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For the discovery of drugs to SARS-CoV-2 pandemics, we have developed a new series of piperidine-4-imines as the central core owing to 

significant pharmaceuticaldemands on it. The synthesis of piperidine-4-imines involvesatwo-step base-catalyzed reaction, namely (i)condensations 

followed by cyclization with aromatic aldehyde, aliphatic ketone, and ammonia to yield piperidine-4-ketone core, and (ii) a simple Schiff 

base/piperidine-4-imines formation between piperidine-4-ketone andvarious aromatic primary amines. All the synthesized intermediate and target 

piperidine-4-imines molecular structures were well characterized by NMR, FT-IR, and mass spectral studies.  

 

Further, the ground state geometry of synthesized molecules was optimized using density function theory (DFT) with basis set of b3lyp 

6-31g (d,p) in Gaussian 09 program. Using this molecular geometry, we docked against SARS-CoV-2 mutant spike protease of delta, delta plus, 

and omicron, which shows an effective binding ability. In addition, Lipinski’s rule, pre ADME and toxicity studies also reveal drug-likeness 

properties.   

 

Keywords:  Piperidine-4-imine, Base-catalyzed, SARS-Cov-2, Density functional theory, and Docking. 

 

1. Introduction: 
In 2019 onwards, the so-called term ‘coronavirus’ has transmitted very fast from human-to-human via aerosols and 

lead to many sudden deaths from China, a city in Wuhan. [1,2] Later, this life-threatening corona viral disease gradually 

spread throughout the world. Therefore, global emergency was made on 11 Feb 2020 through the International Virus 

Classification Commission (ICTV) to categorize this new coronavirus as ‘2019-nCoV’. Meanwhile, the World Health 

Organization (WHO) also named the 2019-nCoV as ‘COVID-19’3. The pandemic waves lead to severe acute 

respiratory syndrome and other chronic illnesses to the affected human regardless of age. Later, the COVID-19 was 

resolved as ‘severe acute respiratory syndrome coronavirus-2’ (SARS-CoV-2)4. An outbreak of the SARS-CoV-2 

seems completely unable to stop or control because of the improper social distance all over the affected countries. 

Therefore,the pandemic distribution rate drastically increased by infected or asymptomatic patients via aerosols. 

Typically, symptoms of the SARS-CoV-2 include cough, fever, breathing difficulty, sore throat, diarrhea, headache, 

nausea, congestion, and loss of taste, leading to severe respiratory problems and finally to death5,6. Hence, the SARS-

CoV-2 is now called a ‘novel coronavirus’7. In SARS-CoV-2, the spike receptor protease plays a critical role, which 

facilitates the virus invasion on the human cell receptor (angiotension converting enzyme-2, ACE2) and the host cell 
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receptor (transmembrane protease serine-2, TMPRSS2)8. Furthermore, the pandemic is quickly shifted to second 

waves of delta (variant B.1.617) and delta plus (variant 1.617.2), and then third waves of omicron (variant 

B.1.1.529)9,10,11.The WHO statistically reports that the global pandemic distribution rate is 53,75,91,764 confirmed 

cases as of 21 June 2022. Amongst them, 63,19,395 people have died in overall 223 countries. To overcome this 

situation, several researchershave suggested some of the repurposing small-molecule based antiviral drugs such as 

Remdesivir12, hydroxychloroquine13, favipiravir14, pirfenidone15, and lopinavir/ritonavir16 for the effective treatment 

of SARS CoV-2 and its mutations. Unexpectedly, none of these drugs could effectively cure the completely. Also, 

they cause several side effects on post-COVID-19 treatment. Hence, the development of potential drugs is highly 

warranted. 

In our drug discovery program, we focused on piperidine-4-imines,which arenaturally occurring bioactive 

compounds and having two nitrogen atoms including exocyclic imines. They possess significant biological properties 

foracting as anti-viral,17 anti-microbial,18anti-inflammatory,19 anti-cancer,20and anti-anxiety21 agents. Among the 

piperidine-4-imines, N-benzhydrylpiperidine-4-amine derivatives exhibit a promising class of interest to anti-

microbial (Bacillus subtilis, Escherichia coli, Klebsiella pneumonia, and Streptococcus aureus)21 and anti-fungal 

activities(Aspergillusniger, Aspergillusflavus, and fungi.).22 A series of novel piperidine-4-imine derivatives show 

anti-tubercular agents against Mycobacterium tuberculosisH37Rv.23Similarly, Ghosh et al. developed a nitrogen-

containing five-membered ring with chloropyridinyl derivatives for SARS-CoV-2.24Very recently, Pfizer have 

developed a nitrogen heterocyclic drug toinhibitingthe coronavirus 3CL protease for the potential treatment of 

COVID-19.25 

Indeed, there is no selective anti-viral drug discovered against SARS-CoV-2 and its various mutations so far. 

This accelerates us to develop a novel and potential piperidine-4-imine-based anti-viral compounds for SARS CoV-

2, delta, delta plus, and omicron. The synthesized lead molecules undergone complete experimental spectroscopic 

investigationssuch as FT-IR, NMR, and mass spectral analyses. Also, theoretical computations DFT/B3LYP method 

and6-31g (d, p) basis set were used to optimize the ground state structures. Finally, the binding ability of the lead 

molecules wasdetermined using AutodockVina. In addition, the drug-likeness properties were calculated by online 

preADME software. 

 

2. Results and discussion:  
Here, we have synthesized a series of novel piperidine-4-imines via two-step reactions as shown in Fig. 1.Initially,a 

classical multi-component reaction of Petrenko-Kritschenko piperidin-4-one synthesis involved a ring-condensation 

of octan-3-one(1), 3,4,5-trimethoxy benzaldehyde (2) and ammonia in water medium to yield 88% as solid.Later, the 

synthesized piperidin-4-one precursor reactswith substituted aromatic primary amines offering a novel piperidin-4-

ones as solid with 78% yield. The overall products were obtained in the range of 65to 75% yields.  
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Fig. 1.Synthesis of piperidin-4-imines 

 

Using piperidin-4-one, five piperidin-4-imines (5a-e) have been synthesized as shown in Chart 1.All the synthesized 

compounds and precursor molecular structures were well characterized by HR-MS, NMR, and FT-IR spectroscopic 

data.  

 

3. Density Functional Theory 

 
Chart 1. Molecular structure of Piperidin-4-imines (5a-e). 
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For the synthesized molecules, the ground state structures were optimized by density functional theory with basis set 

of b3lyp 6-31g (d,p) in Gaussian 09 program.26,27 Using this theory, electronic transitions, and the charge transfers in 

molecular systems, frontier molecule orbitals (FMOs)are calculated as shown in Fig.2. 

 
Fig. 2. DFT-optimized Frontier molecular orbitals and HOMO-LUMO energy gaps for Piperidine-4-imines 

(5a-e). 

Based on the highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO) 

energy values, some quantum mechanical descriptors such as energy band gap energy (EHOMO-ELUMO), ionization 

potential (I=-EHOMO), electron affinity (A=-ELUMO), chemical hardness(η= (I-A)/2), chemical softness(ζ=1/2η), 

electronegativity (χ(I+ A)/2), chemical potential (μ=-(I+A)/2), electrophilicity index (ω=μ2/2η), and maximum charge 

transfer index (ΔNmax.=-μ/η)for the compounds 5a-c were calculated and summarized in Table 1. 

 

Table 1. Energy band gapvalues and other quantum mechanical descriptors of the compounds 5a-e. 

 

Quantum mechanical descriptors (eV) 5a 5b 5c 5d 5e 

Band gap energy  

(EHOMO-ELUMO) 

5.35 5.21 5.13 5.14 5.23 

Ionization potential  

(I=-EHOMO) 

5.65 5.63 5.43 5.64 5.51 

Electron affinity  

(A=-ELUMO), 

0.39 0.45 0.40 0.58 0.30 

Chemical hardness 

(η= (I-A)/2) 

2.63 2.59 2.51 2.53 2.60 

Chemical softness  

(ζ=1/2η) 

0.19 0.19 0.20 0.20 0.19 
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Electronegativity  

(χ=(I+A)/2), 

3.02 3.04 2.91 3.11 2.90 

Chemical potential  

(μ=-(I+A)/2) 

-3.02 -3.04 -2.91 -3.11 -2.90 

Electrophilicityindex (ω=μ2/2η) 1.73 1.78 1.68 1.91 1.61 

Maximum charge transfer index 

(ΔNmax.=-μ/η) 

1.14 1.17 1.15 1.22 1.11 

 

The molecular electrostatic potential (MEP) is a highly important descriptor to understand the electrophilic 

and nucleophilicsitesin molecular structure. In MEP mapping system, sixdifferent colors are observed,such as red, 

orange, yellow, green, cyan, and blue.The red colour of map is the highly electron-rich region, while the blue colour 

is the extremely poor electron or electron-deficient region of the molecule. The decreasing order of electrostatic 

potential colour isblue>cyan>green> yellow> orange> red. The observed negative sites to positive electrostatic 

potential values are-4.656e–2 and +4.656e–2 for 5a; -4.885e–2 and +4.885e–2 for 5b; -5.068e–2 and +5.068e–2 for 5c; -

4.331e–2 and +4.331e–2 for 5d; and -4.329e–2 and +4.329e–2 for 5ecompounds with B3LYP functional and 6–31g (d,p) 

basis set as illustrated in Fig. 3. 

 

 
Fig. 3. The MEP surfaces of Piperidin-4-inmines (5a-e). 

 

In the present study, the negative regions are concentrated over the methoxy groups and imine moiety for all 

the compounds; on the other hand, the positive regions are located over hydrogen atoms in the alkyl chains and phenyl 

moieties. The obtained results clearly suggested that the high electronegativity of the methoxy moieties and imine 

units makes it the most reactive part of the all compounds for docking studies.  

 

4. Structure of the SARS-CoV-2  
The SARS-CoV-2 belongs to a spherical β-coronavirus family and also pleomorphic in nature. The coronavirus 

structure28 is composed of the following structural fragments, viz.(i) spike proteins (S), (ii) membrane proteins (M), 

(iii) envelope proteins (E), (iv) nucleocapsid (N), and (v) hemagglutinin-aserase dimer (HE) glycoproteins along with 
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RNA as genetic material. As shown in Fig.4. The ‘S’ protein peripheral surface sites resemble a crown shape in an 

electron microscope. The SARS-CoV-2 nucleotide is resembled as 80, 55, and 50% homolog to SARS-CoV-1, MERS, 

and common cold CoV, respectively.  

 
Fig. 4. Structure of SARS-CoV-2. 

 

The SARS-CoV-2 spike protease’s mechanistic action against the human cell 
A brief mechanistic pathway of the SARS CoV-2 ‘S’ protein against humans is facilitated by the ACE2 biomolecule, 

which acts as a human entry receptor. Based on the sequence alignment results, the spike-receptor binding domain 

(RBD) sequences of the SARS-CoV-2 and the SARS-CoV are 76% analogous. Therefore, the SARS-CoV-2 easily 

binds to the ACE2 receptor.However, the pathogenic causing SARS-CoV-2 virus can be prevented by many pathways 

as follows:(i) the target viral enzyme proteins act as a blocker for virus RNA synthesis and replication, (ii) preventing 

viral entry to human cell ACE2 receptors; (iii) some of the virulence elements are generated to restore the innate host 

immunity, and (iv) specific receptors present in the host may prevent the virus entry into the host cells.Theinteractions 

between the virus and host cells that ACE2 binding site of antiviral drugs molecular design have to stop the ‘S’ protein 

physicochemical activities. Otherwise, TMPRSS2 protease, neuropilin-1, and interfaces of heptad repeat-1 and heptad 

repeat-2 domains might be in critical state. Thus, the molecular protein biology relationship is strongly limited in the 

beginning stage to prevent the novel coronavirus and its mutations. 

 

5. Molecular docking study 
In the modern drug discovery programs, molecular docking analysis of small molecules in the protein or receptor 

binding sites is carried out by computational technique. Herein, four different kinds of receptors of SARS CoV-2 (6lu7 

protease) and its mutations (delta variant;7w92 protease, delta plus variant; tnx7 glycoprotease, and omicrom;7s0b 

protease] were used in moleculardocking studies throughAutoDockVina software program29 as shown in Table 2. 

 

Table 2. Molecular docking scores of piperidin-4-imines(5a-e) for SARS CoV-2 and its mutation proteases 

 

Compound 6lu7 protease 7w92 protease 7nx7glycoprotease 7s0b 

Binding 

energy 

(kcal/mol) 

Inhibition 

constant 

(µM) 

Binding 

energy 

(kcal/mol

) 

Inhibition 

constant 

(µM) 

Binding 

energy 

(kcal/mo

l) 

Inhibition 

constant 

(µM) 

Binding 

energy 

(kcal/mol

) 

Inhibition 

constant 

(µM) 

5a -6.6 14.3482 -6.2 28.2048 -5.9 46.8241 -6.6 14.3482 

5b -6.1 33.3969 -6.2 28.2048 -5.6 77.7347 -6.5 16.9894 

5c -5.8 55.4436 -6.0 39.5446 -6.2 28.2048 -5.9 46.8241 

5d -6.4 20.1168 -6.3 23.8200 -6.2 28.2048 -6.4 20.1168 

5e -6.2 28.2048 -6.3 23.8200 -6.4 20.1168 -6.5 16.9894 
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In molecular docking analysis, nine different poses were obtained for 5a-e compounds. The obtained root 

mean square deviation lower bound and upper bound valuesare2 Å nearly;hence, the value is agreeable and reliable 

in molecular docking studies (SI).Furthermore,the inhibition constants were determined using Ki=exp(ΔG/RT) 

equation for 5a-e compounds, where ΔG, R, and Tare the docking binding energy, gas constant (1.9872036×103 

kcal/mol), and room temperature (298.15 K), respectively.All the covalent and non-covalent bonding interactions (SI, 

Table 1) for the protein 6lu7 protease, 7w92 protease, 7nx7 glucoprotease, and 7s0b protease were determined for 

Piperidin-4-imines (5a-e).  

As can be seen inTable2, the highest molecular docking score having SARS CoV-2 and its mutations of 2D 

and 3D protein-lead molecular interactions graphics are shown in Fig. 4. 

 
 

Fig 4(i) 6lu7 & 7s0b protein-lead molecule interaction of 5a 
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Fig 4(ii) 7w92 protein-lead molecule interactions of 5d and 5e 

 

 

 

 

Fig 4(iii) 7nx7 protein-lead molecule interactions of 5e 

 

The best affinitybinding energy was calculatedfor 5a [Fig-4(i)]compound against 6lu7protease as-6.6 kcal/molwith 

a corresponding inhibition constant of 14.3482μM.(i). One carbon hydrogen bond with a distance of 3.78 Å was 

observed between H-donor of –OCH3 and H-acceptor of ASP153 amino acid residue. ii). Two -hydophobic 

interactions, such as - T-shaped and amide- stacked, were observed with distance of 4.99 (between -orbital of 

trimethoxy substituted ‘A’ phenyl ring and of -orbital of PHE294 amino acid) and 4.03 Å(between amide carbonyl 

carbon [PRO294:Camino acid residue and PHE294:Namino acid residue]),respectively. (iii).One alkyhydrophobic 

interaction with a distance of 4.7Å between long alkyl chain of butyl group and branched alkyl chain of ILE249 

residue. (iv). Four -alky interactions between (a) -orbital of trimethoxy substituted ‘B’ phenyl ring and branched 

alkyl chain of ILE249 amino acid residue (bond distance: 5.22 Å), (b) -orbital of PHE294 amino acid residue and 

chlorophenyl moiety (4.86 Å), (c) -orbital of chlorophenyl and cyclic alkyl chain of PRO293 amino acid residue 

(5.48 Å), and (d) -orbital of chlorophenyl and branched alkyl chain of VAL297 amino acid residue (4.91 Å).  

In the case of 7w92 protease, 5d and 5e [Fig.4(ii)] exhibit good potentials and also identical affinity binding 

energy and (-6.3 kcal/mol) with an inhibition constant of 23.8200 μM than that of 5a(-6.2 kcal/mol, and 28.2048 μM), 

5c(-6.0 kcal/mol, and 39.5446 μM), and 5e(-6.2 kcal/mol and 28.2048 μM) compounds.The5d compounds have one 

- T-shaped, threealky-alkyl, and two -alkyl interactions. For example, (i) the - T-shaped alkyl-alkyl has a bond 

distance of 4.93 Å between -orbital of trimethoxy substituted ‘A’ phenyl ring and -orbital of PHE565 amino acid 

residue. (ii) Three alky-alkyl interactions have a bond distance of 5.17 (between methyl moiety of piperidine and 

branched alkyl chain of LEU518 amino acid residue), 5.08 (between methyl moiety of piperidine and branched alkyl 

chain of LEU546 amino acid residue), and 4.85 Å (between branched alkyl chain of LEU546 amino acid residue and 

cyclic piperidine chain).(iii) Two -alkyl interactions consist of a bond distance of 5.32 Å (between -orbital of 

trimethoxy substituted ‘B’ phenyl ring and branched alkyl chain LEU517 amino acid residue) and 4.11 Å (between 

-orbital ofPHE565 amino acid residue and methyl moiety of piperidine unit).   

Similarly, (i) the 5ecompounds have three carbon hydrogen bonds with distance of 3.59 (between H-donor 

of –OCH3 group and H-acceptor of carbonyl oxygen ASN331 amino acid residue), 3.58 (between H-donor of –OCH3 

group and H-acceptor of carbonyl oxygen PRO521 residue), and 3.54 Å (between H-donor of PRO579 amino acid 

residue and H-acceptor of imine nitrogen moiety).Also, (ii) the 5ecompoundscontain four alkyl–hydrophophic 
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interactions between, such as (a) methyl chain of piperidine and branched alkyl chain of LEU582 amino acid residue 

(bond distance: 4.95 Å), (b) linear butyl chain of piperidine and branched alkyl chain of LEU582 amino acid residue 

(bond distance: 4.58 Å), (c) branched alkyl chain of PRO521amino acid residue and methyl moiety of 

chloromethylphenyl unit (4.38 Å), and (d) methyl moiety of chloromethylphenyl unit and cyclic piperidine unit (5.36 

Å). Additionally, (iii) the 5e compounds have three -alkyl interactions, namely(a)-orbital of chloromethylphenyl 

moiety and linear alkyl chain of ARG577 amino acid residue (5.16 Å), (b) -orbital of chloromethylphenyl moiety 

and cyclic alkyl chain of PRO521 amino acid residue (5.04 Å), and (c) -orbital of trimethoxy substituted ‘B’ phenyl 

ring and cyclic alkyl chain of PRO521 amino acid residue (bond distance: 4.15 Å). 

For 7nx7glycoprotease, the 5e[Fig-4(iii)]compound show better affinity binding score of -6.4 kcal/mole 

with20.1168μM inhibition constant due to two carbon hydrogen bonds, two alkyl–alkyl hydrophobic, three - 

hydrophobic, and one -alkyl hydrophobic interactions.For example, (i) two carbon hydrogen bonds have a bond 

distance of 3.72 (between H-donor of methoxy moiety from ‘B’ ring and carbonyl oxygen moiety of GLU154 amino 

acid residue) and 3.57 Å (between H-donor of methoxy moiety from ‘A’ ring and carbonyl oxygen moiety of amide 

carbonyl oxygen moiety of GLN39 amino acid residue), (ii) two alkyl–alkyl hydrophobic interactions with abond 

distance of 4.80 (between methyl moiety of chloromethylphenyl ring and cyclic alkyl chain of PRO155 amino acid 

residue) and 4.39 Å (between linear butyl chain of piperidine moiety and cyclic alkyl chain of PRO173 amino acid 

residue),(iii) three - hydrophobic interactions with abond distance of 3.85 (between cyclic CH moiety of PRO41 

amino acid residue and -orbital of trimethoxy substituted ‘B’ phenyl ring), 3.71 (between open chain CH moiety of 

VAL92 amino acid residue and -orbital of trimethoxy substituted ‘A’ phenyl ring) and 3.69 Å and (iv)one -alkyl 

hydrophobic interaction of a bond distance of 4.46 Å (between cyclic alkyl chain of PRO41 amino acid residue and 

-orbital of N-phenyl moiety). 

Likewise, the 5a compounds exhibit the best affinity binding score of -6.6 kcal/mole with a14.3482μM inhibition 

constant against omicron 7s0b protease.For example, one hydrogen bonding interaction of a distance of 1.91 Å 

betweenH-Donor of LEU116:HN amino acid residue and H-Acceptor of trimethoxy substituted ‘B’ phenyl ring, two 

electrostatic interaction of a -cation with a bond distance of 4.56 (between positive charge of LYS209:NZ amino 

acid residue and -orbital of trimethoxy substituted ‘A’ phenyl ring) and a -anion with a bond distance of 4.19 Å 

(between negative charge of A:GLU156:OE2amino acid residue and -orbital of chlorophenylring), and two -alkyl 

interactions with distance of 5.01 (between-orbital of chlorophenyl ring and cyclic alkyl chain of PRO41 amino acid 

residue) and 4.96 Å (between -orbital of trimethoxy substituted ‘A’ phenyl ring and cyclic alkyl chain of PRO157 

amino acid residue). 

6. Drug-likeness properties 

The drug-likeness properties were analyzed by molinspiration servers where Lipinski’s rule states that orally active 

drug must satisfy the following five criteria: (i) molecular weight, (ii) log, (iii) hydrogen bond donor, (iv) hydrogen 

bond accepter, and (v) total polar surface area for the synthesis piperdine-4-imines of 5a-e as depicted in Table 3.  

Table 3. The drug-likeness properties of piperdine-4-imines of 5a-e. 

 

Piperidin-4-

imines 

aMW 

(<500Da) 

bLogP 

(<5.6) 

cHBD 

(<5) 

dHBA 

(<10) 

eTPSA 

(<140Å) 

5a 611.18 7.71 1 8 79.80 

5b 701.30 9.12 0 8 71.01 

5c 684.90 8.79 0 8 71.01 

5d 721.72 9.19 0 8 71.01 

5e 652.83 8.70 0 8 71.01 
aMW—Molecular weight,bLogP—octanol/water partition coefficient, 

https://www.molinspiration.com/services/logp.html
https://www.molinspiration.com/services/psa.html
https://www.molinspiration.com/services/logp.html
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cHBD—Hydrogen bond donor, dHBA—Hydrogen bond acceptor, and e 

TPSA—Total polar surface area. 

 

An orally active drug has to satisfy Lipinski’s rule without violation of the following standards:(i) the 

lipophilicity or octanol/water partition coefficient (LogP) of a molecule should not be greater than 5, (ii) molecular 

weight of the compound must be 500 Da, (iii) the hydrogen bond donor should not be more than 5 and hydrogen bond 

accepter should not be more than 10, and (iv) the total molecular polar surface must be greater or equal 140 Å. The 

addition of an oral drug can be absorbed TPSA value when it is greater than 60 Å. Hydrogen bonding correlation is 

significant for the bioactivity of 5a-e piperidin-4-imines. The above obtained results clearly suggest that the designed 

and synthesized lead molecule violates molecular weight and LogPvalues alone. Also, Lipinski’s rule does not predict 

if these compounds are pharmacologically active. Therefore, these lead molecules may have better change to use in 

the invitro level analysis for SARS CoV-2 and its mutations. 

7. Spectral data of compounds 5a-5e 

7.1(Z)-3-butyl-N-(2-chlorophenyl)-5-methyl-2,6-bis(3,4,5-trimethoxyphenyl)piperidin-4-imine (5a) 

 Yield: 78%; m.p: 173–174°C, IR (KBr) (cm-1): 3302 (N-H stretching), 2933 (aromatic C-H stretching), 1697 (C=C 

stretching), 1590 (N-H bending) 1342 (C-O stretching), 1231 (C-N stretching), 827 (C-Cl stretching), 707 (C-H out 

of plan bending), 675 (N-H wagging). 1H 

NMR(400MHz,DMSO):δ7.02(m,ArH),3.7(s,OCH3),2.83.0(m,CH2),2.6(s,NH),0.8(t,CH3).13CNMR(400MHz,DMSO

):11.34,14.36,22.63,29.80,39.34,40.18,51.71,72.14,105.55,137.15,153.13,210.85. 

7.2(Z)-3-butyl-5-Methyl-N,1-diphenyl-2,6-bis(3,4,5-trimethoxyphenyl)piperidin-4-imine(5b) 

Yield: 72%; m.p: 171–175°C, IR (KBr) (cm-1): 3310 (N-H stretching), 2937 (aromatic C-H stretching), ,1698 (C=C 

stretching), 1592 (N-H bending) 1341 (C-O stretching), 1234 (C-N stretching), 828 (C-Cl stretching), 709 (C-H out 

of plan bending), 676 (N-H wagging). 1H 

NMR(400MHz,DMSO):7.01(m,ArH),3.08(s,OCH3),2.81.0(m,CH2),2.03(s,NH),0.81(t,CH3).13CNMR(400MHz,DM

SO):11.35,14.46,21.63,22.80,40.34,41.18,52.71,72.14,105.55,138.15,153.55,210.87. 

7.3(Z)-2-((3-butyl-5-methyl-1-phenyl-2,6-bis(3,4,5-trimethoxyphenyl)piperidin-4-ylidene)amino)benzenethiol(5c) 

Yield: 69%; m.p: 176–179°C, IR (KBr) (cm-1): 3311 (N-H stretching), 2933 (aromatic C-H stretching), 1694 (C=C 

stretching), 1591 (N-H bending) 1342 (C-O stretching), 1233 (C-N stretching), 827 (C-Cl stretching), 706 (C-H out 

of plan bending), 677 (N-H wagging). 1H 

NMR(400MHz,DMSO):7.03(m,ArH),3.09(s,OCH3),2.82.0(m,CH2),2.04(s,NH),0.82(t,CH3).13CNMR(400MHz,DM

SO):11.36,14.47,21.64,22.81,40.32,41.17,52.72,72.13,105.56,138.16,153.57,210.88. 

7.4(Z)-3-butyl-N-(2,3-dichlorophenyl)-5-methyl-1-phenyl-2,6-bis(3,4,5-trimethoxyphenyl)piperidin-4-imine(5d) 

Yield: 68%; m.p: 171–173°C, IR (KBr) (cm-1): 3314 (N-H stretching), 2931 (aromatic C-H stretching), 1695 (C=C 

stretching), 1593 (N-H bending) 1343 (C-O stretching), 1234 (C-N stretching), 828 (C-Cl stretching), 707 (C-H out 

of plan bending), 674 (N-H wagging). 1H 

NMR(400MHz,DMSO):7.05(m,ArH),3.04(s,OCH3),2.81.0(m,CH2),2.08(s,NH),0.83(t,CH3).13CNMR(400MHz,DM

SO):11.32,14.41,21.64,22.83,40.33,41.14,52.75,72.14,105.57,138.17,153.54,210.81. 

7.5(Z)-3-butyl-N-(3-chloro-2-methylphenyl)-5-methyl-1-phenyl-2,6-bis(3,4,5-trimethoxyphenyl)piperidin-4-

imine(5e) 

https://www.molinspiration.com/services/psa.html
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Yield: 74%; m.p: 178–180°C, IR (KBr) (cm-1): 3311 (N-H stretching), 2934 ( aromatic C-H stretching), 1692 (C=C 

stretching), 1595 (N-H bending) 1341 (C-O stretching), 1233 (C-N stretching), 821 (C-Cl stretching), 708 (C-H out 

of plan bending), 675 (N-H wagging). 1H 

NMR(400MHz,DMSO):7.04(m,ArH),3.01(s,OCH3),2.82.0(m,CH2),2.01(s,NH),0.85(t,CH3).13CNMR(400MHz,DM

SO):11.31,14.42,21.61,22.87,40.31,41.15,52.77,72.11,105.58,138.18,153.51,210.83. 

8. Conclusion 

In this summary, we would conclude that we have successfully synthesized 5 piperidin-4-imines compounds by 

condensation and cyclisation of aldehyde and ketone by following the Schiff base method. The electronic 

configuration of HOMO and LUMO had revealed that methoxy and imine units are themost reactive parts of the 

synthesized compounds. Similarly, molecular docking studies of SARS CoV-2 receptors and its four protease (6lu7, 

7w92, tnx7 and 7s0b) were calculated for title compounds. Among these compounds,5a ,5d and 5e exhibited best 

binding energy and inhibition constant. The results of the drug-likeness properties also exposed that the title of the 

compounds violate only weight and LogP value. From all theseobservations, we conclude that piperidin-4-imines 

doeshave the ability to inhibit SARS Covid-2 in host cell.However, additional in vitroresearchand in vivo research are 

necessary to verify the results. 
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