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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
100°C. 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 'H are given in ppm relative to internal standards CDCl; at 7.24 ppm and DMSO-
de at 2.50 ppm. The chemical shifts for 13C are given in ppm relative to internal standards CDCl; at 77.00 ppm and DMSO-de
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, Cis 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)diselenide®) and bis(3-nitrophenyl)diselenide’®) were synthesized
according to the reported method and the spectroscopic data (*H and 3C NMR) were matched with literature report
(purity was analyzed with HPLC, Figure S5, Sl).! 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 method? while N-methyl-8-
aminoquinoline2® and N-Boc primaquine?© were synthesized with modification in literature report. The spectroscopic data
(*H 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 °C) 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®)

8-aminoquinoline (144.18 mg, 1 mmol, 1 equiv) and K,COs (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 °C) 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 (*H 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©

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 (*H 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 °C) 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 Sl). 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 Sl). 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 D,0 (1 mmol) were
added. The reaction mixture was heated at 150 °C 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-d; (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 H 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 °C; 239.4 mg; 85% yield; 1H NMR (600 MHz, CDCl3): 6
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): § 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): 6 322.70; HRMS (ESI-TOF) m/z: [M+Na]*
calcd for CisH1,N>SeNa 323.0058; found 323.0061.

5-(Benzylselanyl)quinoline-8-amine (3b). Off-white solid; mp 77-78 °C; 234.9 mg; 75% yield; 'H NMR (600 MHz, CDCls): 6
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, CDCls): &
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):
6 300.81; HRMS (ESI-TOF) m/z: [M+H]*calcd for Ci6H1sN2Se 315.0395; found 315.0397.

5-(p-Tolylselanyl)quinoline-8-amine(3c). Light brown solid; mp 132-134 °C; 194.2 mg; 62% yield; 1H NMR (600 MHz, CDCl3):
58.71(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); 23C NMR (151 MHz, CDCl3): &
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):
6317.27; HRMS (ESI-TOF) m/z: [M+Na]*calcd for Ci6H14N,SeNa 337.0215; found 337.0215.

5-((2-Methoxyphenyl)selanyl)quinolin-8-amine(3d).Dark brown sticky semi solid; 215 mg; 65% yield; 'H NMR (400 MHz,
CDCl3): 6 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);3C NMR (101 MHz, CDCl5): & 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 C1¢H1sN,OSe 331.0345; found 331.0326.

5-((4-Chlorophenyl)selanyl)quinoline-8-amine(3e). Brown solid; mp 105-107 °C; 216.9 mg; 70% yield; H NMR (600 MHz,
CDCls): 6 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); *3C NMR (151 MHz, CDCls): 6 147.4, 146.1, 138.6, 136.8, 132.2, 131.7, 130.7,
130.1, 129.1, 122.5, 111.9, 109.7;7’Se NMR (114 MHz, CDCl3): 6 323.82; HRMS (ESI-TOF) m/z: [M+H]*calcd for C15H12CIN,Se
334.9849; found 334.9850.

5-((3-Nitrophenyl)selanyl)quinoline-8-amine(3f). Dark brown solid; mp 155-157 °C; 258 mg; 72% vyield; TH NMR (500 MHz,
CDCls): 6 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, CDCls): & 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 C15H12N30,Se 346.0090; found 346.0105.

6-Methoxy-5-(phenylselanyl)quinoline-8-amine (3g). Black sticky solid; 124.7 mg; 76% yield; *H NMR (300 MHz, DMSO-dg):
5 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-dg): & 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 Ci6H15N20Se 331.0345; found 331.0353.

6-Methoxy-5-(3-nitrophenylselanyl)quinoline-8-amine (3h). Brown Solid; mp 190-192 °C; 210 mg; 56% vyield; *H NMR (500
MHz, CDCls): & 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, CDCl5): 6 160.6, 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 Ci¢H14N303Se 376.0195; found
376.0187

6-methyl-5-(phenylselanyl)quinolin-8-amine (3i). Brown solid; mp 145- 147 °C; 224.8 mg; 72% yield; 1H NMR (400 MHz,
DMSO-dg and CDs0OD): & 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, CDCl5): 6 146.9, 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 C1¢H1sN,Se 315.0395; found 315.0402.

N-methyl-5-(phenylselanyl)quinolin-8-amine (3j). Brown solid; mp 82-84 °C; 156.6 mg; 50% yield; *H NMR (300 MHz, CDCls):
58.66 (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): & 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 CisHisN,Se
315.0395, found 315.0400.

5-(Methylselanyl)quinoline-8-amine (3k). Off-white solid; mp 65-67 °C; 106.7 mg; 45% yield; H NMR (600 MHz, CDCls): 6
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, CDCls): 6 147.5, 145.8, 137.3, 136.0, 133.8, 128.5, 121.5, 115.3,
109.8, 7.7. 77Se NMR (114 MHz, CDCl3): & 106.47; HRMS (ESI-TOF) m/z: [M+H]*calcd for CijoH11N,Se 239.0082; found
239.0084.

5-(Phenylthio)quinolin-8-amine (31).# Black sticky compound; 156.4 mg; 62% yield; H NMR (600 MHz, CDCl3): 6 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, CDCls): § 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
CisH12N,2SNa 275.0614; found 275.0616.

5-(p-Tolylthio)quinolin-8-amine (3m).# Brown solid; mp 80-81 °C; 207.5 mg; 78% yield;'H NMR (600 MHz, CDCls): 6 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, CDCls): 6 147.4, 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).* Brown sticky solid; 198 mg; 70% yield; *H NMR (600 MHz, CDCls): § 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,
CDCls): 6 157.9, 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 C16H14N20SNa 305.0720; found 305.0717.

5-((4-Aminophenyl)thio)quinolin-8-amine (30).Light yellow solid; mp 164-167 °C; 160 mg; 60% yield; 'H NMR (600 MHz,
CDCls): 6 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): § 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 C15H13N,0S 268.0903;
found 268.0910.

3-((8-Aminoquinolin-5-yl)thio)phenol (3p). Brown solid; mp 181-183 °C; 155 mg; 58% yield; 1H NMR (600 MHz, DMSO-dg): 6
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, /= 6.0 Hz, 1H); 3C NMR (151 MHz, DMSO-d¢): & 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 CisH13N,0S
269.0744; found 269.0740.

5-((4-Nitrophenyl)thio)quinolin-8-amine (3q).# Yellow solid; mp 167-168 °C; 214 mg; 72% yield; 'H NMR (600 MHz, CDCl3):
58.77 (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, CDCls): & 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 C15H1:N30,SNa
320.0465; found 320.0465.

5-((4-Chlorophenyl)thio)quinolin-8-amine (3r).# Brown solid; mp 131-132 °C; 215 mg; 75% yield; *H NMR (600 MHz, CDCls):
58.75 (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); 3C NMR (151 MHz, CDCl3): 6 147.5, 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 CisH11N2CISNa 309.0224;
found 309.0225.

6-Methyl-5-(phenylthio)quinolin-8-amine (3s).# Brown solid; mp 72-75 °C; 159 mg; 60% yield; 'H NMR (300 MHz, CDCl5): 6
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 C1gH1sN,S 267.0956; found 267.0977.

6-Methoxy-5-(phenylthio)quinolin-8-amine (3t). Black sticky solid; 225 mg; 80% yield; TH NMR (400 MHz, CDCl5): 6 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, CDCls): 6 161.2, 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 C16H15sN,0S 283.0900; found 283.0917.

5-(Propylthio)quinolone-8-amine (3u). Viscous yellow liquid; 100 mg; 46% yield; TH NMR (300 MHz, CDCl3 ): 6 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, CDCls): §147.29, 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 C12H1sN,S 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% vyield; 'H NMR (400 MHz, DMSO-dg): 6 8.54 — 8.52 (m, 1H), 8.41 (dd, J = 11.6 Hz, 1.2 Hz, 1H), 7.40 (d, /= 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, CDCls): 6 161.7, 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 C,7H35N30,SeNa
568.1690; found 568.1713.

tert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-ylJamno)pentyl)carbamate (3w). Yellow viscous liquid; 234 mg; 90%
yield; TH NMR (400 MHz, DMSO-dg): & 8.57 — 8.56 (m, 1H), 8.45 (dd, J = 11.6 Hz, 1.2 Hz, 1H), 7.46 (d, /= 11.4 Hz, /= 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, CDCls): 6 161.9, 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 Ca6H34N303S 468.2316; found 468.2330.

5,7-bis(phenylselanyl)quinoline-8-amine (4a). Off white; mp 106-108 °C; *H NMR (600 MHz, CDCl3): § 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): & 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, CDCl5): 6 327.59, 312.48;
HRMS (ESI-TOF) m/z: [M+H]* calcd for C,1H17N>Se; 456.9722; found 456.9701.

5,7-Di-deuteriated-8-aminoquinoline (1aD).3 'H NMR (600 MHz, CDCls): & 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): 6 147.3, 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:

Area % Report

Data File: D:'chalcogenation §-OMe-8-aminoquinoline_22-Feb-19 8-38-30 AM.dat
Method: C: EZChrom Elite Enterprise Projects Default Method Ex 138.met
Acquired: 2/22/2019 10:01:35 AM
Printed: 8/2/2019 5:42:16 PM
Etenticn Time
] ]
CR— [ 2
o«
g 8
) e
0 N | | 0
I = !
Y s e S Erre—t
Mutes

VWD: Signal A,
250 nm Results

Retention Time Area Area % Height Height %
5.603 1009261 0.55 260845 1.35
12.190 182620809 9927 21143189 98.35
16.203 325352 0.18 63180 0.29
I Totals | [ [ [ |

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:

Area % Report

Data File: D:'chalcogenation 6-methyl-8-aminoquinoline 8-2-201% 10-38-2% AN
Method: C:'EZChrom Elite Enterprise Projects Default Method Ex 158.met
Acquired: 8/2/2019 11:01:25 AM

Printed: 8/2/2019 5:25:51 PM

Retention Time

zmm

© 2
g . 2
250 4 {?_ @ P
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T

=
e
o
[
e
‘

VWD: Signal A,
250 nm Results

Retention Time Area Area % Height Height %
13.013 106118401 9328 10967056 92.78
15.763 4669366 4.10 538526 456
16.933 2977740 2.62 314692 2.66
I Totals | I I I I

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:

Area % Report
Data File: D:'chalcogenation' N-methyl aminoquinoline $-2-201% 10-30-40 AM
Method: C:'EZChrom Elite Enterprise Projects Default Method Ex 158.met
Acquired: 8/2/2019 10:32:07 AM
Printed: 8/2/2019 5:48:09 PM
40004 - Retention Time 4000
£ 2004 L2000 £
o -
[Yed =
] @ w L
0 A 0
A S S S A A LA A M trrer—t
ez
VWD: Signal A,
250 nm Results
Retention Time Area Height Height %

11.950 17836857 2460518 339

14413 764958408 67110301 9258

17.717 17930457 2917521 4.02
I Totals | I I I I

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)

Area % Report

Data File: D:'chalcogenation Ex 155 6-1-2019 3-41-30 PM
Method: C: EZChrom Elite Enterprise Projects Default Method Ex 138.met
Acquired: 6/1/20193:51:03 PM
Printed: 8/5/2019 12:54:42PM
. : E&ention Time :
2000 4 200
= =
g E - g
E % E 100
| AT 0
= [N
o 2 4 & &8 10 12 14 1w 18 2
e
VWD: Signal A,
250 nm Results
Retention Time Area Area % Height Height %
16.503 446122076 97.88 54540189 97.52
18.173 9658935 2.12 1383558 247
18.347 4473 00 3415 0.01
Totals
455785484 100.00 55927162 100.00

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:

Area % Report

Data File: D: chalcogenation ortho methox vphenyl diselenide 8-2-201% 8-36-12 AM
Method: C: EZChrom Elite Enterprise Projects Default Method Ex 158.met
Acquired: 8/2/2019 9:59:16 AM
Printed: 8/2/2019 5:33:58 PM
40004 anticn Time 409
= 2000 2000 8
g =™ 2
I
1 S ¥
©
. | l .
N | = N
: T 5 T .; T _3' T .;l T T T L T l4 T 'l’E T l: T 2
VWD: Signal A,
250 nm Results
Retention Time Area Area % Height Height %
16.207 7964788 129 1056861 158
17.790 608636791 98.71 66024652 98.42
Totals
616601579 100.00 67081513 100.00

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

Area % Report
DataFile: D:\chalcogenation\1 36 b_01-Mar-19 5-38-01 PM.dat
Method: CEZChrom Elite\Enterprise\Projects\D efault\Method\untitled.met
Acquired: 01-Mar-19 5:40:06 PM
Printed: 02-Mar-19 3:03:10 PM
Retertion Time
1500 - 11500
M 1000 - 11000 M
2 o 2 2
~
500 B 2 g g /|2 g L 500
b e T oogs
0 I.I I l 1 l ! l i II\‘l Iﬂl-n
e e S T
Miies
VWD: Signal &,
250 nm Resulis
Retention Time Area Area % Height Height %
5.597 966392 0.30 315127 084
11963 4161794 131 434934 1.16
14880 6288611 197 761093 203
15840 2137107 067 280649 075
16.463 247676131 7737 29263137 7795
16970 24010346 7.54 2852961 7.60
19.650 33240520 10.44 3634433 068
Totals
318480901 100.00 37542384 100.00

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

Area % Report
DataFile: D:\chalcogenationtl 36 a with tempo_01-Mar-19 6-05-50 PM.dat
Method: CAEZChrom Elite\Enterprise\Projects\D efault\M ethod\1 36 b.met
Acquired: 01-Mar-19 6:08:11 PM
Printed: 02-Mar-19 3:24:28 PM
meion Time
1000 4 1000
8
£ sl i - R Lsoo 2
[ =i [ w0 o o
& 3 | 8 e = &
% L °e S
0 all JiR | Al Al Lo
1 T T T 1 f T
0 ' 2l ' A ' ﬁl ' g 1‘0 ' 1‘2 ' 1'4 ' 1‘8 ' 1‘8 20
Mhies
VWD: Signal A,
250 nm Resulis
Retention Time Area Area % Height Height %
2813 5469108 199 690924 220
3.130 2040678 074 160695 051
8.547 13244341 4381 1586651 506
11920 56584045 2056 5330176 1699
13573 9801487 3.56 1171701 373
15837 5425700 197 732055 233
16.460 153546716 55280 18242536 58.15
16 967 14553605 529 1727693 551
18.167 10743548 390 1351040 431
19650 3758566 137 377535 1.20
Totals
275167794 100.00 31371006 100.00

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

Area % Report
Data File: D:\chalcogenation\] 37 _05-Mar-19 3-47-25 PM.dat
Method: CAEZChrom Elite\Enterptise\Projects\D efault\hethodil 36 amet
Acquired: 05-Mar-19 3:53:36 PM
Printed: 05-Mar-19 4:26:08 PM
3000 4 }aamion Time |- 3000
2000 4 F2000
g ; o g & FE
1000 ?i_ 2 g 3 g L 1000
] = o @f
o If\l al r]‘llll A{IL_st-o
oz 4 s & 101 e w18 P
Mhes
VWD: Signal A,
250 nm Resulis
Retention Time Area Area% Height Height %
11.903 54558763 896 5372429 7.37
13563 13069593 215 1588722 218
16.457 411166317 67.53 49487988 67.85
16963 48912816 803 6257592 8.58
18.163 60472080 993 8062723 1105
19643 20692285 340 2163927 297
Totals
608871854 100.00 72933381 100.00

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 0f0.2 equiv BHT

fagc i v

Area % Report

Data File: D: chalcogenation' Ex 159 5-23-201% 5-07-50 PM.dat
Method: C: EZChrom Elite Enterprise Projects Default Method Ex 138.met
Acquired: 5/23/2019 5:13:04 PM
Printed: 5/24/2019 10:22:51 AM
7 E;t‘enticn‘ume T
= =
2 2
500 4 o
z
1
I
o 2z 4 & & 1 22 1w 8 18 2
M
VWD: Signal A,
250 nm Results
Retention Time Area Area % Height Height %
11.840 4701178 2.02 2890 138
15.81 5097212 2.19 86 2.01
16.370 170984046 7338 598 75.59
16.873 19035916 8.17 97 8.14
18503 33187287 1424 04 12.89
Totals
233005639 100.00 299500735 100.00

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

Area % Report

Data File: D:'chalcogenation EX 138 5-23-2019 4-20-05 PM.dat
Method: C:'EZChrom Elite Enterprise Projects Default Method untitled.met
Acquired: 5/23/2019 4:43:02PM
Printed: 5/24/2019 10:16:535 AM
Ktenticn Time
F E =
2 2
o o
¢ [y}
1 ! ©
= @
al Al
I !
B e T e ———— A 7
M
VWD: Signal A,
250 nm Results
Retention Time Area Area % Height Height %
11.863 385 91 327
15.833 35 3.17 52 292
16.397 563969 7522 )14 76.74
16.903 432542 7.80 8.04
18.103 7313569 234 246
19.557 23551305 752 6.58
Totals
313174881 100.00 39485465 100.00

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

methoxyphenyl)selanyl)quinolin-8-yl)amino)pentyl)carbamate (3v):

Area % Report

purified product

tert-Butyl(4-((6-methoxy-5-((2-

fagci v

5
Wolts

Data File: D:'chalcogenation Ex 164A6-20-2019 10-36-37 AM
Method: C:'EZChrom Elite Enterprise Projects Default Method Ex 138.met
Acquired: 6/20/2019 10:40:01 AM
Printed: 7/27/20192:03:24 PM
] anticn’lme
. ]
2 1000
=
D
1 -3 '
oo I
|1 1
T
T RARAZEEsS: UNMRAR AR ARAnS Bans panas nanss nasas nasss pasns
0 2 6 ] 10 12 4 16 18
VWD: Signal A,
250 nm Results
Retention Time Area Area % Height Height %
16497 1526348 0.56 196694 048
16.913 921781 034 138175 033
17977 261152718 96.21 39612220 95.79
18.143 7851842 2.89 1405118 340
Totals
271452689 100.00 41352207 100.00

r

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

l)amino)pentyl)carbamate (3w):

%

report) for purifiedzert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-

Area % Report

rtagci vl

DataFile: D: chalcogenation Ex 163A6-17-201% 11-40-34 AM
Method: C:'EZChrom Elite Enterprise Projects Default Method Ex 158.met
Acquired: 6/17/2019 11:42:07 AM
Printed: 7/27/2019 1:57:11 PM
1 Retention Time b
e 2000 4
2 E E
O (=]
3 0o o F
R =5
E wno oo
== -
111 ]
L} i Tl
P g A N <
VWD: Signal A,
250 nm Results
Retention Time Area Area % Height Height %
16.317 172423 0.04 30575 0.06
16.463 938849 0.20 120211 023
820090 0.18 116237 022
464742746 99.58 51633072 99.47
29603 0.01 5154 0.01
15196 0.00 3157 0.0
Totals
466718907 100.00 51908406 100.00

wolts

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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'H and '*C NMR of 5-(benzylselanyl)quinoline-8-amine (3b)
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DEPT-135 for 3b
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Cosy spectra for 3b
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HSQC spectra for 3b
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"H and '*C NMR of 5-(p-tolylselanyl)quinoline-8-amine (3¢)
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"H and '*C NMR of 5-((2-methoxyphenyl)selanyl)quinolin-8-amine (3d)
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"H and '*C NMR of 5-((4-chlorophenyl)selanyl)quinoline-8-amine (3€)
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'H and '*C NMR of 5-((3-Nitrophenyl)selanyl)quinoline-8-amine (3f)
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'H and *C NMR of 6-Methoxy-5-(phenylselanyl)quinoline-8-amine (3g)
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'H and"3C NMR of 6-Methoxy-5-(3-nitrophenylselanyl)quinoline-8-amine (3h)
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"H and '*C NMR of 6-Methyl-5-(phenylselanyl)quinolin-8-amine (3i)
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'H and '*C NMR of N-methyl-5-(phenylselanyl)quinolin-8-amine (3j)
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'H and '*C NMR of 5-(Methylselanyl)quinoline-8-amine (3k)
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"H and '*C NMR of 5-(Phenylthio)quinolin-8-amine (31)
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'H and '3C NMR of 5-(p-Tolylthio)quinolin-8-amine (3m)
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'H and '3C NMR of 5-((4-Methoxyphenyl)thio)quinolin-8-amine (3n)
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"H and '*C NMR of 5-((4-Aminophenyl)thio)quinolin-8-amine (30)
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"H and '*C NMR of 3-((8-Aminoquinolin-5-yl)thio)phenol (3p)
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'H and '*C NMR of 5-((4-Nitrophenyl)thio)quinolin-8-amine (3q)
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"H and '3C NMR of 5-((4-Chlorophenyl)thio)quinolin-8-amine (3r)
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"H NMR of 6-Methyl-5-(phenylthio)quinolin-8-amine (3s)
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'H and '3C NMR of 6-Methoxy-5-(phenylthio)quinolin-8-amine (3t)
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"H and '*C NMR of 5-(Propylthio)quinoline-8-amine (3u)
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"H and '3C NMR of tert-Butyl(4-((6-methoxy-5-((2-methoxyphenyl)selanyl)quinolin-8-yl)amino)pentyl)carbamate (3v)
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'H and '3C NMR of tert-Butyl(4-((6-methoxy-5-(phenylthio)quinolin-8-yl)amino)pentyl)carbamate (3w)
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"H and '*C 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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'H and 3C NMR of 5,7-Di-deuteriated-8-aminoquinoline (1aD)
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Figure S8. 'H NMR of the products 3m and 3mD for KIE experiment
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