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Figure S1: Sequence alignment of PvNMT and PfNMT. Adopted with permission from 

Supplementary Information of Yu, et al. [J. Med. Chem. 2012, 55, 20, 8879–8890]. Copyright 

2012 American Chemical Society. 

 

 



Figure S2: Blast result against PDB database for Q8ILW6, NMT_PLAF7 Glycylpeptide N-

tetradecanoyltransferase of Plasmodium falciparum. 

 

Figure S3: Multiple Alignment Sequence using Clustal Omega (other amino acid sequence of 

PvNMT from the organism Plasmodium vivax Brazil I, Plasmodium vivax North Korean, 

Plasmodium vivax India VII, Plasmodium vivax Mauritania I, Plasmodium vivax (malaria parasite 

P. Vivax) and Plasmodium vivax (strain Salvador I) respectively) showing 100% identity. 

 



 

Figure S4: RMSD between 4BBH (Plasmodium vivax) and Robbeta Model-1. RMSD between 

344 pruned atom pairs is 0.995 angstroms; (across all 384 pairs: 1.304). Blue: Robetta Model-1 

and Grey: 4BBH Chain A. 

 



 
Figure S5: Ramachandran Plot for Robetta Model 1. 



 
Figure S6: Validation for drugability of obtained protein model of PfNMT was done using CASTp 

server and CavityPlus. 

 

Table S1: CASTp Top five pockets are as: 

PocketID Area (SA)Å2 Volume (SA)Å3 

1 1745.643 1091.244 

2 55.026 33.704 

3 104.186 28.978 

4 27.757 20.361 

5 36.067 15.956 

 

 

 

 



Table S2: CAVITY to detect potential binding sites on the surface of a given protein structure and 

rank them based on drugability scores: 

No. Pred. Max pKd Pred. Avg pKd DrugScore Drugability 

1 11.72 6.84 3851.00 Strong 

2 11.93 6.71 2812.00 Strong 

3 10.93 6.36 465.00 Medium 

4 10.67 6.27 809.00 Strong 

5 8.34 5.48 -872.00 Weak 

 

Table S3: CavPharm to predict pharmacophore class of Cavity1: 

Pharmacophore class of Cavity1 x y z Radius(Å) 

 Positive electrostatic center (POK 4.H) 13.00 10.00 -19.00 2.00 

 Positive electrostatic center (POK 4.H) 17.50 16.00 -17.00 2.00 

 H-bond donor center (POK 2.N) 19.50 18.00 -28.00 1.00 

 H-bond root (POK 3.F) 17.14 17.05 -27.32 1.50 

 H-bond donor center (POK 2.N) 16.00 7.00 -17.00 1.00 

 H-bond root (POK 3.F) 16.25 8.19 -19.13 1.50 

 H-bond acceptor center (POK 2.O) 18.00 25.50 -25.00 1.00 

 H-bond root (POK 3.F) 18.93 23.26 -26.25 1.50 

 H-bond donor center (POK 2.N) 12.50 11.00 -19.00 1.00 

 H-bond root (POK 3.F) 12.70 13.01 -16.92 1.50 

 H-bond acceptor center (POK 2.O) 20.50 20.50 -25.00 1.00 

 H-bond root (POK 3.F) 20.75 22.75 -24.98 1.50 

 H-bond donor center (POK 2.N) 10.00 7.50 -12.50 1.00 

 H-bond root (POK 3.F) 8.69 9.76 -12.40 1.50 

 H-bond acceptor center (POK 2.O) 17.00 19.50 -12.00 1.00 

 H-bond root (POK 3.F) 15.25 20.96 -10.51 1.50 

 H-bond acceptor center (POK 2.O) 9.00 7.50 -15.00 1.00 

 H-bond root (POK 3.F) 6.62 9.01 -14.71 1.50 

 H-bond acceptor center (POK 2.O) 18.50 18.50 -29.50 1.00 



Pharmacophore class of Cavity1 x y z Radius(Å) 

 H-bond root (POK 3.F) 16.89 17.11 -30.05 1.50 

 H-bond acceptor center (POK 2.O) 22.50 16.00 -26.50 1.00 

 H-bond root (POK 3.F) 23.93 17.65 -28.28 1.50 

 Hydrophobic center (POK 2.C) 17.50 24.50 -20.00 1.50 

 Hydrophobic center (POK 2.C) 24.00 25.00 -20.50 1.50 

 Hydrophobic center (POK 2.C) 20.00 19.50 -19.50 1.50 

 Hydrophobic center (POK 2.C) 9.50 23.00 -19.50 1.50 

 Hydrophobic center (POK 2.C) 2.50 22.00 -16.50 1.50 

 Hydrophobic center (POK 2.C) 20.50 28.50 -19.50 1.50 

 Hydrophobic center (POK 2.C) 7.50 16.00 -18.50 1.50 

 H-bond acceptor center (POK 2.O) 20.00 16.50 -22.00 1.00 

 H-bond root (POK 3.F) 19.87 15.10 -23.63 1.50 

 H-bond acceptor center (POK 2.O) 12.00 27.00 -21.50 1.00 

 H-bond root (POK 3.F) 10.13 25.75 -22.35 1.50 

 H-bond acceptor center (POK 2.O) 5.50 15.00 -20.50 1.00 

 H-bond root (POK 3.F) 3.43 14.43 -19.82 1.50 

 H-bond donor center (POK 2.N) 16.00 26.00 -24.50 1.00 

 H-bond root (POK 3.F) 14.36 28.27 -24.66 1.50 

 H-bond donor center (POK 2.N) 17.00 28.00 -20.00 1.00 

 H-bond root (POK 3.F) 14.91 29.21 -19.70 1.50 

 H-bond donor center (POK 2.N) 9.50 25.50 -19.50 1.00 

 H-bond root (POK 3.F) 10.13 25.75 -22.35 1.50 

 H-bond donor center (POK 2.N) 5.00 23.00 -19.50 1.00 

 H-bond root (POK 3.F) 2.22 22.07 -20.06 1.50 

 H-bond donor center (POK 2.N) 17.00 18.50 -19.50 1.00 

 H-bond root (POK 3.F) 15.43 17.59 -20.77 1.50 

 H-bond acceptor center (POK 2.O) 5.00 22.00 -19.00 1.00 

 H-bond root (POK 3.F) 6.57 21.66 -16.76 1.50 

 H-bond acceptor center (POK 2.O) 17.00 29.00 -19.50 1.00 

 H-bond root (POK 3.F) 14.91 29.21 -19.70 1.50 

 H-bond donor center (POK 2.N) 16.00 18.50 -14.50 1.00 

 H-bond root (POK 3.F) 15.73 20.75 -15.46 1.50 

 Negative electrostatic center (POK 4.S) 17.50 26.50 -25.50 2.00 



Pharmacophore class of Cavity1 x y z Radius(Å) 

 Negative electrostatic center (POK 4.S) 18.00 22.00 -23.00 2.00 

 Negative electrostatic center (POK 4.S) 21.00 16.50 -29.50 2.00 

 Negative electrostatic center (POK 4.S) 17.50 20.00 -13.00 2.00 

 

The residues in pocket 1: 

PHE:8:A, VAL:9:A, ASP:12:A, LEU:13:A, LEU:16:A, ILE:17:A, ARG:18:A, ASN:19:A, 

ALA:20:A, LYS:21:A, ASP:22:A, LYS:23:A, ILE:24:A, LYS:25:A, ILE:26:A, ASP:27:A, 

TYR:28:A, LYS:29:A, PHE:30:A, TRP:31:A, THR:92:A, ASP:93:A, ASN:94:A, TYR:95:A, 

VAL:96:A, GLU:97:A, ASP:98:A, ASP:99:A, ASP:100:A, ASN:101:A, VAL:102:A, 

PHE:103:A, ARG:104:A, PHE:105:A, ASN:106:A, TYR:107:A, PHE:111:A, LEU:112:A, 

ALA:115:A, VAL:160:A, ASN:161:A, PHE:162:A, LEU:163:A, CYS:164:A, VAL:165:A, 

HIS:166:A, LYS:167:A, SER:168:A, LEU:169:A, ARG:170:A, SER:171:A, LYS:172:A, 

ARG:173:A, LEU:174:A, ALA:175:A, PRO:176:A, LEU:178:A, ILE:179:A, TYR:196:A, 

THR:197:A, ALA:198:A, GLY:199:A, VAL:200:A, TYR:201:A, LEU:202:A, PRO:203:A, 

TYR:211:A, PHE:212:A, HIS:213:A, ILE:224:A, GLY:225:A, PHE:226:A, SER:227:A, 

CYS:228:A, TYR:242:A, TYR:315:A, LEU:317:A, PRO:318:A, SER:319:A, LYS:320:A, 

LEU:322:A, LEU:330:A, ASN:331:A, ALA:332:A, PHE:334:A, SER:335:A, PHE:336:A, 

VAL:363:A, PHE:364:A, ASN:365:A, ALA:366:A, LEU:367:A, GLU:368:A, PHE:381:A, 

GLY:382:A, GLU:383:A, GLY:384:A, ASP:385:A, GLY:386:A, SER:387:A, LEU:388:A, 

LYS:389:A, TYR:390:A, TYR:393:A, VAL:408:A, LEU:409:A, LEU:410:A 



 

Figure S7: 2D interactions of compound 9a with PvNMT. 

 

Figure S8: 2D interactions of compound 9b with PvNMT. 



 

Figure S9: 2D interactions of compound 9a with PfNMT model protein. 

 

Figure S10: 2D interactions of compound 9b with PfNMT model protein. 



 

Figure S11: Molecular structure of crystal bound inhibitor, E of PvNMT (PDB: 4BBH). 

 

 

Figure S12: Superimposed docked images of the experimental ligands (green); (a) 9a, (b) 9b, (c) 

9n, and (d) 9o with control inhibitor E (magenta) in PvNMT.  



 
Figure S13: Correlation curve for validation of docking study. The variables in the equation of 

straight line defined as y = docking score; x = predicted IC50 value. 

 

 

 



 
Figure S14: 1H NMR of 9a in d6-DMSO. 

 

 
Figure S15: 1H NMR of 9b in d6-DMSO. 



 
Figure S16: 1H NMR of 9c in CDCl3. 



 
Figure S17: 1H NMR of 9d in d6-DMSO. 

 
Figure S18: 1H NMR of 9e in d6-DMSO. 

 



 
Figure S19: 1H NMR of 9f in CDCl3. 

 



 
Figure S20: 1H NMR of 9g in CDCl3. 



 
Figure S21: 1H NMR of 9h in CDCl3. 

 



 
Figure S22: 1H NMR of 9i in CDCl3. 



 
Figure S23: 1H NMR of 9j in CDCl3. 



 
Figure S24: 1H NMR of 9k in CDCl3. 



 
Figure S25: 1H NMR of 9l in CDCl3. 



 
Figure S26: 1H NMR of 9m in CDCl3. 



 
Figure S27: 1H NMR of 9n in CDCl3. 



 
Figure S28: 1H NMR of 9o in CDCl3. 

 



 
Figure S29: 1H NMR of 10a in d6-DMSO. 

 
Figure S30: 1H NMR of 10b in d6-DMSO. 

 



 
Figure S31: 13C NMR of 9a in d6-DMSO. 

 

 
Figure S32: 13C NMR of 9b in d6-DMSO. 



 
Figure S33: 13C NMR of 9c in CDCl3. 

 
Figure S34: 13C NMR of 9d in d6-DMSO. 



 
Figure S35: 13C NMR of 9e in d6-DMSO. 

 
Figure S36: 13C NMR of 9f in CDCl3. 



 

 
Figure S37: 13C NMR of 9g in CDCl3. 

 



 
Figure S38: 13C NMR of 9h in CDCl3. 

 



 
Figure S39: 13C NMR of 9i in CDCl3. 

 



 
Figure S40: 13C NMR of 9j in CDCl3. 

 



 
Figure S41: 13C NMR of 9k in CDCl3. 

 



 
Figure S42: 13C NMR of 9l in CDCl3. 

 



 
Figure S43: 13C NMR of 9m in CDCl3. 

 



 
Figure S44: 13C NMR of 9n in CDCl3. 

 



 
Figure S45: 13C NMR of 9o in CDCl3. 

 



 
Figure S46: 13C NMR of 10a in d6-DMSO. 

 

 
Figure S47: 13C NMR of 10b in d6-DMSO.  



 
Figure S48: HRMS of 9a showing molecular ion peak at 380.1254 (m/z) which corresponds to 

[M+Na]+. 

 

 

 

 

 

  

  

Mol.For= C23H19NO3Na 
Calcd.Mass=380.1257(M+Na) 



 
Figure S49: HRMS of 9b showing molecular ion peak at 396.1207 (m/z) which corresponds to 

[M+Na]+. 

 

 

 

 

 

 

 

 

Mol.For= C23H19NO4Na 
Calcd.Mass=396.1206(M+Na) 



 
Figure S50: HRMS of 9c showing molecular ion peak at 381.1213 (m/z) which corresponds to 

[M+Na]+. 

 

 

 

 

 

 

  

Mol.For= C22H18N2O3Na 
Calcd.Mass=381.1209(M+Na) 



 
Figure S51: HRMS of 9d showing molecular ion peak at 397.1161 (m/z) which corresponds to 

[M+Na]+. 

 

  

 

 

 

 

 

 

 

Mol.For= C22H18N2O4Na 
Calcd.Mass=397.1159(M+Na) 



 
Figure S52: HRMS of 9e showing molecular ion peak at 384.1009 (m/z) which corresponds to 

[M+Na]+. 

Mol.For= C22H16FNO3Na 
Calcd.Mass=384.1006(M+Na) 



 
Figure S53: HRMS of 9f showing molecular ion peak at 406.1487 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C19H18F3N5O2H 
Calcd.Mass=406.1486(M+H) 



 
Figure S54: HRMS of 9g showing molecular ion peak at 315.1709 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For= C18H22N2O3H 
Calcd.Mass=315.1703(M+H) 



 
Figure S55: HRMS of 9h showing molecular ion peak at 431.1969 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C26H26N2O4H 
Calcd.Mass=431.1966(M+H) 



 
Figure S56: HRMS of 9i showing molecular ion peak at 422.1437 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C19H18F3N5O3H 
Calcd.Mass=422.1435(M+H) 



 
Figure S57: HRMS of 9j showing molecular ion peak at 331.1653 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C18H22N2O4H 
Calcd.Mass=331.1653(M+H) 



 
Figure S58: HRMS of 9k showing molecular ion peak at 447.1917 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C26H26N2O5H 
Calcd.Mass=447.1915(M+H) 



 
Figure S59: HRMS of 9l showing molecular ion peak at 422.1435 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C19H18F3N5O3H 
Calcd.Mass=422.1435(M+H) 



 
Figure S60: HRMS of 9m showing molecular ion peak at 374.1390 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For=C23H19NO4H 
Calcd.Mass=374.1387(M+H) 



 
Figure S61: HRMS of 9n showing molecular ion peak at 331.1658 (m/z) which corresponds to 

[M+H]+. 

 

Mol.For= C18H22N2O4H 
Calcd.Mass=331.1653(M+H) 



 
Figure S62: HRMS of 9o showing molecular ion peak at 447.1916 (m/z) which corresponds to 

[M+H]+. 

 

 

 

 

 

 

 

  

Mol.For=C26H26N2O5H 
Calcd.Mass=447.1915(M+H) 



 
Figure S63: HRMS of 10a showing molecular ion peak at 330.1128 (m/z) which corresponds to 

[M+H]+. 

 

 

 

 

 

 

 

 

 

Mol.For= C21H15NO3H 
Calcd.Mass=330.1125(M+H) 



 
Figure S64: HRMS of 10b showing molecular ion peak at 346.1078 (m/z) which corresponds to 

[M+H]+. 

 

 

 

 

 

 

 

 

Mol.For= C21H15NO4H 
Calcd.Mass=346.1074(M+H) 



 
Figure S65: Unit cell packing diagram (a) and showing short contact bonding (b) of ethyl 6-

methyl-4-(naphthalen-2-yloxy)quinoline-3-carboxylate (9a). Color code: N, blue; C, black; O, red; 

H, white. 



 
Figure S66: Unit cell packing diagram (a) and showing short contact bonding (b) of ethyl 6-

methoxy-4-(naphthalen-2-yloxy)quinoline-3-carboxylate (9b). Color code: N, blue; C, black; O, 

red; H, white. 



 
Figure S67: Unit cell packing diagram (a), showing short contact bonding (b) and hydrogen 

bonding (c) of ethyl 6-methyl-4-(quinolin-8-yloxy)quinoline-3-carboxylate (9c). Color code: N, 

blue; C, black; O, red; H, white. 



 
Figure S68: Unit cell packing diagram (a) and showing short contact bonding (b) of ethyl 6-

methoxy-4-(quinolin-8-yloxy)quinoline-3-carboxylate (9d). Color code: N, blue; C, black; O, red; 

H, white. 



 
Figure S69: Hemolysis caused by CQ and test compounds. Hemolysis was determined by 

recording absorption at 450 nm and comparing to hemolysis achieved with 1% Triton X-100 

(reference for 100% hemolysis). This data is a mean of triplicate experiments. The student’s t-test 

was used to verify statistical significance (p < 0.05). 

 

Table S4: Molecular Dynamics Simulation Details 

S.No. System No. of Na 

ions 

No. of water 

molecules 

Cubic Box 

size 

Length 

(nm) 

Total 

simulation 

time (ns) 

Number 

of core 

used for 

simulation 

1. 4BBH 2 43831 11.24 100 32 

2. 4BBH_9a 2 43832 11.24 100 64 

3. 4BBH_E 1 43831 11.24 100 64 

Hardware Configuration: 

Processor: Intel Skylake (Intel(R) Xeon(R) Gold 6130 CPU @ 2.10GHz), 32 Cores per node 

RAM: 96GB 

Graphics: MGA-G200 graphics chi 

Operating System: CentOS Linux release 7.9.2009 (Core) 
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