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(4-chlorophenyl)methyl)(pyridine-2-yl)methanol (1): Yield (6g, 86%)1H-NMR (300 MHz, CDCl3) 

8.58 (d, 1H), 8.57-7.20(m, 7H), 5.75 (s,1H), 1.60(s, 1H); LCMS (MM:ES+APCI) 220.3(M+H)+ ; 

C12H10ClNO: C, 65.61; H, 4.59; N, 6.38; Found: C, 65.78; H, 4.69; N, 6.32; 



 

 



 

 

 

 

 

 

 

 

 

 2-((1-benzylpiperidin-4-yloxy)(4-chlorophenyl)methyl)pyridine (3): Yield (8.1g, 90.8%).%) 1H-

NMR (300 MHz, CDCl3) 8.48-7.25 (m, 13H), 5.69(s, 1H), 3.97 (s,2H), 3.64(m, 1H), 3.14(m, 2H), 

2.92(m, 2H), 1.96(m, 2H), 1.74(m, 2H); LCMS (MM:ES+APCI) 394.4(M+H)+ ; Anal.Calcd for 

C24H25ClN2O : C 73.36; H 6.41; N 7.13;  Found: C, 73.26; H, 6.45; N, 7.16; 
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 2-((4-chlorophenyl)(piperidin-4-yloxy)methyl)pyridine (4) : Yield (7.6 g, 94.5%).%) 1H-NMR (300 

MHz, CDCl3) 8.50-7.12 (m, 8H), 5.64(s, 1H), 3.53 (m,1H), 3.09(m, 2H), 2.59-2.46(m,3H,-CH2,-

NH) 1.9(m, 2H), 1.6(m, 2H); 13C-NMR (75 MHz, CDCl3) 162.04, 148.82, 140.37, 136.94, 133.20, 

128.48, 128.21, 122.46, 120.64, 80.59, 73.76, 44.17, 32.94, 32.91, 29.66 ; DEPT attached; 

LCMS (MM:ES+APCI) 303(M+H)+ ; Chiral HPLC (%ee) 49.91:50.09 
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(R)-(+)-2-((4-chlorophenyl)(piperidin-4-yloxy)methyl)pyridine (4a) : Yield (3.79g, 94.5%). 

Anal.Calcd for C17H19ClN2O : C 67.43; H 6.32; N 9.25;  Found: C, 67.49; H, 6.28; N, 9.29;  Chiral 

HPLC (%ee) 98.4; [α]D= +11(C 0.05, MeOH); 
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(S)-(-)-2-((4-chlorophenyl)(piperidin-4-yloxy)methyl)pyridine (4b) : Yield (3.85g, 95.5%) ; 

Anal.Calcd for C17H19ClN2O : C 67.43; H 6.32; N 9.25;  Found: C, 67.38; H, 6.37; N, 9.24;  Chiral 

HPLC (%ee) 100; [α]D= -11(C 0.05, MeOH); 
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(R)-2-((4-chlorophenyl)((1-((3-nitrophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6a): Yield (270mg, 

84.3%);Tan colored solid; 1H-NMR (400 MHz, DMSO-d6) 8.55- 8.53(d,J=8.0Hz,1H), 8.43- 8.42(d, 

J=4.0Hz,1H), 8.35 (s,1H), 8.17- 8.15 (d,J=8.0Hz,1H), 7.95- 7.91(t,J=8.0Hz,1H),7.75-7.71(m,1H), 7.42-

7.40(d,J=8.0Hz,1H),7.31-7.21(m, 5H), 5.59(s, 1H), 3.45-3.41(m, 1H), 3.25-3.23(m, 2H), 2.83- 2.78(m, 

2H) 1.89- 1.88 (m, 2H) 1.67- 1.60 (m, 2H); 13C-NMR ( DMSO-d6);161.53, 149.29, 148.53, 140.98, 

137.58, 137.51, 133.83, 132.45, 131.97, 129.11, 128.64, 128.18, 123.10, 122.43, 120.72, 80.18, 71.11, 

43.74, 30.53, 30.38; HRMS Calcd 510.086; Found: 510.086(M+Na+); Anal.Calcd for C23H22ClN3O5S : 

C 56.61; H 4.54; N 8.67;  Found: C, 56.63; H, 4.57; N, 8.65; Chiral HPLC (%ee) 99.9 
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(R)-2-((4-chlorophenyl)((1-((4-nitrophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6b): Yield 

(287mg, 89.6%); Tan coloured solid; 1H-NMR (400 MHz, DMSO-d6) 8.45- 8.44(d,J=4Hz,1H), 

7.81- 7.73(m,3H), 7.45- 7.35 (m,7H), 7.25- 7.22(d,J=8.0Hz,1H), 5.59(s, 1H), 3.47- 3.39(m, 1H), 

3.04- 3.02(m, 2H), 2.78- 2.76(m, 2H), 1.86- 1.84 (m, 2H),  1.66- 1.62 (m, 2H); 13C-NMR ( DMSO-

d6);161.67, 149.11, 148.63, 140.38, 137.58, 137.45, 133.13, 132.45, 132.09, 129.11, 128.64, 

128.13, 123.39, 122.43, 120.12, 80.09, 71.01, 43.74, 30.50, 30.22; HRMS Calcd 510.086; Found: 

510.086(M+Na+); Anal.Calcd for C23H22ClN3O5S : C 56.61; H 4.54; N 8.67;  Found: C, 56.64; 

H, 4.53; N, 8.64; [α]D= -37.6(C 0.01, MeOH); 
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(R)-2-((4-chlorophenyl)((1-((2-nitrophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6c):Yield 

(267mg, 83.4%); Tan coloured solid;  1H-NMR (400 MHz, DMSO-d6) 8.43- 8.41(d,J=8Hz,1H), 

7.73- 7.70(m,1H), 7.60- 7.58 (d,J=8.0Hz, 2H), 7.43- 7.32(m, 3H),7.30- 7.21 (m, 5H),  5.57(s, 1H), 

3.35(m, 1H), 3.11- 3.07(m, 2H), 2.73- 2.69(m, 2H), 1.84- 1.83 (m, 2H),  1.64- 1.61 (m, 2H); 13C-

NMR ( DMSO-d6);161.55, 149.29, 148.53, 140.98, 137.18, 137.11, 133.83, 132.48, 131.97, 

129.11, 128.64, 128.18, 123.10, 122.43, 120.72, 79.99, 71.74, 43.84,  30.54, 30.28; HRMS Calcd 

510.086; Found: 510.086(M+Na+); Anal.Calcd for C23H22ClN3O5S : C 56.61; H 4.54; N 8.67;  

Found: C, 56.64; H, 4.55; N, 8.69; Chiral HPLC (%ee) 96.0 
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     (R)-2-((4-chlorophenyl)((1-((3-(trifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6d): 

Yield (290mg, 86.5%);Off-white solid;1H-NMR (400 MHz, DMSO-d6) 8.43- 8.42(d, J=4Hz,1H), 8.14- 

8.12(d, J=8.0Hz, 1H), 8.07- 8.05(d, J=8.0Hz, 1H), 7.94- 7.90(m, 2H),7.72- 7.70 (m, 1H),7.40- 7.38(d, 

J=8Hz,1H),7.30- 7.21(m,5H), 5.59(s, 1H), 3.47(m, 1H), 3.19- 3.16(m, 2H), 2.84- 2.82(m, 2H), 1.88- 1.86 

(m, 2H),  1.64- 1.62 (m, 2H); 13C-NMR ( DMSO-d6);161.56, 149.29, 141.02, 137.46, 137.23, 132.43, 

132.00, 131.56, 130.64, 130.38, 130.35, 130.31, 129.07, 128.61, 125.18, 124.15, 124.11, 123.08, 

122.47, 120.63, 80.12, 70.96, 43.60, 30.46, 30.31; HRMS Calcd 511.107; Found: 511.1067(M+H) 

Anal.Calcd for C24H22ClFN3O3S : C 56.42; H 4.34; N 5.48;  Found: C, 56.39; H, 4.37; N, 5.47; [α]D= 

-39.7(C 0.01, MeOH); 
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(R)-2-((4-chlorophenyl)((1-((2,5-dichlorophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6e): 

Yield (296mg, 88.3%);Brown low melting solid; 1H-NMR (400 MHz, DMSO-d6) 8.44- 8.42(d, 

J=8.0Hz,1H), 7.73- 7.70(m,1H), 7.60- 7.58 (d, J=8.0Hz, 1H), 7.43- 7.32(m, 3H),7.30- 7.21 (m, 

5H),  5.57(s, 1H), 3.36(m, 1H), 3.11- 3.07(m, 2H), 2.74- 2.69(m, 2H), 1.84- 1.83 (m, 2H),  1.63- 

1.62 (m, 2H); 13C-NMR ( DMSO-d6);160.59, 151.29, 150.53, 139.96, 137.48, 137.11, 133.83, 

132.48, 131.43, 129.18, 128.83, 128.19, 123.04, 122.38, 80.18, 73.64, 43.81, 30.78, 30.57; 

HRMS Calcd 511.0417; Found: 511.0411(M+H); Anal.Calcd for C23H21Cl3N2O3S : C 53.97; H 

4.14; N 5.47;  Found: C,53.94 ; H, 4.19; N, 5.50; Chiral HPLC (%ee) 98.7; 
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(R)-2-((4-chlorophenyl)((1-((4-methoxyphenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6f): Yield 

(260mg, 83.8%);Off-white solid; 1H-NMR (400 MHz, DMSO-d6) 8.44- 8.43 (d,J=4Hz,1H), 7.74- 

7.70(m,1H), 7.65- 7.63 (d,J=8.0Hz, 2H), 7.39- 7.37(d, J=8.0Hz, 1H),7.32- 7.22 (m, 5H),  7.14- 7.12(d, 

J=8.0Hz, 1H),5.56(s, 1H), 3.84 (s,3H), 3.44(m, 1H),  3.07(m, 2H), 2.73- 2.69(m, 2H), 1.84- 1.83 (m, 2H),  

1.64- 1.62 (m, 2H); 13C-NMR ( DMSO-d6);162.96, 161.06, 148.99, 141.00, 137.40, 132.41, 130.05, 

129.09, 128.61, 126.90, 123.17, 120.72, 115.00, 79.88, 71.16, 55.99, 43.52, 30.42, 30.21; HRMS Calcd 

495.112; Found: 495.112 (M+Na+);  Anal.Calcd for C24H25ClN2O4S : C 60.94; H 5.33; N 5.92;  

Found: C, 60.98; H, 5.31; N, 5.96; [α]D= -40.5(C 0.01, MeOH); 
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(R)-2-((4-chlorophenyl)((1-(mesitylsulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6g): Yield (280mg, 

88%);White solid; 1H-NMR (400 MHz, DMSO-d6) 8.46- 8.45(d,J=4Hz,1H), 7.81- 7.77(m,1H), 7.53- 7.51 

(d,J=8.0Hz, 1H), 7.39- 7.34(m, 4H),7.27- 7.24 (m, 1H),7.05 (s, 2H),  5.64(s, 1H), 3.56(m, 1H), 3.32(s, 

6H),3.24(m, 2H), 2.93- 2.88(m, 2H), 2.26 (s,3H), 1.83- 1.80 (m, 2H),  1.60- 1.57 (m, 2H); 13C-NMR ( 

DMSO-d6) 161.71, 149.32, 142.85, 141.17, 140.03, 137.60, 132.45, 132.31, 132.14, 129.16, 128.70, 

120.80, 80.34, 71.79, 41.63,  30.68, 30.59, 22.76, 20.90; HRMS Calcd 507.148; Found: 507.148 

(M+Na+);  Anal.Calcd for C26H29ClN2O3S : C 64.38; H 6.03; N 5.78;  Found: C, 64.41; H, 6.01; N, 

5.79;Chiral HPLC (%ee) 96.2; 
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(R)-2-((4-chlorophenyl)((1-((4-fluorophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6h): Yield 

(268mg, 88.7%);Tan coloured solid; 1H-NMR (400 MHz, DMSO-d6) 8.44- 8.43(d,J=4Hz,1H), 

7.81- 7.73(m,3H), 7.49- 7.22 (m, 8H), 5.59(s, 1H), 3.46(m, 1H), 3.14- 3.10(m, 2H), 2.78- 2.76(m, 

2H),1.85- 1.84 (m, 2H)1.66 1.63(m, 2H); 13C-NMR ( DMSO-d6)166.29, 163.80, 161.56, 149.30, 

141.02, 137.48, 132.43, 132.16, 132.13, 131.03, 130.94, 129.09, 128.63, 123.10, 120.68, 117.10, 

116.88, 80.11, 70.99, 43.57, 30.41, 30.29; HRMS Calcd 483.092; Found: 483.092 (M+Na+);   

Anal.Calcd for C23H22ClFN2O3S : C 59.93; H 4.81; N 6.08;  Found: C, 59.89; H, 4.77; N, 

6.12; Chiral HPLC (%ee) 97.2; 
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(R)-2-((4-chlorophenyl)((1-tosylpiperidin-4-yl)oxy)methyl)pyridine (6i): Yield (254mg, 84.3%); Tan 

coloured solid;  1H-NMR (400 MHz, DMSO-d6) 8.39- 8.37(d,J=8Hz,1H), 7.72- 7.70(m,1H), 7.59- 7.57 



(d,J=8.0Hz, 2H), 7.43- 7.38(m, 3H),7.32- 7.21 (m, 5H), 5.56(s, 1H), 3.34(m, 1H), 3.11- 3.07(m, 2H), 2.73- 

2.69(m, 2H), 2.40(s,3H), 1.85- 1.83(m, 2H),  1.64- 1.62 (m, 2H); 13C-NMR ( DMSO-d6)160.96, 149.30, 

143.43, 141.94, 137.49, 132.42, 132.21, 130.13, 128.96, 128.63, 127.96, 122.94, 120.71, 79.99, 71.11, 

43.29, 30.51, 30.32, 21.57; HRMS Calcd 479.117; Found: 479.117 (M+Na+);  Anal.Calcd for 

C24H25ClN2O3S : C 63.08; H 5.51; N 6.13;  Found: C, 63.06; H, 5.48; N, 6.14; Chiral HPLC (%ee) 99; 
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(S)-2-((4-chlorophenyl)((1-((3-nitrophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6j): Yield 

(265mg, 82%); Tan colored solid; 1H-NMR (400 MHz, DMSO-d6) 8.55- 8.53 (d,J=8.0Hz,1H), 

8.42- 8.41(d, J=4.0Hz,1H), 8.35 (s,1H), 8.19- 8.17 (d,J=8.0Hz,1H), 7.94- 

7.90(t,J=8.0Hz,1H),7.75-7.71(m,1H), 7.42-7.40(d,J=8.0Hz,1H),7.32-7.21(m, 5H), 5.63(s, 1H), 

3.45-3.41(m, 1H), 3.25-3.23(m, 2H), 2.83- 2.77(m, 2H) 1.89- 1.87 (m, 2H) 1.67- 1.61 (m, 2H); 

13C-NMR ( DMSO-d6);162.53, 149.59, 148.03, 140.88, 137.88, 137.11, 133.93, 132.54, 132.07, 

130.07, 128.64, 128.10, 123.13, 122.43, 120.72, 80.96, 71.99, 43.70, 30.55, 30.36; HRMS Calcd 

510.086; Found: 510.086(M+Na+);   Anal.Calcd for C23H22ClN3O5S : C 56.61; H 4.54; N 

8.67;  Found: C, 56.58; H, 4.57; N, 8.67; Chiral HPLC (%ee) 97.2 
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(S)-2-((4-chlorophenyl)((1-((4-nitrophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6k): Yield 

(283mg, 88%); Tan coloured solid; 1H-NMR (400 MHz, DMSO-d6) 8.45- 8.44(d,J=4Hz,1H), 7.81- 

7.73(m,3H), 7.45- 7.35 (m,7H), 7.25- 7.22(d,J=8.0Hz,1H), 5.61(s, 1H), 3.47- 3.39(m, 1H), 3.04- 

3.03(m, 2H), 2.78- 2.76(m, 2H), 1.86- 1.84 (m, 2H),  1.66- 1.62 (m, 2H); 13C-NMR ( DMSO-

d6);161.99, 148.99, 148.63, 140.93, 137.57, 137.47, 133.11, 132.45, 132.09, 129.11, 128.64, 

128.13, 123.33, 122.44, 120.11, 80.99, 71.70, 43.75, 30.50, 30.22; HRMS Calcd 510.086; Found: 

510.086(M+Na+); Anal.Calcd for C23H22ClN3O5S : C 56.61; H 4.54; N 8.67;  Found: C, 56.68; 

H, 4.53; N, 8.69; [α]D= +37.6(C 0.01, MeOH); 
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(S)-2-((4-chlorophenyl)((1-((2-nitrophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6l): Yield (273mg, 

85%); Tan coloured solid;  1H-NMR (400 MHz, DMSO-d6) 8.43- 8.41(d,J=8Hz,1H), 7.73- 7.70(m,1H), 

7.60- 7.58 (d,J=8.0Hz, 2H), 7.43- 7.32(m, 3H),7.30- 7.21 (m, 5H),  5.61(s, 1H), 3.35(m, 1H), 3.11- 

3.07(m, 2H), 2.73- 2.69(m, 2H), 1.84- 1.83 (m, 2H),  1.64- 1.61 (m, 2H); 13C-NMR ( DMSO-d6);162.05, 

149.29, 148.53, 140.98, 137.12, 137.11, 133.83, 132.42, 130.07, 129.11, 128.64, 128.18, 123.10, 

122.43, 120.79, 80.89, 71.98, 43.84,  30.54, 30.29; HRMS Calcd 510.086; Found: 510.086(M+Na+); 

Anal.Calcd for C23H22ClN3O5S : C 56.61; H 4.54; N 8.67;  Found: C, 56.56; H, 4.59; N, 8.71; Chiral 

HPLC (%ee) 97.6; 
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(S)-2-((4-chlorophenyl)((1-((3-(trifluoromethyl)phenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine 

(6m): Yield (288mg, 86%); Off-white solid;1H-NMR (400 MHz, DMSO-d6) 8.44- 8.43(d, 

J=4Hz,1H), 8.14- 8.12(d, J=8.0Hz, 1H), 8.07- 8.05(d, J=8.0Hz, 1H), 7.94- 7.90(m, 2H),7.72- 7.70 

(m, 1H),7.40- 7.38(d, J=8.0Hz,1H),7.30- 7.21(m,5H), 5.60(s, 1H), 3.47(m, 1H), 3.19- 3.16(m, 2H), 

2.84- 2.82(m, 2H), 1.88- 1.86 (m, 2H),  1.66- 1.63 (m, 2H); 13C-NMR ( DMSO-d6);162.00, 

149.26, 141.04, 137.46, 137.23, 132.43, 132.08, 131.55, 130.64, 130.38, 130.35, 130.31, 129.03, 

128.62, 125.18, 124.15, 124.11, 123.00, 122.44, 120.63, 80.99, 71.00, 43.60, 30.48, 30.32; ; 

HRMS Calcd 511.107; Found: 511.1067(M+H) ; Anal.Calcd for C24H22ClFN3O3S : C 56.42; H 

4.34; N 5.48;  Found: C, 56.47; H, 4.33; N, 5.52; [α]D= +39.7(C 0.01, MeOH); 
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(S)-2-((4-chlorophenyl)((1-((2,5-dichlorophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6n): Yield 

(291mg, 87%); Brown low melting solid; 1H-NMR (400 MHz, DMSO-d6) 8.43- 8.42(d, J=8.0Hz,1H), 7.73- 

7.70(m,1H), 7.60- 7.58 (d, J=8.0Hz, 1H), 7.43- 7.32(m, 3H),7.30- 7.21 (m, 5H),  5.59(s, 1H), 3.35(m, 1H), 

3.11- 3.07(m, 2H), 2.73- 2.69(m, 2H), 1.84- 1.83 (m, 2H),  1.64- 1.61 (m, 2H); 13C-NMR ( DMSO-

d6);160.99, 151.99, 150.93, 139.98, 137.48, 137.11, 133.83, 132.48, 131.43, 129.18, 128.83, 128.11, 

123.01, 122.33, 80.99, 73.98, 43.81, 30.78, 30.91; HRMS Calcd 511.0417; Found: 511.0411(M+H); 

Anal.Calcd for C23H21Cl3N2O3S : C 53.97; H 4.14; N 5.47;  Found: C,53.93 ; H, 4.16; N, 5.56; Chiral 

HPLC (%ee) 98; 
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(S)-2-((4-chlorophenyl)((1-((4-methoxyphenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6o): 

Yield (266mg, 86%); Off-white solid; 1H-NMR (400 MHz, DMSO-d6) 8.43- 8.42 (d,J=4Hz,1H), 

7.74- 7.70(m,1H), 7.65- 7.63 (d,J=8.0Hz, 2H), 7.39- 7.37(d, J=8.0Hz, 1H),7.32- 7.22 (m, 5H),  

7.14- 7.12(d, J=8.0Hz, 1H),5.57(s, 1H), 3.84 (s,3H), 3.44(m, 1H),  3.07(m, 2H), 2.73- 2.69(m, 

2H), 1.84- 1.83 (m, 2H),  1.64- 1.62 (m, 2H); 13C-NMR ( DMSO-d6);163.13, 161.56, 149.29, 

141.04, 137.49, 132.41, 130.15, 129.09, 128.62, 127.22, 123.11, 120.72, 114.90, 80.08, 71.05, 

56.16, 43.56, 30.36, 30.30; HRMS Calcd 495.112; Found: 495.112(M+Na+); Anal.Calcd for 

C24H25ClN2O4S : C 60.94; H 5.33; N 5.92;  Found: C, 60.91; H, 5.37; N, 5.95;  [α]D= +40.5(C 

0.01, MeOH);    
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(S)-2-((4-chlorophenyl)((1-(mesitylsulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6p) : Yield (281mg, 

88.5%); White solid; 1H-NMR (400 MHz, DMSO-d6) 8.46- 8.45(d,J=4Hz,1H), 7.81- 7.77(m,1H), 

7.53- 7.51 (d,J=8.0Hz, 1H), 7.39- 7.34(m, 4H),7.27- 7.24 (m, 1H),7.05 (s, 2H),  5.67(s, 1H), 

3.56(m, 1H), 3.32(s, 6H),3.24(m, 2H), 2.93- 2.88(m, 2H), 2.26 (s,3H), 1.83- 1.80 (m, 2H),  1.60- 

1.57 (m, 2H); 13C-NMR ( DMSO-d6) 160.03, 149.85, 142.14, 141.17, 140.03, 137.17, 132.45, 

132.31, 132.16, 129.16, 128.60, 120.80, 80.99, 71.99, 41.63,  30.62, 30.53, 22.75, 20.96; HRMS 

Calcd 507.148; Found: 507.148 (M+Na+); Anal.Calcd for C26H29ClN2O3S : C 64.38; H 6.03; N 

5.78;  Found: C, 64.42; H, 5.99; N, 5.81; Chiral HPLC (%ee) 97.1; 



 

 



 



 

 



 

 



N

O

H

N

Cl

S
O

O

F  

 

 (S)-2-((4-chlorophenyl)((1-((4-fluorophenyl)sulfonyl)piperidin-4-yl)oxy)methyl)pyridine (6q): Yield 

(259mg, 86%); Tan coloured solid; 1H-NMR (400 MHz, DMSO-d6) 8.44- 8.43(d,J=4Hz,1H), 7.81- 

7.73(m,3H), 7.49- 7.22 (m, 8H), 5.61(s, 1H), 3.46(m, 1H), 3.14- 3.10(m, 2H), 2.78- 2.76(m, 

2H),1.85- 1.84 (m, 2H)1.66 1.63(m, 2H); 13C-NMR ( DMSO-d6)166.39, 163.83, 161.54, 149.34, 

141.01, 137.48, 132.43, 132.16, 132.13, 131.03, 130.94, 129.04, 128.61, 123.10, 120.48, 117.40, 

116.18, 80.94, 71.03, 43.57, 30.46, 30.31; HRMS Calcd 483.092; Found: 483.092 (M+Na+);    

Anal.Calcd for C23H22ClFN2O3S : C 59.93; H 4.81; N 6.08;  Found: C, 59.85; H, 4.87; N, 

6.11;  Chiral HPLC (%ee) 98.9; 
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 (S)-2-((4-chlorophenyl)((1-tosylpiperidin-4-yl)oxy)methyl)pyridine (6r): Yield (263mg, 87.3%); Tan 

coloured solid;  1H-NMR (400 MHz, DMSO-d6) 8.43- 8.41(d,J=8Hz,1H), 7.73- 7.70(m,1H), 7.60- 

7.58 (d,J=8.0Hz, 2H), 7.43- 7.38(m, 3H),7.32- 7.21 (m, 5H), 5.57(s, 1H), 3.35(m, 1H), 3.11- 

3.07(m, 2H), 2.73- 2.69(m, 2H), 2.40(s,3H), 1.84- 1.83(m, 2H),  1.64- 1.61 (m, 2H); 13C-NMR ( 

DMSO-d6)161.56, 149.30, 143.93, 141.04, 137.49, 132.82, 132.41, 130.23, 129.10, 128.63, 

127.96, 123.10, 120.70, 80.11, 71.09, 43.29, 30.41, 30.32, 21.48; HRMS Calcd 479.117; Found: 

479.117(M+Na+);  Anal.Calcd for C24H25ClN2O3S : C 63.08; H 5.51; N 6.13;  Found: C, 

63.11; H, 5.55; N, 6.09; Chiral HPLC (%ee) 97.5; 

 



 

 



 

 



 



Supplemental Figure S2: Inhibitory activity of title compounds against P. falciparum

S l t l Fi S3 C t t i it t di f ti l i l d i tSupplemental Figure S3: Cytotoxicity studies of anti-malarial compounds against 
MDCK cells



Supplemental Figure S4: Microscopic images of Giemsa‐stained parasites treated with 6n at
38hpi, 46hpi and 52 hpi at varying concentrations. DMSO‐treated parasites developed normally into
multinucleated schizonts (46hpi), egressed and invaded to form new ring‐stage parasites (52hpi). Parassites
t t d ith 6 f il d t t lti t l lti i it d th t 2*IC d 4*IC t ti

(Start)
38 hpi

treated with 6n failed to mature ultimately resulting in parasite death at 2*IC50 and 4*IC50 concentrations.

46 hpi

52 hpi

0 M IC 2*IC 4*IC0μM IC50 2*IC50 4*IC50

Compound 6n



Supplementary Figure S5: In vivo efficacy of the most effective compound 6n on 
P. yoelii infected BALB/c mice model.y f

In vivo Drug Response assay
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