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General Information 

All the reactions were carried out in presence of air unless stated otherwise and all the glass wares were oven dried at 
100oC. The commercially available reagents and chemicals were used without further purification. The solvents were dried 
before use following standard procedures. The thin layer chromatography (TLC) was done using TLC Silica gel F254 plates 
purchased by Merck. All the products were purified by column chromatography using either silica gel (mesh 100-200) or 
thin layer chromatography. The NMR spectra of products were recorded on Bruker spectrometer (600 MHz, 500 MHz, 400 
MHz and 300 MHz). The Chemical shifts of 1H are given in ppm relative to internal standards CDCl3 at 7.24 ppm and DMSO-
d6 at 2.50 ppm. The chemical shifts for 13C are given in ppm relative to internal standards CDCl3 at 77.00 ppm and DMSO-d6 
at 39.53 ppm. All 13C NMRs are proton-decoupled data. HRMS were measured on Bruker Daltonics micrOTOF ESI-MS mass 
spectrometer. HPLC (Agilent, 1220 Infinity LC Gradient System VL, reverse phage chromatography, C18 column, gradient 
system water: acetonitrile, UV absorbance 250 nm) was used for the analysis of purity for substrates and products as well 
as conversion in controlled experiments.  All the dialkyl/diaryl diselenides and dialkyl/diaryl disulphides were mostly 
purchased from Sigma Aldrich. Bis(2-methoxyphenyl)diselenide1(a) and bis(3-nitrophenyl)diselenide1(b) were synthesized 
according to the reported method and the spectroscopic data (1H and 13C NMR) were matched with literature report 
(purity was analyzed with HPLC, Figure S5, SI).1 8-Aminoquinolineband primaquine biphosphate were purchased from 
Sigma Aldrich and used without further purification. The substituted 8-aminoquinoline derivatives such as 6-methoxy/6-
methyl-8-aminoquinoline used as substrate were synthesized by following literature method2 while N-methyl-8-
aminoquinoline2(b) and N-Boc primaquine2(c) were synthesized with modification in literature report. The spectroscopic data 
(1H NMR, 13C NMR and HRMS) were matched with the literature report and found the same. The purity of substituted 8-
aminoquinoline derivatives was analyzed with HPLC. 

General procedure for the chalcogenation of 8-aminoquinoline derivatives: 

To a 50 mL round bottom flask 8-aminoquinoline derivative (1, 1.0 mmol, 1 equiv), diarylselenides/diarylsulphides (2, 0.5 
mmol, 0.5 equiv) in 5 mL acetonitrile was taken. To this stirred solution 10 mol% (25.38 mg, 0.1 mmol, 0.1 equiv) iodine 
and 50 mol% (0.5 mmol, 0.5 equiv) tert-butylhydroperoxide (TBHP) was added. The reaction mixture was stirred at room 
temperature (25 oC) in air and monitored by TLC. After completion of the reaction, 20 mL of ethylacetate was added and 
washed with saturated solution of sodium thiosulfate. The organic layer was separated and dried over sodium sulfate. The 
solvent was evaporated and the reaction mixture was further purified using column chromatography (dichloromethane: 
hexane/ ethyl acetate: hexane) or thin layer chromatography (TLC) to afford 3a-3w. 

Procedure for the synthesis of N-methyl-8-aminoquinoline from 8-aminoquinoline2(b) 

8-aminoquinoline (144.18 mg, 1 mmol, 1 equiv) and K2CO3 (138.20 mg, 1 mmol, 1 equiv) in 5 mL of DMF was taken in 25 
mL of round bottom flask and stirred it at room temperature (25 oC) for 30 minutes. To this reaction mixture, methyl iodide 
(170.33 mg, 1.2 mmol, 1.2 equiv) was added dropwise and stirred it at room temperature for overnight. After completion 
of reaction the reaction was quenched with water and extracted the organic layer with ethyl acetate. The organic layer was 
washed with brine solution three times and dried with anhydrous sodium sulfate. The solvent was evaporated and purified 
the crude with silica gel chromatography (ethyl acetate/hexane 1:4) to obtain N-methyl-8-aminoquinoline in 61% yield (0.6 
mmol). The spectroscopic data (1H and 13C NMR) were matched with literature report and purity of product was analyzed 
by HPLC (Figure S3, SI). 

General procedure for the synthesis of tert-butyl (4-((6-methoxyquinolin-8-yl)amino)pentyl)carbamate (N-Boc 
primaquine)2(c) 

To a solution of primaquine biphosphate (200 mg, 0.439 mmol, 1.0 equiv,) in DCM (20 mL), di-tert-butyl dicarbonate (287.6 
mg, 1.317 mmol, 3 equiv,) and triethylamine (0.367 mL, 2.634 mmol, 6.0 equiv,) were added. The resulting reaction 
mixture was stirred at room temperature for overnight. After completion of reaction DCM was evaporated and the crude 
product was purified using silica gel chromatography (ethylacetate/hexane 1:4). Yield: 145 mg, 91 % (0.393 mmol). The 
spectroscopic data (1H and 13C NMR) were matched with literature report and purity of product was analyzed by HPLC 
(Figure S4, SI). 

Fate of reaction in presence of TEMPO (2,2,6,6-tetramethyl-1-piperidinyloxy) and BHT (3,5-di-tert-4-
butylhydroxytoluene) 
 
Following the general procedure of chalcogenation of 8-aminoquinoline, we performed a set of reactions with and without 
TEMPO. In order to perform the reaction in presence of 0.2 equiv of TEMPO, a 50 mL round bottom flask 8-aminoquinoline 
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derivative (1, 1.0 mmol, 1 equiv), diarylselenides/diarylsulphides (2, 0.5 mmol, 0.5 equiv) in 5 mL acetonitrile was taken. To 
this stirred solution 10 mol% (25.38 mg, 0.1 equiv) iodine and 50 mol% (0.5 equiv) tert-butylhydroperoxide (TBHP) was 
added followed by TEMPO (0.2 mmol, 0.2 equiv). The reaction mixture was stirred at room temperature (25 oC) in air and 
monitored by TLC. After completion of the reaction, 20 mL of ethylacetate was added and washed with saturated solution 
of sodium thiosufate. The organic layer was separated and dried over sodium sulfate. The solvent was evaporated and 
HPLC analysis was performed with crude product (3a) (Figure S8, see SI). The reaction mixture was further purified using 
column chromatography (dichloromethane: hexane 1:1) to obtain 3a in 81% yield. 

The controlled reaction was performed both with 0.2 and 1.0 equiv of TEMPO to analyze the variation in the yield of 
product 3a. In addition, BHT (0.2 and 1.0 equiv) was also incorporated as radical quencher instead of TEMPO to analyze the 
variation in the yield of product 3a following the general procedure. We found that there was neither significant change in 
the yield of product, nor the formation of side product as monitored by HPLC (Figure S1 to figure S10 in SI). It proves that 
the reaction does not follow a radical pathway. 

General procedure for the preparation of 5,7-Di-deuteriated-8-aminoquinoline3 

In a 15 mL sealed tube with a magnetic stir bar, 8-aminoquinoline (144.18 mg, 1 mmol) and conc. DCl in D2O (1 mmol) were 
added. The reaction mixture was heated at 150 oC for 12 h. in oil bath. Then it was cooled to room temperature and diluted 
with 20 mL distilled water. The product was extracted with ethyl acetate (10mL x 3 mL) and dried over anhydrous sodium 
sulfate. The solvent was evaporated to get the solid 1aD (96% Deuterium incorporation based on 1D NMR). 

Intramolecular Kinetic Isotope Effect 

Following the procedure of chalcogenation, 8-aminoquinoline (1a, 1 mmol, 0.5 equiv), 8-aminoquinoline-d2 (1aD, 1 mmol, 
0.5 equiv) and p-tolyldisulphide (2m, 1 mmol, 0.5 equiv) were taken in 5 mL of acetonitrile. To this solution iodine (25.38 
mg, 10 mol%, 0.1 equiv) and TBHP (50 mol%, 0.5 equiv) were added and the reaction mixture was stirred at room 
temperature.  After 45 min, the reaction was quenched by adding sodium thiousulfate solution. The products were 
extracted with ethylacetate and dried over sodium sulfate. The solvent was evaporated and the product was purified with 
silica gel chromatography (ethyl acetate/hexane, 2:3) to get the solid product (yield: 0.8 mmol, 40%). The 1H NMR revealed 
the existence of H/D (3m: 3mD) in 1:1 ratio at the 7-position of 8-Aminoquinoline.   

Analytical Data for Synthesized Products: 

5-(Phenylselanyl)quinoline-8-amine (3a). Light brown solid, mp 55-56 oC; 239.4 mg; 85% yield; 1H NMR (600 MHz, CDCl3): δ 
8.72 (dd, J = 4.1 Hz, 1.3 Hz, 1H), 8.59 (dd, J = 8.5 Hz, 1.1 Hz, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.36 (dd, J = 8.5 Hz, 4.1 Hz, 1H), 
7.13 – 7.06 (m, 5H), 6.86 (d, J = 7.8 Hz, 1H), 5.24 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 147.5, 146.0, 138.8, 138.6, 137.0, 
134.0, 131.0, 129.1, 129.0, 125.8, 122.5, 112.5, 109.8. 77Se NMR (114 MHz, CDCl3): δ 322.70; HRMS (ESI-TOF) m/z: [M+Na]+ 
calcd for C15H12N2SeNa 323.0058; found 323.0061. 

5-(Benzylselanyl)quinoline-8-amine (3b). Off-white solid; mp 77-78 oC; 234.9 mg; 75% yield; 1H NMR (600 MHz, CDCl3): δ 
8.70 (dd, J = 4.2 Hz, 1.8 Hz, 1H), 8.54 (dd, J = 8.5 Hz, 1.8 Hz, 1H), 7.56 (d, J = 7.8 Hz, 1H), 7.32 (dd, J = 8.7 Hz, 4.0 Hz, 1H), 
7.10 - 7.09 (m, 3H), 6.95 – 6.94 (m, 2H), 6.76 (d, J = 7.8 Hz, 1H), 5.13 (br, 2H), 3.89 (s, 2H); 13C  NMR (151 MHz, CDCl3): δ 
147.1, 145.2, 139.1, 138.4, 137.9, 136.8, 131.1, 128.6, 128.1, 126.4, 121.8, 113.8, 109.6, 33.3; 77Se NMR (114 MHz, CDCl3): 
δ 300.81; HRMS (ESI-TOF) m/z: [M+H]+calcd for C16H15N2Se 315.0395; found 315.0397. 

5-(p-Tolylselanyl)quinoline-8-amine(3c). Light brown solid; mp 132-134 oC; 194.2 mg; 62% yield; 1H NMR (600 MHz, CDCl3): 
δ 8.71 (dd, J = 4.1 Hz, 1.6 Hz, 1H), 8.60 (dd, J = 8.5 Hz, 1.6 Hz, 1H), 7.81 – 7.80 (m, 1H), 7.36 (dd, J = 8.5 Hz, 4.1 Hz, 1H), 7.05  
(d, J = 8.4 Hz, 2H), 6.92 (d, J = 8.0 Hz, 2H), 6.85 (d, J = 7.8 Hz, 1H), 5.27 (br, 2H), 2.21 (s, 3H); 13C NMR (151 MHz, CDCl3): δ 
147.3, 145.7, 138.8, 138.1, 137.0, 135.7, 130.8, 129.9, 129.8, 129.4, 122.3, 113.1, 109.8, 20.9; 77Se NMR (114 MHz, CDCl3): 
δ 317.27; HRMS (ESI-TOF) m/z: [M+Na]+calcd for C16H14N2SeNa 337.0215; found 337.0215. 

5-((2-Methoxyphenyl)selanyl)quinolin-8-amine(3d).Dark brown sticky semi solid; 215 mg; 65% yield; 1H NMR (400 MHz, 
CDCl3): δ 8.73 (dd, J = 4.2 Hz, 1.4 Hz, 1H), 8.55 (dd, J = 8.6 Hz, 1.4 Hz, 1H), 7.83 (d, J = 7.6 Hz, 1H), 7.34 (dd, J = 8.4 Hz, 4.0 Hz, 
1H), 7.05 – 6.87 (m, 1H), 6.81 (d, J = 8.0 Hz, 1H), 6.59 (d, J = 8.0 Hz, 1H), 6.56 – 6.41 (m, 1H), 6.39 (d, J = 1.2 Hz, 1H), 5.26 
(br, 2H), 3.93 (s, 3H);13C NMR (101 MHz, CDCl3): δ 155.8, 147.5, 146.1, 139.3, 138.9, 137.0, 131.4, 128.2, 126.3, 123.4, 
122.4, 121.5, 110.3, 110.0, 109.9, 55.8; HRMS (ESI-TOF) m/z: [M+H]+ calcd for C16H15N2OSe 331.0345; found 331.0326. 

5-((4-Chlorophenyl)selanyl)quinoline-8-amine(3e). Brown solid; mp 105-107 oC; 216.9 mg; 70% yield; 1H NMR (600 MHz, 
CDCl3): δ 8.73 (d, J = 3.0 Hz, 1H), 8.53 (d, J = 2.5 Hz, 1H), 7.81 (d, J = 7.8 Hz, 1H), 7.38 (dd, J = 8.4 Hz, 4.0 Hz, 1H), 7.07 - 7.02 
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(m, 4H), 6.87 (d, J = 7.8 Hz, 1H), 5.27 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 147.4, 146.1, 138.6, 136.8, 132.2, 131.7, 130.7, 
130.1, 129.1, 122.5, 111.9, 109.7;77Se NMR (114 MHz, CDCl3): δ 323.82; HRMS (ESI-TOF) m/z: [M+H]+calcd for C15H12ClN2Se 
334.9849; found 334.9850. 

5-((3-Nitrophenyl)selanyl)quinoline-8-amine(3f). Dark brown solid; mp 155-157 oC; 258 mg; 72% yield; 1H NMR (500 MHz, 
CDCl3): δ 8.76 (d, J = 2.5 Hz, 1H), 8.51 (dd, J = 8.5 Hz, 1.5 Hz, 1H), 8.02 (s, 1H), 7.91 (s, 1H), 7.87 (d, J = 7.5 Hz, 1H), 7.32 (s, 
1H), 7.26 (s, 1H), 7.25 (d, J = 8.0Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H), 5.34 (br, 2H); 13C NMR (125 MHz, CDCl3): δ 148.6, 147.7, 
146.8, 139.2, 138.9, 136.8, 136.2, 134.3, 130.7, 129.6, 123.2, 122.9, 120.6, 110.4, 109.6; HRMS (ESI-TOF) m/z: [M+H]+calcd 
for C15H12N3O2Se 346.0090; found 346.0105. 

6-Methoxy-5-(phenylselanyl)quinoline-8-amine (3g). Black sticky solid; 124.7 mg; 76% yield; 1H NMR (300 MHz, DMSO-d6): 
δ 8.56 – 8.47 (m, 2H), 7.42 (dd, J = 8.5 Hz, 4.1 Hz, 1H), 7.13 – 6.91 (m, 6H), 6.58 (s, 2H), 3.86 (s, 3H); 13C NMR (101 MHz, 
DMSO-d6): δ 160.7, 149.4, 144.6, 134.9, 134.2, 131.9, 129.1, 127.7, 125.2, 123.2, 95.1, 93.4, 56.3; HRMS (ESI-TOF) m/z: 
[M+H]+calcd for C16H15N2OSe 331.0345; found 331.0353. 

6-Methoxy-5-(3-nitrophenylselanyl)quinoline-8-amine (3h). Brown Solid; mp 190-192 oC; 210 mg; 56% yield; 1H NMR (500 
MHz, CDCl3): δ 8.61 – 8.57 (m, 2H), 7.97 (d, J = 2.0 Hz, 1H), 7.89 (d, J = 1.0 Hz, 1H), 7.37 – 7.36 (m, 2H), 7.24 – 7.23 (m, 1H), 
6.79 (s, 1H), 5.44 (br, 2H), 3.94 (s, 3H); 13C NMR (125 MHz, CDCl3): δ 160.6, 148.6, 148.3, 145.4, 136.8, 135.3, 134.9, 134.0, 
132.1, 129.4, 123.3, 123.0, 120.3, 96.1, 96.7, 56.7; HRMS (ESI-TOF) m/z: [M+H]+calcd for C16H14N3O3Se 376.0195; found 
376.0187 

6-methyl-5-(phenylselanyl)quinolin-8-amine (3i). Brown solid; mp 145- 147 oC; 224.8 mg; 72% yield; 1H NMR (400 MHz, 
DMSO-d6 and CD3OD): δ 8.67 (s, 1H), 8.60 (d, J = 8.4 Hz, 1H), 7.48 – 7.46 (m, 1H), 7.13 – 7.08 (m, 3H), 7.00 – 6.96 (m, 3H),  
2.55 (s, 3H); 13C NMR (101 MHz, CDCl3): δ 146.9, 146.2, 144.6, 136.9, 135.9, 133.6, 131.2, 129.3, 127.7, 125.5, 122.8, 110.6, 
108.9, 24.4; HRMS (ESI-TOF) m/z: [M+H]+calcd for C16H15N2Se 315.0395; found 315.0402. 

N-methyl-5-(phenylselanyl)quinolin-8-amine (3j). Brown solid; mp 82-84 oC; 156.6 mg; 50% yield; 1H NMR (300 MHz, CDCl3): 
δ 8.66 (d, J = 3.9 Hz, 1H), 8.56 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 7.36 (dd, J =  8.4 Hz, 3.9 Hz, 1H), 7.11 – 7.07 (m, 
5H), 6.59 (d, J = 7.8 Hz, 1H), 6.44 (br, 1H), 3.06 (d, J = 3.9 Hz, 3H); 13C NMR (75 MHz, CDCl3): δ 147.5, 146.9, 139.3, 138.8, 
136.9, 134.3, 130.5, 129.0, 128.7, 125.6, 122.5, 109.7, 104.0, 29.7; HRMS (ESI-TOF) m/z: [M+H]+calcd for C16H15N2Se 
315.0395, found 315.0400. 

5-(Methylselanyl)quinoline-8-amine (3k). Off-white solid; mp 65-67 oC; 106.7 mg; 45% yield; 1H NMR (600 MHz, CDCl3): δ 
8.73 (dd, J = 4.1 Hz, 1.6 Hz, 1H), 8.01 (dd, J = 8.3 Hz, 1.6 Hz, 1H), 7.60 (d, 8.5 Hz, 1H), 7.34 (dd, 8.3 Hz, 4.2 Hz, 1H), 7.02 (d, 
8.5 Hz, 1H), 5.66 (br, 2H), 2.26 (s, 3H); 13C NMR (151 MHz, CDCl3): δ 147.5, 145.8, 137.3, 136.0, 133.8, 128.5, 121.5, 115.3, 
109.8, 7.7. 77Se NMR (114 MHz, CDCl3): δ 106.47; HRMS (ESI-TOF) m/z: [M+H]+calcd for C10H11N2Se 239.0082; found 
239.0084. 

5-(Phenylthio)quinolin-8-amine (3l).4  Black sticky compound; 156.4 mg; 62% yield; 1H NMR (600 MHz, CDCl3): δ 8.75 (dd, J = 
4.1 Hz, 1.6 Hz, 1H), 8.59 (dd, J = 8.5 Hz, 1.5 Hz, 1H), 7.73 (d, J = 7.9 Hz, 1H), 7.36 (dd, J = 8.5 Hz, 4.1 Hz, 1H), 7.15 – 7.12 (m, 
2H), 7.05 – 7.02 (m, 1H), 6.99 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 7.9 Hz, 1H), 5.23 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 147.4, 
146.1, 139.5, 138.9, 137.6, 134.6, 130.6, 128.7, 125.9, 124.8, 122.3, 113.9, 109.4; HRMS (ESI-TOF) m/z: [M+Na]+calcd for 
C15H12N2SNa 275.0614; found 275.0616. 

5-(p-Tolylthio)quinolin-8-amine (3m).4 Brown solid; mp 80-81 oC; 207.5 mg; 78% yield;1H NMR (600 MHz, CDCl3): δ 8.74 (d, J 
= 3.9 Hz, 1H), 8.60 (d, J = 8.5 Hz, 1H), 7.71 (d, J = 7.8 Hz, 1H), 7.38 – 7.36 (m, 1H), 6.96 – 6.88 (m, 5H), 5.27 (br, 2H), 2.23 (s, 
3H); 13C NMR (151 MHz, CDCl3): δ 147.4, 145.9, 138.9, 137.3, 135.8, 134.8, 134.7, 130.5, 129.6, 126.5, 122.3, 114.9, 109.5, 
20.8. 

5-((4-Methoxyphenyl)thio)quinolin-8-amine (3n).4 Brown sticky solid; 198 mg; 70% yield; 1H NMR (600 MHz, CDCl3): δ 8.73 
(dd, J = 4.1 Hz, 1.6 Hz, 1H), 8.62 (dd, J = 8.5 Hz, 1.6 Hz, 1H), 7.66 (d, J = 7.9 Hz, 1H), 7.37 (dd, J = 8.5 Hz, 4.1 Hz, 1H), 7.02 (dd, 
J = 6.8 Hz, 2.0 Hz, 2H), 6.86 (d, J = 7.9 Hz, 1H), 6.71 (dd, J = 6.8 Hz, 2.0 Hz, 2H), 5.27 (br, 2H), 3.70 (s, 3H); 13C NMR (151 MHz, 
CDCl3): δ 157.9, 147.3, 145.7, 138.8, 136.5, 134.7, 130.2, 129.5, 128.9, 122.2, 116.2, 114.6, 109.4, 55.3; HRMS (ESI-TOF) 
m/z: [M+Na]+calcd for C16H14N2OSNa 305.0720; found 305.0717. 

5-((4-Aminophenyl)thio)quinolin-8-amine (3o).Light yellow solid; mp 164-167 oC; 160 mg; 60% yield; 1H NMR (600 MHz, 
CDCl3): δ 8.72 (d, J = 4.2 Hz, 1H), 8.64 (d, J = 8.4 Hz, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.37 (dd, J = 8.4 Hz, 4.2 Hz, 1H), 6.96 (d, J = 
8.4 Hz, 2H), 6.84 (d, J = 7.8 Hz, 1H), 6.50 (d, J = 7.8 Hz, 2H), 4.36 (br, 4H); 13C NMR (151 MHz, CDCl3): δ 147.3, 145.1, 144.8, 
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138.9, 135.6, 134.6, 130.0, 126.2, 122.0, 117.5, 115.8, 109.5; HRMS (ESI-TOF) m/z: [M+H]+calcd for C15H13N2OS 268.0903; 
found 268.0910. 

3-((8-Aminoquinolin-5-yl)thio)phenol (3p). Brown solid; mp 181-183 oC; 155 mg; 58% yield; 1H NMR (600 MHz, DMSO-d6): δ 
9.34 (d, J = 5.4 Hz, 1H), 8.77 (d, J = 3.6 Hz, 1H), 8.42 (d, J = 8.4 Hz, 1H), 7.68 (d, J = 7.2 Hz, 1H), 7.54 - 7.53 (m, 1H), 7.01 – 
6.91 (m, 2H), 6.49 – 6.43 (m, 4H), 6.23 (d, J = 6.0 Hz, 1H); 13C NMR (151 MHz, DMSO-d6): δ 157.8, 147.9, 147.2, 140.3, 138.1, 
138.0, 133.7, 130.2, 129.8, 122.7, 116.1, 112.2, 112.0, 109.6, 108.3; HRMS (ESI-TOF) m/z: [M+H]+calcd for C15H13N2OS 
269.0744; found 269.0740. 

5-((4-Nitrophenyl)thio)quinolin-8-amine (3q).4  Yellow solid; mp 167-168 oC; 214 mg; 72% yield; 1H NMR (600 MHz, CDCl3): 
δ 8.77 (dd, J = 4.1 Hz, 1.6 Hz, 1H), 8.41 (dd, J = 8.5 Hz, 1.6 Hz, 1H), 7.95 (m, 2H), 7.71 (d, J = 8.5 Hz, 1H), 7.40 (dd, J = 8.5 Hz, 
4.1 Hz, 1H), 6.97 – 6.95 (m, 2H), 6.92 (d, J = 7.9 Hz, 1H), 5.43 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 150.0, 147.8, 147.1, 
144.9, 138.8, 138.3, 133.9, 130.4, 125.1, 123.9, 122.9, 110.6, 109.3; HRMS (ESI-TOF) m/z: [M+Na]+calcd for C15H11N3O2SNa 
320.0465; found 320.0465. 

5-((4-Chlorophenyl)thio)quinolin-8-amine (3r).4 Brown solid; mp 131-132 oC; 215 mg; 75% yield; 1H NMR (600 MHz, CDCl3): 
δ 8.75 (dd, J = 4.1 Hz, 1.5 Hz, 1H), 8.51 (dd, J = 8.5 Hz, 1.5 Hz, 1H), 7.70 (d, J = 7.9 Hz, 1H), 7.37 (dd, J = 8.5 Hz, 4.1 Hz, 1H), 
7.08 (d, J = 8.6 Hz, 2H), 6.89 – 6.87 (m, 3H), 5.27 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 147.5, 146.3, 138.8, 138.1, 137.7, 
134.5, 130.6, 130.4, 128.8, 127.2, 122.5, 113.8, 109.3; HRMS (ESI-TOF) m/z: [M+Na]+calcd for C15H11N2ClSNa 309.0224; 
found 309.0225. 

6-Methyl-5-(phenylthio)quinolin-8-amine (3s).4 Brown solid; mp 72-75 oC; 159 mg; 60% yield; 1H NMR (300 MHz, CDCl3): δ 
8.72 – 8.68 (m, 2H), 7.36 (dd, J = 6.3 Hz, 3.0 Hz, 1H), 7.11 (t, J = 5.5 Hz, 2H), 7.00 (t, J = 5.5 Hz, 1H), 6.92 – 6.89 (m, 3H), 5.21 
(br, 2H), 2.56 (s, 3H); HRMS (ESI-TOF) m/z: [M+H]+calcd for C16H15N2S 267.0956; found 267.0977. 

6-Methoxy-5-(phenylthio)quinolin-8-amine (3t). Black sticky solid; 225 mg; 80% yield; 1H NMR (400 MHz, CDCl3): δ 8.52 – 
8.42 (m, 2H), 7.23 (dd, J = 8.0 Hz, 4.0 Hz, 1H), 7.00 (d, J = 8.0 Hz, 2H), 6.90 – 6.86 (m, 3H), 6.63 (s, 1H), 5.30 (br, 2H), 3.78 (s, 
3H); 13C NMR (101 MHz, CDCl3): δ 161.2, 147.9, 145.2, 139.3, 134.8, 133.8, 132.3, 128.7, 125.5, 124.5, 123.1, 97.7, 96.5, 
56.6; HRMS (ESI-TOF) m/z: [M+H]+calcd for C16H15N2OS 283.0900; found 283.0917. 

5-(Propylthio)quinolone-8-amine (3u). Viscous yellow liquid; 100 mg; 46% yield; 1H NMR (300 MHz, CDCl3 ): δ 8.72 – 8.68 
(m, 2H), 7.53 (d, J = 7.8 Hz, 1H), 7.38 (dd, J = 8.4 Hz, 4.2 Hz, 1H), 6.67 (d, J = 8.1 Hz, 1H), 5.03 (br, 2H), 2.63 (t, J = 7.0 Hz, 2H), 
1.51 – 1.39 (m, 2H), 0.88 (t, J = 7.2 Hz, 3H); 13C NMR (101 MHz, CDCl3): δ147.29, 144.68, 138.88, 135.25, 134.53, 130.40, 
121.78, 118.36, 109.40, 39.00, 22.83, 13.25; HRMS (ESI-TOF) m/z: [M+H]+ calcd for C12H15N2S 219.0951; found 219.0936. 

tert-Butyl(4-((6-methoxy-5-((2-methoxyphenyl)selanyl)quinolin-8-yl)amino)pentyl)carbamate (3v). Sticky yellow liquid; 
155mg; 50% yield; 1H NMR (400 MHz, DMSO-d6): δ 8.54 – 8.52 (m, 1H), 8.41 (dd, J = 11.6 Hz, 1.2 Hz, 1H), 7.40 (d, J = 11.4 
Hz, 1H), 7.02 – 6.99 (m, 1H), 6.89 (d, J = 10.8 Hz, 1H), 6.81 (s, 1H), 6.71 – 6.66 (m, 2H), 6.57 – 6.55 (m, 1H), 6.25 (d, J = 0.8 
Hz, 1H), 3.89 (d, J = 11.2 Hz, 6H), 3.46 (br, 1H), 3.00 (d, J = 6.8 Hz, 2H), 1.57 – 1.45 (m, 4H), 1.39 (s, 9H), 1.28 (d, J = 8.4 Hz, 
3H); 13C NMR (101 MHz, CDCl3): δ 161.7, 155.9, 155.7, 147.3, 144.3, 135.1, 134.5, 132.1, 126.6, 125.9, 123.3, 122.8, 121.3, 
110.4, 91.9, 90.5, 77.3, 56.5, 55.7, 47.1, 36.2, 33.5, 28.2, 26.4, 20.2; HRMS (ESI-TOF) m/z: [M+Na]+calcd for C27H35N3O4SeNa 
568.1690; found 568.1713. 

tert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-yl)amno)pentyl)carbamate (3w). Yellow viscous liquid; 234 mg; 90% 
yield; 1H NMR (400 MHz, DMSO-d6): δ 8.57 – 8.56 (m, 1H), 8.45 (dd, J = 11.6 Hz, 1.2 Hz, 1H), 7.46 (d, J = 11.4 Hz, J = 5.4 Hz 
1H), 7.16 – 7.11 (m, 2H), 7.02 – 6.97 (m, 1H), 6.90 (d, J = 10.4 Hz, 2H), 6.84 – 6.81 (m, 1H), 6.76 (d, J = 11.6 Hz ,1H), 6.64 (s, 
1H), 3.94 (s, 3H), 3.86-3.89 (m, 1H), 3.00 (d, J = 7.2 Hz, 2H), 1.60 – 1.51 (m, 4H), 1.35 (s, 9H), 1.28 (d, J = 8.0 Hz 3H); 13C NMR 
(101 MHz, CDCl3): δ 161.9, 155.6, 147.4, 144.3, 139.4, 134.3, 132.7, 131.5, 128.8, 124.9, 124.3, 123.3, 92.7, 91.7, 77.3, 56.4, 
47.0, 36.2, 33.4, 28.2, 26.3, 20.2; HRMS (ESI-TOF) m/z: [M+H]+ calcd for C26H34N3O3S 468.2316; found 468.2330. 

5,7-bis(phenylselanyl)quinoline-8-amine  (4a). Off white; mp 106-108 oC; 1H NMR (600 MHz, CDCl3): δ 8.72 (dd, J = 4.1 Hz, 
1.2 Hz, 1H), 8.60 (dd, J = 7.2 Hz, 1.8 Hz, 1H), 8.23 (d, J = 9.6 Hz, 1H), 7.40 (dd, J = 9.0 Hz, 4.2 Hz, 1H), 7.31 – 7.28 (m, 2H), 
7.20 – 7.15 (m, 5H), 7.13 – 7.10 (m, 3H), 5.99 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 148.8, 147.8, 145.9, 138.2, 137.0, 
133.6, 131.3, 131.2, 129.6, 129.3, 129.1, 126.5, 125.9, 123.1, 111.9, 106.8. 77Se NMR (114 MHz, CDCl3): δ 327.59, 312.48; 
HRMS (ESI-TOF) m/z: [M+H]+ calcd for C21H17N2Se2 456.9722; found 456.9701.  

5,7-Di-deuteriated-8-aminoquinoline (1aD).3  1H NMR (600 MHz, CDCl3): δ 8.75 (d, J = 3.5 Hz, 1H), 8.05 – 8.03 (m, 1H), 7.35 – 
7.33 (m, 2H), 4.93 (br, 2H); 13C NMR (151 MHz, CDCl3): δ 147.3, 143.8, 138.3, 135.9, 128.7, 127.1, 121.3, 115.7 (1:1:1, t, J = 
24.9 Hz, 1C), 109.7 (1:1:1, t, J = 24.2 Hz, 1C). 
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Figure S1: HPLC data (area % report) for 6-methoxy-8-aminoquinoline: 

 
Note:	The	HPLC	data	is	given	for	pure	6-methoxy-8-aminoquinoline.	The	peak	value	with	retention	time	(rt)	
of	12.190	corresponds	to	6-methoxy-8-aminoquinoline. 
 

Figure S2: HPLC data (area % report) for 6-methyl-8-aminoquinoline: 

 

 
Note:	The	HPLC	data	is	given	for	pure	6-methyl-8-aminoquinoline.	The	peak	value	with	retention	time	(rt)	of	
13.013	corresponds	to	6-methyl-8-aminoquinoline. 
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Figure S3: HPLC data (area % report) for N-methyl-8-aminoquinoline: 

 

 
Note:	The	HPLC	data	is	given	for	pure	N-methyl-8-aminoquinoline.	The	peak	value	with	retention	time	(rt)	of	
14.413	corresponds	to	N-methyl-8-aminoquinoline. 
 

Figure S4: HPLC data (area % report) for tert-butyl (4-((6-methoxyquinolin-8-yl)amino)pentyl)carbamate (N-Boc 
primaquine) 

 
Note:	The	HPLC	data	 is	given	for	pure	N-Boc primaquine.	The	peak	value	with	retention	time	(rt)	of	16.503	

corresponds	to	N-Boc primaquine. 
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Figure S5: HPLC data (area % report) for bis(2-methoxyphenyl)diselenide: 

 

 
Note:	The	HPLC	data	is	given	for	pure	bis(2-methoxyphenyl)diselenide.	The	peak	value	with	retention	time	(rt)	
of	17.790	corresponds	to	bis(2-methoxyphenyl)diselenide. 

Figure S6: HPLC data (area % report) for crude reaction mixture under standardized condition 

 
Note:	The	HPLC	data	is	given	for	crude	reaction	mixture.	The	peak	value	corresponds	to	retention	time	(rt)	
of	11.903	for	8-aminoquinoline,	16.46	for	product	3a	and18.16	for	diphenyldiselenide	
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Figure S7: HPLC data (area % report) of crude product for the reaction in presence of 1.0 equiv TEMPO 

 
Note:	The	HPLC	data	is	given	for	crude	reaction	mixture.	The	peak	value	corresponds	to	retention	time	(rt)	of	11.903	
for	8-aminoquinoline,	13.56	for	TEMPO,	16.46	for	product	3a	and18.16	for	diphenyldiselenide.		

Figure S8: HPLC data (area % report) of crude product for the reaction in presence of 0.2 equiv TEMPO	

 

Note:	The	HPLCdata	is	given	for	crude	reaction	mixture.	The	peak	value	corresponds	to	retention	time	(rt)	of	11.903		
for	8-aminoquinoline,	13.56	for	TEMPO,	16.45	for	product	3a	and	18.16	for	diphenyldiselenide.	
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Figure S9: HPLC data (area % report) of crude product for the reaction in presence of0.2 equiv BHT 

 
Note:	The	HPLC	data	is	given	for	crude	reaction	mixture.	The	peak	value	corresponds	to	retention	time	(rt)	of	11.86		
for	8-aminoquinoline,	18.10	for	BHT,	16.397	for	product	3a	and	19.55	for	diphenyldiselenide.	

Figure S10: HPLC data (area % report) of crude product for the reaction in presence of 1.0 equiv BHT	

 
Note:	The	HPLC	data	is	given	for	crude	reaction	mixture.	The	peak	value	corresponds	to	retention	time	(rt)	of	11.86		
for	8-aminoquinoline,	18.10	for	BHT,	16.397	for	product	3a	and	19.55	for	diphenyldiselenide.	
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Figure S11: HPLC data (area % report) for the purified product tert-Butyl(4-((6-methoxy-5-((2-
methoxyphenyl)selanyl)quinolin-8-yl)amino)pentyl)carbamate (3v): 

 
Note:	The	HPLC	data	 is	given	 for	purified	product	3v.	The	peak	value	corresponds	 to	 retention	 time	(rt)	of	17.977	
fortert-Butyl(4-((6-methoxy-5-((2-methoxyphenyl)selanyl)quinolin-8-yl)amino)pentyl)carbamate (3v)	

Figure S12: HPLC data (area % report) for purifiedtert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-
yl)amino)pentyl)carbamate (3w): 

	

Note:	The	HPLC	data	is	given	for	purified	product	3w.	The	peak	value	corresponds	to	retention	time	(rt)	of	18.110	for	
tert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-yl)amino)pentyl)carbamate (3w) 
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1D and 2Dspectrum for the products: 
1H and 13C NMR of 5-(phenylselanyl)quinoline-8-amine (3a)	
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1H and 13C NMR of 5-(benzylselanyl)quinoline-8-amine (3b) 
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DEPT-135	for	3b	

	

77Se	Spectra	for	3b	
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Cosy	spectra	for	3b	

	

NOE	spectra	for	3b	
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HSQC	spectra	for	3b	

						

HMBC	spectra	for	3b	
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1H and 13C NMR of 5-(p-tolylselanyl)quinoline-8-amine (3c) 
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1H and 13C NMR of 5-((2-methoxyphenyl)selanyl)quinolin-8-amine (3d) 

 

 

������������������������������������������	��	��
��
��������������������
��
�����

�
��



�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��
�

�
��



�
��
�

�
��
�
�

�
��
�
�

�
��


�

�
��
�
�

�
��
�
�

�
��
�
�

�
��
�
�

�
��
	
�

�
��
�
�

�
�	
�
�

�
�

�
�

�
�

	
�

�
�

�
�

	�
�
�



	�
�
�
�

	�
�
�
�

	�
�
�
�

	�
�
�
�

	�
�
�
�

	�


�
�

	�


�
�



��
�
�



��
�





��
�
�



��
�
�



�	
�
�



�	
�
�



�	
�
�



�	
�
�

���������������	�
��������������������������	��
����
���
����

�
�
��
�

�
�
��
	

�
��
�
�

�
��
�
�

�
�


�	
�

�
�


�

�

�
�
�
��
�

�
�
�
��
�

�
�
�
��
�

�
�
�
��
�

�
�
�
��
�

�
�
	
��
	

�
�
�
��
�

�
�
�
�

�

�
�
	
�

�

�
�


��
�

�
�
�
��
�

�
�
��
�



�
�
�
��
�



S20 
 

1H and 13C NMR of 5-((4-chlorophenyl)selanyl)quinoline-8-amine (3e) 
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1H and 13C NMR of 5-((3-Nitrophenyl)selanyl)quinoline-8-amine (3f) 
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1H and 13C NMR of 6-Methoxy-5-(phenylselanyl)quinoline-8-amine (3g) 
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1H and13C NMR of 6-Methoxy-5-(3-nitrophenylselanyl)quinoline-8-amine (3h) 
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S24 
 

1H and 13C NMR of 6-Methyl-5-(phenylselanyl)quinolin-8-amine (3i) 
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1H and 13C NMR of N-methyl-5-(phenylselanyl)quinolin-8-amine (3j)	
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1H and 13C NMR of 5-(Methylselanyl)quinoline-8-amine (3k) 
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1H and 13C NMR of 5-(Phenylthio)quinolin-8-amine (3l) 
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1H and 13C NMR of 5-(p-Tolylthio)quinolin-8-amine (3m) 
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1H and 13C NMR of 5-((4-Methoxyphenyl)thio)quinolin-8-amine (3n) 
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1H and 13C NMR of 5-((4-Aminophenyl)thio)quinolin-8-amine (3o) 
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1H and 13C NMR of 3-((8-Aminoquinolin-5-yl)thio)phenol (3p)	
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1H and 13C NMR of 5-((4-Nitrophenyl)thio)quinolin-8-amine (3q) 
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S33 
 

1H and 13C NMR of 5-((4-Chlorophenyl)thio)quinolin-8-amine (3r) 
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1H NMR of 6-Methyl-5-(phenylthio)quinolin-8-amine (3s) 
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1H and 13C NMR of 6-Methoxy-5-(phenylthio)quinolin-8-amine (3t) 
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1H and 13C NMR of 5-(Propylthio)quinoline-8-amine (3u)	
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S37 
 

1H and 13C NMR of tert-Butyl(4-((6-methoxy-5-((2-methoxyphenyl)selanyl)quinolin-8-yl)amino)pentyl)carbamate (3v) 
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1H and 13C NMR of tert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-yl)amino)pentyl)carbamate (3w) 
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1H and 13C NMR of 5,7-bis(phenylselanyl)quinoline-8-amine  (4a)  
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77Se of 5,7-bis(phenylselanyl)quinoline-8-amine  (4a) 
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S41 
 

1H and 13C NMR of 5,7-Di-deuteriated-8-aminoquinoline (1aD) 
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Figure S8. 1H NMR of the products 3m and 3mD for KIE experiment 
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