixture. TLC (Thin
Layer Chromatography) plates were visualized under UV-
lamp at 254 and 366 nm. For optical rotation measurement
(JASCO DIP-360) digital polarimeter; for ultraviolet—visible
(UV) spectra (Hitachi U-3200) and for IR spectra (JASCO
302-A) were used. Finnigan MAT 311 mass spectrom-
eter was used for the EI-MS (Electron Impact-Mass Spec-
trum) and HR-EI-MS measurement. The 1D and 2D NMR
(Nuclear Magnetic Resonance) spectra were recorded on
Bruker spectrometers with chemical shift in ppm (6) and
coupling constants (J) are in Hz.

2.2 Plant material
The fresh plant of Datura metel Linn was collected in June

from Dera Ghazi Khan, district of Punjab province of Paki-
stan and identified by Plant Taxonomist Dr. Muhammad
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Fig. 1 Structures of compounds 1-9 isolated from Datura metel L

Javid, University of Education Lahore, DG Khan Cam-
pus, where a voucher specimen UEBOTDGKOO1 has been
deposited.

2.3 Extraction and isolation

The whole plants of D. metel Linn (10 kg) were collected,
shade dried, ground and extracted with CH;OH (3 15 L).
The combined filtrate was evaporated under reduced pres-
sure to obtain a crude greenish extract and subjected to
measure its inhibition potentials. Extract was suspended in
H,O and successively partitioned into n-hexane, CH,Cl,,
AcOEt and n-butanol sub-portions, and measured their
inhibition potentials. The most bioactive CH,Cl, portion
was subjected to CC using flash silica gel, eluting with
n-hexane, CH,Cl,, and MeOH mixture to obtain six major

fractions /,—I. The fraction I, which was obtained with
n-hexane-CH,Cl, (8.3:1.7) was rechromatographed over
silica gel and eluted with n-hexane-CH,Cl, (8.1:1.9) to
afford compound 2,6-dimethoxy-4-methylphenol (7) and
4-hydroxybenzoic acid (2), respectively. The binary mixture
of fraction Iy (7.8:2.2) was subjected to PTLC over silica
gel using n-hexane-CH,Cl, (7.1:2.9) as eluent to obtain
two aromatic acids 3-hydroxy-4-methoxybenzoic acid (3)
and 3,5-dihydroxybenzoic acid (4). The fraction I was
further eluted with n-hexane-CH,Cl, (7.0:3.0) as well as
using PTLC to give new compounds meteloxetin (1). The
fraction I, obtained from n-hexane-CH,Cl, (6.6:3.4) was a
mixture of two components and was separated by CC using
the same solvent system to afford compounds 2,6-dimeth-
oxy-4-[(1R)-1-methoxyethyl]-phenol and 2,6-dimethoxy-
4-[(1R)-1-methoxypropyl]-phenol (6), respectively. The
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fraction Iy n-hexane-CH,Cl, (6.0:4.0) was further CC to
afford compound 4-hydroxy-3-methoxy benzylacetone (8)
and coniferyl methyl ether (9), respectively.

2.4 Meteloxetin (1)

Colorless amorphous powder; 4., (H,O) nm, 275; IR (KBr)
v: 3420 (OH), 3350 (NH,), 1613, 1540, 1410 (aromatic); 'H
NMR (400 MHz, CD;0D) 6: 6.66 (2H, s, H-5,-9), 4.71 (1H,
d, J=4.23, H-1), 4.26 (1H, dd, /=6.81, 9.00, H,-3), 3.88
(1H, dd, J=5.00, 9.00, Hg-3), 3.84 (6H, s, 2xX OMe), 3.14
(1H, m, H-2); *C NMR (100 MHz, CD;0D) &: 87.6 (C-1),
55.5(C-2), 72.8 (C-3), 133.2 (C-4), 104.7 (C-5, -9), 149.4
(C-6,-8), 136.4 (C-7), 56.9 (2 x OCH;); HR-EI-MS (70 V)
m/z: 225.0999 (caled. 225.1001 for C;;H,5NO,).

2.5 Cholinesterase inhibition assay

The cholinesterase (BChE and AChE) inhibition was done
by modified methods of Ellman et al. 1961 [15, 18]. The
total volume of the reaction mixture was 100 uL, which
includes 60 pL of buffer Na,H PO, with 50 mM concen-
tration having 7.7 pH. The tested sample was 10 uL with
0.5 mM concentration per well. Then added 10 L enzymes
having 0.5 unit of BChE or 0.005 unit of AChE per well.
After the addition of reaction contents, readings were taken
at 405 nm by a spectrophotometer. All ingredients were
preincubated for about 10 min at 37 °C. Then, 10 pL of
substrate (butyrylthiocholine chloride or acetylthiocholine
iodide) was added to each well having a concentration of
0.5 mM per well leads to start the reaction. Then 10 pL of
DTNB Ellman’s reagent (5,5'-dithiobis-2-nitrobenzoic acid)
with 0.5 mM concentration was added to each well. After
incubation for 15 min at 37 °C, the absorbance was meas-
ured at 405 nm by using a spectrophotometer. The positive
control used was galantamine (for BChE) and eserine (for
AChE) (0.5 mM well™"). The experiments were performed
independently in triplicates with their controls. Percentage
inhibition was calculated by Eq. 1

Absorb f tested d
% Inhibition = 100 — ( 2o2rPANce o7 fested COMPOUNT
Absorbance of control

ey
ICs, values (AChE and BChE) of samples were determined
with EZ-Fit Enzyme kinetics software (Perella Scientific Inc.
Ambherst, USA).

2.6 Computational details

Density functional theory is an interesting approach to ana-
lyze numerous properties of interests in biological sciences.
DFT was systematically used to probe the electronic proper-
ties of materials [19-26]. The DFT is a consistent approach

Springer

for the ground state (S;) geometries optimization [27, 28].
The B3LYP is a coherent functional for the S, geometries
of numerous biologically active compounds. In the current
study, B3LYP/TZ2P level was adopted to perform S, geom-
etries optimizations and electronic properties exploration
using Amsterdam Density Functional (ADF) modeling suite.

3 Results and discussion

The bioactive dichloromethane subfraction of the metha-
nolic extract of Datura metel Linn was subjected to chro-
matographic separations techniques to obtain one new
meteloetin (1) and eight known 2-9 compounds and their
structures were elucidated through 1D-NMR, 2D-NMR, HR-
FAB-MS, UV and IR spectroscopic techniques. The isolates
were evaluated for their cholinesterase inhibition potential.
The structure—activity relationship and in silico studies on
new potent cholinesterase inhibitors have also been carried
out to check the active sites and other parameters.
Meteloxetin (1) was isolated as a white amorphous pow-
der. Its HR-EI-MS spectrum exhibits the [M*] ion peak at
m/z 225.0999, which is consistent with the molecular for-
mula C,;H,5NO, (calcd. m/z 225.1001). The UV spectrum
of 1 displayed the absorption maxima at 275 nm, indicating
the anisolic character. IR spectrum of 1 showed absorptions
at 3420, 3350, 1613, 1540 and 1410 cm™! indicating the
presence of hydroxyl, amine and aromatic ring, respectively.
The '*C-NMR (100 MHz, CD,0D) and DEPT spectra of 1
showed eight signals (Table 1) which comprised one methyl,
one methylene, three methines and three quaternary carbons.
From these eight signals, three signals show double intensi-
ties indicating two carbons for each. Therefore, compound
1 is an eleven carbon containing compound. The downfield
region of the spectrum showed aromatic resonances for one
methine at 6 104.7 and three quaternary carbons at  133.2,
136.4 and 149.4, indicating the presence of symmetric tet-
rasubstituted aromatic ring with two oxygen-bearing car-
bons. The methyl carbon resonated at § 56.9, indicating its

Table 1 'H, '*C-NMR (400,100 MHz) in CD,0D spectral data of 1

Carbon No.  Carbon type  C; H;
CH 87.6 4.71(d,J=4.23 Hz, IH)
CH 55.5  3.14 (m, 1H)

3 CH, 72.8  4.26 (dd, J=6.81, 9.00, 1Hy)

3.88 (dd, /=5.00, 9.00, 1H,)

4 C 1332 -

5,9 CH 104.7  6.66 (s, 2H)

6,8 C 1494 -

7 C 136.4 -

OCH;, CH; 56.9  3.84 (s, 6H)
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Fig.2 COSY, HMBC and NOESY correlations of meteloxetin (1)

attachment with oxygen atom and has the intensity of two
carbons. Among the remaining three carbons, the only meth-
ylene carbon showed a signal at § 72.8 indicating its attach-
ment with an oxygen whereas the methine carbon signals at
87.6 and 55.5 indicating their attachment with oxygen and
nitrogen atoms, respectively, and these values were close to
the reported values for the oxetane ring [29]. Three pathways
have been reported for the biosynthesis of oxetane ring [30].
In the '"H-NMR (400 MHz, CD;0D) spectrum of 1, aromatic
protons showed a singlet at 6 6.66 (2H) which revealed the
presence of the tetrasubstituted symmetric benzene ring. The
oxymethylene protons appeared at 6 4.26 (1H, dd, /=6.87,
9.00, H-3) and 3.88 (1H, dd, /=6.28, 11.5, H-3), whereas
oxymethine and azomethine protons resonated at 6 4.71 (d,
J=4.22 Hz, H-1) and 3.14 (m, H-2) and two methoxy groups
displayed singlet at 3.84 (6H).

In the COSY correlations of 1, oxymethine proton at §
4.71 (H-1) showed correlation with azomethine proton at
0 3.14 (H-2) whereas oxymethylene proton at 6 4.26 (H-3)
exhibited interactions with oxymethylene H at 6 3.88 (H-3)
and azomethine proton at 3.14 (H-2) (Fig. 2). In the HMBC
experiment of 1, the aromatic proton at § 6.66 (H-5) dis-
played 2J correlations at § 133.2 (C-4) and 149.4 (C-6)
whereas J correlations at § 136.4 (C-7) and 87.6 (C-1). The
oxymethine H at 6 4.71 (H-1) exhibited 2J and J correla-
tions through aromatic carbons at § 133.2 (C-4) and 104.7
(C-5), confirming its attachment with the aromatic ring, and
showed 2J and *J correlations with azomethine carbon at &
55.5 (C-2) and oxymethylene carbon at 72.8 (C-3) (Fig. 2).
The COSY and HMBC correlations and the shifting of
chemical shifts of oxymethine and azomethine to downfield
and oxymethylene to upfield as compared to their open chain
confirm the presence of oxetane ring. For the stereochemis-
try of 1, the proton at 6 4.71 (H-1) showed NOESY interac-
tions at 6 3.88 (H-3) and 3.14 (H-2), confirming its cis geom-
etry. On the basis of all spectral evidence, the meteloxetin (1)
was confirmed as 4-[(2R,3R)-3-aminooxetanyl]-2,6-dimeth-
oxyphenol, and its structure is shown in Fig. 1. The known
phenols 2-9 namely, 4-hydroxybenzoic acid (2), 3-hydroxy-
4-methoxybenzoic acid (3), 3,5-dihydroxybenzoic acid
(4), 2,6-dimethoxy-4-[(1R)-1-methoxyethyl]-phenol (5),

2,6-dimethoxy-4-[(1R)-1-methoxypropyl]-phenol (6), 2,6-
dimethoxy-4-methylphenol (7), 4-hydroxy-3-methoxy ben-
zylacetone, (8), and coniferyl methyl ether (9) were eluci-
dated through their spectroscopic and physical data shown
in supporting information.

3.1 Acetyl cholinesterase and butyryl
cholinesterase inhibition

The whole plants methanolic extract of D. metel and its
dichloromethane fraction were evaluated to find its cholinest-
erase (AChE and BChE) inhibition potential through com-
parison with standard eserine for AChE and galanthamine
for BChE. The result showed that Datura metel extract
showed significant inhibition potentials. The DCM fraction
showed the remarkable inhibition potentials against AChE
and BChE with ICs, values 1.32+0.02 and 1.13+0.01 for
AChE and BChE, respectively. Among isolated compounds,
shown in Fig. 1, compound 1 showed acetylcholinesterase
(AChE) inhibition potential with ICy, values 0.07 +0.02
which is just near to the eserine standard (ICy, 0.04 +0.001)
(Table 2) whereas butyrylcholinesterase (BChE) inhibition
potential with ICs, values 0.84 +0.03 which is better than
the galanthamine standard (ICs, 00.92 +0.01) (Table 3).
All the known compounds 2-9 showed moderate inhibition
potential. The difference in the huge inhibition potential of
compound 1 and known compounds is that compound 1 con-
tains amino, oxetane and phenolic moieties in its structure
whereas known compounds contain only phenolic groups
in their structure.

Table 2 Acetyl cholinesterase inhibition results of extract, DCM frac-
tion and compounds 1-9

Samples ACHE inhibition activity
Inhibition at conc. of 0.5 pg/  ICy, (pg/mL)
mL (%)
DMDCME 86.1+0.6 1.32+0.02
DMME 40.8+0.3 225
1 97.3+0.05 0.07+£0.02
2 51.1+0.08 256
3 41.6+0.04 233
4 39.4+0.2 277
5 29.5+0.5 >400
6 32.1+0.5 >400
7 23.1+0.6 >400
8 33.5+0.7 305
9 232+0.5 >400
Eserine 98.8+0.8 0.04+0.01

DMDCME Datura metel dichloromethane fraction; DMME Datura
metel methanol extract
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Table 3 Butrylcholinesterase inhibition of extract, DCM fraction and
compounds 1-9

Samples BChE inhibition activity
Inhibition at conc. of 0.5 pg/ ICs, (pg/mL)
mL (%)
DMDCME 92.31+0.9 1.13+0.01
DMME 28.23+0.7 249
1 66.3+0.5 0.84+0.03
2 38.6+0.04 298
3 41.3+0.06 301
4 43.1+0.06 275
5 25.5+0.4 >400
6 28.5+0.5 >400
7 253+04 >400
8 36.3+0.8 269
9 26.4+0.3 >400
Galanthamine 96.18+0.11 0.92+0.01

DMDCME Datura metel dichloromethane fraction; DMME Datura
metel methanol extract

Two types of cholinesterases (AChE and BChE) are
mainly distributed in the blood as well as present at neu-
ral synapses. BChE is the neurotransmitter present in the
liver. The major difference between AChE and BChE is of
substrates. The drugs used in the treatment of AD mostly
target both AChE as well as BChE [14]. The first acetyl-
cholinesterase inhibitor was Tacrine, became available in
1993 and used in the treatment of AD, but a major adverse
effect of it is hepatotoxicity [16]. However, these inhibi-
tors are not the ultimate cure, these drugs can only prolong
the progression of mental impairment, decrease symptoms
of neuropsychics and therefore there is a need for explora-
tion of suitable therapeutic approaches for the treatment of
AD. The distribution of the number of hydroxyl or methoxy
groups substituted at the phenyl ring on any compound make
a major influence for inhibition activities by ChEs (AChE

and BChE). Moreover, it has been explored by research that
the methyl or ethyl esters of phenolic acids inhibited ChEs
(AChE and BchE) more effectively when compared with the
free acids. Another evidence [31] proved that the inhibition
activity of a compound against AChE was affected by the
presence of the OH group in the ortho position at the phe-
nyl ring as well as the existence of the acidic group. It has
been explored that oxetanes belong to non-aromatic hetero-
cycles class containing high-energy oxygen make it a mar-
velous new potential pharmacophores with diverse potential
spectrum corresponding to biological activities [32]. It has
already been investigated with enhanced synthetic feasibil-
ity of O-heterocycles which have led to equally potent lead
molecules used for different pathophysiological conditions
[33]. It has been proved on the basis of the literature [32]
survey as discussed above that because of the presence of
oxetane ring compound 1 inhibited strongly AChE and it can
be a future possible inhibitor of AChE.

3.2 Electronic properties

The lowest unoccupied molecular orbitals (LUMOs) and
highest occupied molecular orbitals (HOMOs) of compound
1 at B3LYP/TZ2P level are shown in Fig. 3. In compound 1,
intramolecular charge transfer (ICT) was found from HOMO
to LUMO. The energies of HOMO (Eygp0), HOMO _ 1
(Exomo-1)» LUMO +1 (E; ypmo41)>» LUMO (E; yumo), and
energy gap (E,,,AH-L) are vital to explore the elec-
tronic nature. The Eyomo-1 Eromo Erumo ErLumos: and
E,,,AH-L of compound 1 at B3LYP/TZ2P level at ground
state (S) are exhibited in Table 4. Global chemical reactivity
descriptors (GCRD) are imperative parameters to compre-
hend the structure stability and reactivity. Here, we assessed
numerous GCRD parameters like chemical hardness (),
electronegativity (y), softness (S), chemical potential (u),
and electrophilicity index (w) using HOMO and LUMO
energy values, see Table 4 (details can be seen in supporting

HOMO-1

HOMO

LUMO LUMO+1

Fig.3 Ground state charge density of FMOs of compound 1 (contour value =0.035)
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Table4 The ground state HOMO energies (Eygno and Eyomo-1)»
LUMO energies (E; yyo and Ey yyo41)» €nergy gaps, IP, EA, i, u, S, y
and @ in eV of compound 1

Parameters Ascorbic Acid Quercetin  Compound b
Enomo -6.71 -5.78 —5.68
EnoMo-1 —8.03 -6.54 -6.19
E umo —1.16 -1.99 -0.27
E{ uMo+1 —0.45 -0.91 —0.002
AEyoMmo-Lumo 5.55 3.79 5.41
AELOoMO-1-LUMO+1 7.58 5.63 6.19
Hardness (1) 2.54 1.81 2.70
Potential (u) —4.17 -3.97 -2.97
Softness (S) 1.31 1.60 1.05
Electronegativity (y) 4.17 397 297
Electrophilic index (w) 342 4.35 1.63
ITonization potential (IP) 6.71 5.78 5.68
Electron affinity (EA) 1.16 1.99 0.27

.0,550

0.397

0.243
0.0392

. -0.0543

Fig.4 Molecular electrostatic potential surfaces views of studied
compound

information). The # of phytochemicals is interrelated to aro-
maticity [34, 35]. The u expresses the electron trend to rush
out from the electronic cloud. The # represents the extent of
the impediment of the electronic cloud to deformation and
o means the stabilization energy when electrons from the
external environment saturate the compound.

The work functions (@) values of Au and Al are 5.10
and 4.08 eV, respectively (20). We have probed hole/
electron injection energies (HIEs/EIEs) of compound
1 to Al and Au electrodes distinctly. The EIEs for com-
pound 1 were observed (3.81 eV=-0.27 —(—4.08))
and (4.83 eV=-0.27-(-5.10)) while HIEs
were perceived (1.60 eV =-4.08 —(-5.68)), and
(0.58 eV=—-5.10—(-5.68)) by considering Al and Au,
respectively. One can see that for better electron injection,
Al might be an appropriate electrode whereas for better hole
injection Au would be suitable.

The charge analysis and MEP surfaces revealed that in
the case of nucleophilic attack, substantial repulsion might
be at oxygen and nitrogen atoms while for electrophilic
attack significant attraction might be at oxygen and nitrogen
atoms. It is also projected that with the proviso electrophilic/
nucleophilic attack substantial repulsion/attraction might be
at carbon atoms, respectively (See Fig. 4). The Hirshfeld,
Mulliken and Badar charges of compound 1 are illustrated
in Fig. 5.

4 Conclusion

Through bioassay direction, a new phenolic amino-oxe-
tane, meteloxetin, was isolated from DCM fraction of
methanolic extract of Datura metel. The new compound
showed outstanding inhibition potential against AChE as
compared to standard eserine and potent inhibition poten-
tial against BChE as compared to standard galantamine.
The frontier molecular orbitals, molecular descriptors,
MEP and charge analysis are describing that compound 1
would be an excellent biological active compound which is
in correlation to our experimental work. The measurement
of other parameters in in silico studies also fully supported
the outstanding inhibition potential of the meteloxetin.
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