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1. [bookmark: _Toc11858][bookmark: _Toc1541]Synthetic procedures and characterization of compounds

[bookmark: _Toc25793][bookmark: OLE_LINK2][bookmark: _Toc10345]1.1. Synthesis of thioglycosyl−naphthalimides 10a-10d



[bookmark: OLE_LINK1047][bookmark: OLE_LINK1046][bookmark: OLE_LINK1048][bookmark: OLE_LINK1049]10a: R1=Br; 10b: R1=OCH3; 10c: R1=N(CH3)2; 10d: R1=piperidyl
[bookmark: OLE_LINK123][bookmark: OLE_LINK3][bookmark: OLE_LINK14][bookmark: OLE_LINK1045][bookmark: OLE_LINK1044][bookmark: OLE_LINK1][bookmark: OLE_LINK1035][bookmark: OLE_LINK1034][bookmark: OLE_LINK128][bookmark: OLE_LINK8][bookmark: OLE_LINK6][bookmark: OLE_LINK13][bookmark: OLE_LINK12][bookmark: OLE_LINK97]Scheme S1. Synthesis of thioglycosyl−naphthalimides 10a-10d. (i) tert-butyl (3-aminopropyl) carbamate, EtOH; (ii) DCM, CF3COOH; (iii) 2-chloroacetyl chloride, Et3N, DCM; (iv) AcCl; (v) thiourea, acetone; (vi) Na2S2O5, DCM, H2O; (vii) K2CO3, acetone, H2O; (viii) CH3NH2, MeOH.

Compounds 5a-5d were synthesized as described previously.1 
[bookmark: OLE_LINK48][bookmark: OLE_LINK83]2-(3-aminopropyl)-6-bromo-1H-benzo[de]isoquinoline-1,3(2H)-dione (5a): light yellow solid; (2.6 g, 79.1%) yield; 1H NMR (300 MHz, DMSO-d6) δ 8.52 –8.48 (m, 2H, ArH), 8.23 (d, J = 8.3 Hz, 1H, ArH), 8.16 (dd, J = 8.1, 7.6 Hz, 1H, ArH), 7.99 (d, J = 8.5 Hz, 1H, ArH), 4.07 (t, J = 6.8 Hz, 2H, CH2), 2.61 (t, J = 6.8 Hz, 2H, CH2), 2.03–1.93 (m, 2H, CH2).
[bookmark: OLE_LINK142][bookmark: OLE_LINK149][bookmark: OLE_LINK145]2-(3-aminopropyl)-6-methoxy-1H-benzo[de]isoquinoline-1,3(2H)-dione (5b): light yellow solid;  1H NMR (300 MHz, DMSO-d6) δ 8.41 (dd, J = 7.8, 3.2 Hz, 2H, ArH), 8.35 (d, J = 8.3 Hz, 1H, ArH), 7.74 (dd, J = 8.1, 7.6 Hz, 1H, ArH), 7.24 (d, J = 8.5 Hz, 1H, ArH), 4.19 – 4.00 (m, 5H, OCH3, CH2), 2.82 (dd, J = 9.0, 6.8 Hz, 2H, CH2), 2.04 – 1.94 (m, 2H, CH2).
[bookmark: OLE_LINK126][bookmark: OLE_LINK129][bookmark: OLE_LINK130][bookmark: OLE_LINK122][bookmark: OLE_LINK132][bookmark: OLE_LINK139][bookmark: OLE_LINK131]2-(3-aminopropyl)-6-(dimethylamino)-1H-benzo[de]isoquinoline-1,3(2H)-dione (5c): yellow solid; 1H NMR (300 MHz, CDCl3) δ 8.57 (d, J = 8.2 Hz, 1H, ArH), 8.49 – 8.41 (m, 2H, ArH), 7.70 (dd, J = 8.2, 7.5 Hz, 1H, ArH), 7.13 (d, J = 8.2 Hz, 1H, ArH), 4.30 (t, J = 6.9 Hz, 2H, CH2), 2.79 – 2.73 (m, 2H, CH2), 2.34 (s, 6H, 2 CH3), 1.99 – 1.85 (m, 2H, CH2).
[bookmark: OLE_LINK140]2-(3-aminopropyl)-6-(piperidin-1-yl)-1H-benzo[de]isoquinoline-1,3(2H)-dione (5d): yellow solid; 1H NMR (300 MHz, CDCl3) δ 8.55 (dd, J = 7.3, 1.1 Hz, 1H, ArH), 8.46 (d, J = 8.1 Hz, 1H, ArH), 8.37 (dd, J = 8.4, 1.1 Hz, 1H, ArH), 7.65 (dd, J = 8.4, 7.4 Hz, 1H, ArH), 7.16 (d, J = 8.2 Hz, 1H, ArH), 4.31 (t, J = 5.6 Hz, 2H, CH2), 3.27 – 3.14 (m, 4H, 2 CH2), 2.82 – 2.73 (m, 2H, CH2), 2.08 – 1.81 (m, 6H, 3 CH2), 1.79 – 1.61 (m, 2H, CH2).
[bookmark: OLE_LINK15]A solution of 5a-5d (5 mmol, 1 eq) in dry DCM (50 mL) was mixed with Et3N (1.5 mL,7.5 mmol) at 0 ℃, then 2-chloroacetyl chloride (0.6 mL, 6 mmol) in dry DCM (10 mL) was added dropwise under N2. The mixture was further stirred for 3 h at room temperature, and the completion of the reaction was confirmed by TLC (petroleum ether/EtOAc, 3:1 v/v) analysis. After the reaction mixture was concentrated in vacuo, 6a-6d were prepared by flash column chromatography (petroleum ether/EtOAc, 6:1 v/v).
[bookmark: OLE_LINK50][bookmark: OLE_LINK20][bookmark: OLE_LINK38]N-(3-(6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl)-2-chloroacetamide (6a): light yellow solid; (1.8 g, 87.9 %) yield; 1H NMR (300 MHz, CDCl3) δ 8.67 (d, J = 7.3 Hz, 1H, ArH), 8.58 (dd, J = 8.5, 0.8 Hz, 1H, ArH), 8.42 (d, J = 7.9 Hz, 1H, ArH), 8.05 (d, J = 7.9 Hz, 1H, ArH), 7.86 (dd, J = 8.4, 7.5 Hz, 1H, ArH), 7.50 (br s, 1H, NH), 4.27 (t, J = 6.3 Hz, 2H, ArCH2), 4.10 (s, 2H, ClCH2), 3.34 (dd, J = 12.3, 6.2 Hz, 2H, CH2), 2.10 – 1.93 (m, 2H, CH2); 13C NMR (75 MHz, CDCl3) δ 165.13, 163.03, 132.59, 131.34, 130.50, 130.18, 129.66, 127.99, 127.14, 121.74, 120.85, 41.76, 36.56, 35.57, 26.86.
2-chloro-N-(3-(6-methoxy-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl)acetamide (6b): light yellow solid; (1.5 g, 83.1 %) yield; 1H NMR (300 MHz, DMSO-d6) δ 8.59 – 8.38 (m, 3H, ArH), 8.24 (t, J = 5.2 Hz, 1H, NH), 7.85 – 7.74 (m, 1H, ArH), 7.30 (d, J = 8.4 Hz, 1H, ArH), 4.11 (s, 3H, OCH3), 4.09 – 3.95 (m, 4H, ArCH2, ClCH2), 3.21 – 3.06 (m, 2H, CH2), 1.84 – 1.70 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 163.71, 162.87, 160.32, 132.88, 130.91, 128.52, 127.90, 125.94, 122.76, 121.97, 114.32, 106.21, 56.53, 41.80, 37.15, 35.94, 27.27.
2-chloro-N-(3-(6-(dimethylamino)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl)acetamide (6c): yellow solid; (1.6 g, 85.6 %) yield; 1H NMR (300 MHz, CDCl3) δ 8.67 – 8.41 (m, 3H, ArH), 7.72 (d, J = 8.2 Hz, 1H, ArH), 7.57 (s, 1H, NH), 7.13 (d, J = 8.2 Hz, 1H, ArH), 4.29 (t, J = 6.7 Hz, 2H, ArCH2), 4.11 (s, 2H, ClCH2), 3.39 – 3.28 (m, 2H, CH2), 2.33 (s, 6H, 2 CH3), 1.98 – 1.80 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 163.51, 163.04, 156.52, 132.05, 131.29, 130.37, 129.40, 124.91, 124.15, 122.18, 113.22, 112.70, 44.31, 42.01, 37.13, 35.88, 27.07.
2-chloro-N-(3-(1,3-dioxo-6-(piperidin-1-yl)-1H-benzo[de]isoquinolin-2(3H)-yl)propyl)acetamide (6d): yellow solid; (1.7 g, 82.1 %) yield; 1H NMR (300 MHz, DMSO-d6) δ 8.70 – 8.47 (m, 2H, ArH), 8.40 (d, J = 8.5, 1H, NH), 7.78 – 7.62 (m, 2H, ArH, NH), 7.18 (d, J = 8.2 Hz, 1H, ArH), 4.18 – 4.05 (m, 4H, ArCH2, ClCH2), 3.38 – 3.29 (m, 2H, CH2), 3.28 – 3.19 (m, 4H, 2 CH2), 2.02 – 1.94 (m, 2H, CH2), 1.93 – 1.84 (m, 4H, 2 CH2), 1.79 – 1.69 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 163.81, 163.21, 156.71, 132.36, 130.67, 129.34, 125.90, 125.55, 122.70, 120.82, 115.13, 115.01, 54.09, 41.79, 36.90, 35.64, 27.14, 25.83, 23.96.

[bookmark: OLE_LINK90][bookmark: OLE_LINK93][bookmark: OLE_LINK95][bookmark: OLE_LINK94][bookmark: OLE_LINK253]2-acetamido-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (8) was synthesized from N-acetyl-D-glucosamine as described previously.2 White solid; (65.2 % over three steps) yield; [α]D25 -15.1 (c=1.0,CHCl3); 1H NMR (300 MHz, CDCl3) δ 5.78 (d, J = 9.5 Hz, 1H, NH), 5.20 – 5.03 (m, 2H, H-3, H-4), 4.60 (d, J = 9.9 Hz, 1H, H-1), 4.25 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.19 – 4.05 (m, 2H, H-6a, H-2), 3.70 (ddd, J = 9.8, 4.7, 2.2 Hz, 1H, H-5), 2.57 (s, 1H, SH), 2.10 (s, 3H, OAc), 2.05 (s, 3H, OAc), 2.03 (s, 3H, OAc), 1.99 (s, 3H, NAc).

[bookmark: OLE_LINK275][bookmark: OLE_LINK27]A solution of 6a-6d (2 mmol, 1.0 eq) in acetone (60 mL) and H2O (30 mL) was mixed with solid potassium carbonate (2.4 mmol, 1.2 eq), then 8 (2 mmol, 1 eq) was added. The mixture was stirred for 5 h at room temperature until TLC (petroleum ether/EtOAc, 1:2 v/v) indicated that the reaction was complete. After the solution was concentrated in vacuo, the residue was diluted with DCM (80 mL), washed with H2O (100 mL), brine (100 mL), dried over Na2SO4, and concentrated. Finally, the residue was purified by flash column chromatography (petroleum ether/EtOAc, 2:1 v/v) to obtain 9a-9d.
N-[3-(6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl]-2-[(2-acetamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (9a): light yellow solid; (1.2 g, 81.6 %) yield; [α]D25 -100.5 (c=1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.51 (ddd, J = 9.4, 7.9, 0.9 Hz, 2H, ArH), 8.29 (d, J = 7.9 Hz, 1H, ArH), 8.17 (d, J = 7.9 Hz, 1H, ArH), 8.07 – 7.91 (m, 3H, 2 NH, ArH), 5.11 (t, J = 9.7 Hz, 1H, H-3), 4.90 (t, J = 9.7 Hz, 1H, H-4), 4.80 (d, J = 10.4 Hz, 1H, H-1), 4.18 (dd, J = 12.3, 4.8 Hz, 1H, H-6b), 4.09 – 3.99 (m, 3H, CH2Ar, H-6a), 3.99 – 3.91 (m, 1H, H-2), 3.90 – 3.80 (m, 1H, H-5), 3.34 – 3.21 (m, 2H, SCH2), 3.16 (dd, J = 13.1, 6.4 Hz, 2H, CH2), 1.99, 1.97 (2 s, 6H, 2 OAc), 1.93 (s, 3H, OAc), 1.86 – 1.72 (m, 5H, NAc, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.13, 169.73, 169.37, 168.37, 163.05, 163.00, 132.69, 131.67, 131.42, 131.05, 129.87, 129.22, 128.85, 128.39, 122.86, 122.08, 83.00, 74.80, 73.68, 68.67, 62.08, 52.17, 38.05, 37.01, 32.88, 27.87, 22.73, 20.56, 20.52, 20.45; HRMS (ESI) calcd for C31H35BrN3O11S (M+H+) 736.1176, found 736.1169.
N-[3-(6-methoxy-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl]-2-[(2-acetamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (9b): light yellow solid; (1.2 g, 87.5 %) yield; [α]D25 -91.3 (c=1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.47 – 8.29 (m, 3H, ArH), 8.07 – 7.89 (m, 2H, 2 NH), 7.76 – 7.68 (m, 1H, ArH), 7.22 (d, J = 8.5 Hz, 1H, ArH), 5.09 (t, J = 9.7 Hz, 1H, H-3), 4.87 (t, J = 9.7 Hz, 1H, H-4), 4.77 (d, J = 10.4 Hz, 1H, H-1), 4.15 (dd, J = 12.3, 4.7 Hz, 1H, H-6b), 4.08 (s, 3H, OCH3), 4.03 – 3.95 (m, 3H, CH2Ar, H-6a), 3.94 – 3.88 (m, 1H, H-2), 3.85 – 3.78 (m, 1H, H-5), 3.32 – 3.17 (m, 2H, SCH2), 3.16 – 3.03 (m, 2H, CH2), 1.96 (s, 3H, OAc), 1.94 (s, 3H, OAc), 1.90 (s, 3H, OAc), 1.79 – 1.69 (m, 5H, NAc, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.14, 169.73, 169.40, 169.38, 168.36, 163.72, 163.07, 160.42, 133.34, 131.09, 128.59, 128.30, 126.37, 122.78, 121.90, 114.26, 106.27, 83.00, 74.82, 73.70, 68.68, 62.06, 56.71, 52.20, 37.70, 37.03, 32.88, 28.03, 22.72, 20.54, 20.50, 20.44; HRMS (ESI) calcd for C32H38N3O12S (M+H+) 688.2176, found 688.2162.
N-[3-(6-dimethylamino-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl]-2-[(2-acetamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (9c): yellow solid; (1.3 g, 92.8 %) yield; [α]D25 -103.8 (c=1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.46 – 8.33 (m, 2H, ArH), 8.24 (d, J = 8.3 Hz, 1H, ArH), 8.07 – 7.87 (m, 2H, 2 NH), 7.66 (dd, J = 8.3, 7.5 Hz, 1H, ArH), 7.10 (d, J = 8.4 Hz, 1H, ArH), 5.10 (t, J = 9.7 Hz, 1H, H-3), 4.87 (t, J = 9.7 Hz, 1H, H-4), 4.78 (d, J = 10.4 Hz, 1H, H-1), 4.16 (dd, J = 12.3, 4.8 Hz, 1H, H-6b), 4.04 – 3.96 (m, 3H, CH2Ar, H-6a), 3.94 – 3.87 (m, 1H, H-2), 3.85 – 3.76 (m, 1H, H-5), 3.34 – 3.18 (m, 2H, SCH2), 3.11 (dd, J = 13.2, 6.6 Hz, 2H, CH2), 3.04 (s, 6H, 2 NCH3), 1.96 (s, 3H, OAc), 1.94 (s, 3H, OAc), 1.90 (s, 3H, OAc), 1.79 – 1.69 (m, 5H, CH2, NAc); 13C NMR (75 MHz, DMSO-d6) δ 170.13, 169.74, 169.41, 169.38, 168.35, 163.77, 163.11, 156.62, 132.36, 131.56, 130.62, 129.66, 124.96, 124.23, 122.31, 113.30, 112.96, 83.00, 74.83, 73.71, 68.67, 62.05, 52.21, 44.45, 37.56, 37.01, 32.88, 28.06, 22.71, 20.53, 20.49, 20.43; HRMS (ESI) calcd for C33H41N4O11S (M+H+) 701.2493, found 701.2497.
[bookmark: OLE_LINK30][bookmark: OLE_LINK4]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-acetamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (9d): yellow solid; (1.2 g, 81.1 %) yield; [α]D25 -107.1 (c=1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.53 – 8.44 (m, 1H, ArH), 8.43 – 8.34 (m, 2H, ArH), 8.07 – 7.91 (m, 2H, 2 NH), 7.80 (dd, J = 8.4, 7.4 Hz, 1H, ArH), 7.30 (d, J = 8.2 Hz, 1H, ArH), 5.10 (t, J = 9.7 Hz, 1H, H-3), 4.88 (t, J = 9.7 Hz, 1H, H-4), 4.79 (d, J = 10.4 Hz, 1H, H-1), 4.17 (dd, J = 12.3, 4.8 Hz, 1H, H-6b), 4.09 – 3.98 (m, 3H, CH2Ar, H-6a), 3.97 – 3.87 (m, 1H, H-2), 3.87 – 3.78 (m, 1H, H-5), 3.33 – 3.23 (m, 2H, SCH2), 3.23 – 3.08 (m, 6H, 3 CH2), 1.98 (s, 3H, OAc), 1.97 (s, 3H, OAc), 1.92 (s, 3H, OAc), 1.89 – 1.77 (m, 6H, 3 CH2), 1.77 (s, 3H, NAc), 1.72 – 1.59 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.13, 169.72, 169.37, 168.32, 163.80, 163.25, 156.89, 132.44, 130.75, 129.34, 125.93, 125.58, 122.65, 115.12, 115.03, 82.99, 74.81, 73.70, 68.67, 62.06, 54.10, 52.19, 37.65, 37.00, 32.87, 28.05, 25.84, 23.97, 22.73, 20.56, 20.52, 20.45; HRMS (ESI) calcd for C36H45N4O11S (M+H+) 741.2806, found 741.2818.

[bookmark: _Hlk536036290]A solution of 9a-9d (1.0 mmol) was suspended in anhydrous MeOH (15 mL), and saturated solution of CH3NH2 in MeOH (10 mL) was then added. The reaction was stirred for 48 h at room temperature, until TLC (EtOAc/MeOH/H2O, 8:1:1 v/v/v) indicated that the reaction was complete. The mixture was concentrated in vacuo and recrystallized from MeOH/ether to obtain 10a-10d.
N-[3-(6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl]-2-[(2-acetamido-β-D-glucopyranosyl)thio]acetamide (10a): yellow solid; (0.51 g, 83.6 %) yield; [α]D25 -30.1 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.52 – 8.37 (m, 2H, ArH), 8.22 (d, J = 7.9 Hz, 1H, ArH), 8.11 (d, J = 7.9 Hz, 1H, ArH), 7.98 – 7.87 (m, 2H, ArH, NH), 7.79 (d, J = 9.3 Hz, 1H, NH), 4.49 (d, J = 10.3 Hz, 1H, H-1), 4.03 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.72 (d, J = 11.0 Hz, 1H, H-6b), 3.58 (dd, J = 19.6, 9.8 Hz, 1H, H-2), 3.47 (dd, J = 11.6, 5.4 Hz, 1H, H-6a), 3.42-3.22 (m, 3H, H-5, SCH2), 3.21 – 3.12 (m, 4H, 2 CH2), 1.88 – 1.73 (m, 5H, NAc, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.32, 169.10, 162.94, 162.88, 132.59, 131.59, 131.34, 130.96, 129.74, 129.19, 128.77, 128.22, 122.70, 121.92, 83.83, 81.25, 75.45, 70.70, 61.44, 54.59, 38.06, 37.08, 33.14, 27.91, 23.13; HRMS (ESI) calcd for C25H29BrN3O8S (M+H+) 610.0859, found 610.0842.
N-[3-(6-methoxy-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl]-2-[(2-acetamido-β-D-glucopyranosyl)thio]acetamide (10b): yellow solid; (0.50 g, 89.3 %) yield; [α]D25 -47.3 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.38 – 8.32 (m, 2H, ArH), 8.29 (d, J = 8.3 Hz, 1H, ArH), 7.90 (t, J = 5.7 Hz, 1H, NH), 7.82 – 7.60 (m, 2H, ArH), 7.17 (d, J = 8.5 Hz, 1H, NH), 5.05 (d, J = 4.6 Hz, 1H, OH), 5.01 (d, J = 5.3 Hz, 1H, OH), 4.56 (t, J = 5.7 Hz, 1H, OH), 4.45 (d, J = 10.3 Hz, 1H, H-1), 4.06 (s, 3H, OCH3), 3.98 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (dd, J = 11.0, 6.1 Hz, 1H, H-6b), 3.54 (dd, J = 19.6, 9.7 Hz, 1H, H-2), 3.44 (dd, J = 11.4, 5.6 Hz, 1H, H-6a), 3.34 – 3.15 (m, 3H, H-5, SCH2), 3.15 – 3.04 (m, 4H, 2 CH2), 1.78 (s, 3H, NAc), 1.77 – 1.68 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.35, 169.08, 163.64, 162.99, 160.34, 133.27, 131.01, 128.48, 128.23, 126.30, 122.69, 121.78, 114.15, 106.21, 83.79, 81.24, 75.46, 70.70, 61.44, 56.68, 54.60, 37.70, 37.10, 33.10, 28.08, 23.11; HRMS (ESI) calcd for C26H32N3O9S (M+H+) 562.1859, found 562.1849.
N-[3-(6-dimethylamino-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)propyl]-2-[(2-acetamido-β-D-glucopyranosyl)thio]acetamide (10c): yellow solid; (0.49 g, 87.5 %) yield; [α]D25 -39.8 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.49 – 8.31 (m, 2H, ArH), 8.23 (d, J = 8.3 Hz, 1H, ArH), 7.89 (t, J = 5.7 Hz, 1H, NH), 7.75 (d, J = 9.3 Hz, 1H, ArH), 7.66 (dd, J = 8.4, 7.4 Hz, 1H, ArH, NH), 7.10 (d, J = 8.4 Hz, 1H, ArH), 5.05 (d, J = 4.7 Hz, 1H, OH), 5.01 (d, J = 5.3 Hz, 1H, OH), 4.57 (t, J = 5.7 Hz, 1H, OH), 4.45 (d, J = 10.3 Hz, 1H, H-1), 3.98 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (dd, J = 11.0, 6.0 Hz, 1H, H-6b), 3.55 (dd, J = 19.6, 9.7 Hz, 1H, H-2), 3.45 (dd, J = 11.5, 5.8 Hz, 1H, H-6a), 3.35 – 3.15 (m, 3H, H-5, SCH2), 3.15 – 3.06 (m, 4H, 2 CH2), 3.04 (s, 6H, 2 NCH3), 1.78 (s, 3H, NAc), 1.76 – 1.69 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.35, 169.05, 163.75, 163.09, 156.62, 132.35, 131.57, 130.61, 129.65, 124.98, 124.22, 122.29, 113.25, 112.97, 83.77, 81.24, 75.48, 70.70, 61.44, 54.60, 44.47, 37.59, 37.09, 33.10, 28.13, 23.11; HRMS (ESI) calcd for C27H35N4O8S (M+H+) 575.2176, found 575.2184.
[bookmark: OLE_LINK29][bookmark: OLE_LINK34][bookmark: OLE_LINK33][bookmark: OLE_LINK22]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-acetamido-β-D-glucopyranosyl)thio]acetamide (10d): yellow solid; (0.53 g, 86.9 %) yield; [α]D25 -45.4 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.49 – 8.39 (m, 1H, ArH), 8.38 – 8.28 (m, 2H, ArH), 7.94 (t, J = 5.7 Hz, 1H, H-1), 7.86 – 7.68 (m, 2H, ArH, NH), 7.24 (d, J = 8.2 Hz, 1H, ArH), 4.50 (d, J = 10.3 Hz, 1H, H-1), 4.28 (br s, 3H, 3 OH), 4.04 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.74 (d, J = 11.3 Hz, 1H, H-6b), 3.59 (dd, J = 19.6, 9.8 Hz, 1H, H-2), 3.48 (dd, J = 11.5, 5.3 Hz, 1H, H-6a), 3.40 – 3.22 (m, 3H, H-5, SCH2), 3.20 – 3.07 (m, 8H, 4 CH2), 1.89 – 1.76 (m, 9H, NAc, 3 CH2), 1.72 – 1.59 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.31, 169.04, 163.70, 163.15, 156.79, 132.34, 130.65, 129.22, 125.82, 125.48, 122.52, 115.01, 114.93, 83.81, 81.26, 75.46, 70.71, 61.44, 54.60, 54.05, 37.65, 37.07, 33.11, 28.11, 25.82, 23.96, 23.11; HRMS (ESI) calcd for C30H39N4O8S (M+H+) 615.2489, found 615.2474.



[bookmark: _Toc22019]1.2. Synthesis of thioglycosyl−naphthalimides 16a-16o.



14a: R2=Ph; 14b: R2=4-FPh; 14c: R2=BnO; 14d: R2=CH2CH3; 14e: R2=CH2CH2CH3;
14f: R2=CH(CH3)2; 14g: R2=NHCH3; 14h: R2=OCH2CCl3; 14i: R2=CF3
[bookmark: OLE_LINK28]15a: R1=piperidyl, R2=Ph; 15b: R1=piperidyl, R2=4-FPh; 15c: R1=piperidyl, R2=BnO;
[bookmark: OLE_LINK75]15d: R1=piperidyl, R2=C2H5; 15e: R1=piperidyl, R2=n-Pr; 15f: R1=piperidyl, R2=i-Pr; 
15g: R1=piperidyl, R2=CF3; 15h: R1=piperidyl, R2=NHCH3; 15i: R1=piperidyl, R2=OCH2CCl3;
15j: R1=Br, R2=Ph; 15k: R1=Br, R2=4-FPh; 15l: R1=Br, R2=Et; 15m: R1=Br, R2=n-Pr; 
15n: R1=Br, R2=i-Pr; 15o: R1=Br, R2=CF3; 15p: R1=Br, R2=OCH2CCl3
16a: R1=piperidyl, R2=Ph; 16b: R1=piperidyl, R2=4-FPh; 16c: R1=piperidyl, R2=BnO;
16d: R1=piperidyl, R2=C2H5; 16e: R1=piperidyl, R2=n-Pr; 16f: R1=piperidyl, R2=i-Pr; 
16g: R1=piperidyl, R2=CF3; 16h: R1=piperidyl, R2=NHCH3; 16j: R1=Br, R2=Ph; 
16k: R1=Br, R2=4-FPh; 16l: R1=Br, R2=Et; 16m: R1=Br, R2=n-Pr; 16n: R1=Br, R2=i-Pr; 
16o: R1=Br, R2=CF3

[bookmark: OLE_LINK76][bookmark: OLE_LINK143][bookmark: OLE_LINK160][bookmark: OLE_LINK147][bookmark: OLE_LINK148]Scheme S2. Synthesis of thioglycosyl−naphthalimides 16a-16o. (i) p-anisaladehyde, NaOH, H2O; (ii) Py, Ac2O; (iii) acetone, HCl, H2O; (iv) Et3N, CH2Cl2, R2COCl for 13a-13h; Et3N, CH2Cl2, TFAA for 13i; (v) HBr, CH3COOH, CH2Cl2; (vi) thiourea, acetone; (vii) Na2S2O5, CH2Cl2, H2O; (viii) K2CO3, acetone, H2O, 6a or 6d; (viii) CH3NH2, MeOH. 

Compound 12 was synthesized according to procedures described in the literature.3 
Compounds 13a-13i were prepared according to published methods.4,5
[bookmark: OLE_LINK257][bookmark: OLE_LINK251][bookmark: OLE_LINK175][bookmark: OLE_LINK254][bookmark: OLE_LINK252][bookmark: OLE_LINK178][bookmark: OLE_LINK256]A solution of compound 13a-13i (10 mmol) in anhydrous CH2Cl2 (30 mL) at 0°C, then 33% HBr/HOAc was added (8 mL) was added dropwise. The solution was stirred for 3 h at room temperature and the completion of the reaction was confirmed by TLC (petroleum ether/EtOAc, 1:1 v/v) analysis. The reaction was then quenched with chilled H2O (200 mL), and the mixture was extracted with CH2Cl2 (3×100 ml). The organic phase was washed with water (2×40 mL), sat. NaHCO3 (50 mL) and dried over Na2SO4. The resulting solution was concentrated to a white foam and carried on without further purification. The resulting white foam was dissolved in 80 mL acetone, and thiourea (0.91 g, 12 mmol) was then added. The mixture was heated to reflux for 4 h until a white precipitate was observed. The solid precipitate was then filtered and washed with acetone (2×10 mL). Subsequently, the precipitate was dissolved in CH2Cl2 (60 mL) and H2O (40 mL), then Na2S2O5 (2.1 g, 11.0 mmol) was added. The resulting mixture was stirred vigorously and heated to reflux for 5 h, until TLC (EtOAc) indicated that the reaction was complete. The mixture was extracted with CH2Cl2 (3×30 mL). The combined organic layers were dried over Na2SO4 and concentrated. Finally, the resulting compounds 14a-14i were obtained by recrystallized from petroleum ether/EtOAc.
[bookmark: OLE_LINK31][bookmark: OLE_LINK7][bookmark: OLE_LINK23]2-benzamido-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14a): white solid; (2.8 g, 65.9 % over three steps) yield; [α]D25 -15.8 (c=1.0, CHCl3); 1H NMR (300 MHz, DMSO-d6) δ 8.60 (d, J = 9.4 Hz, 1H, NH), 7.88 – 7.70 (m, 2H, ArH), 7.62 – 7.41 (m, 3H, ArH), 5.27 (t, J = 9.8 Hz, 1H, H-3), 4.97 (t, J = 9.7 Hz, 2H, H-4, H-1), 4.21 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.17 – 4.01 (m, 2H, H-6a, H-2), 3.93 – 3.84 (m, 1H, H-5), 3.47 (d, J = 8.3 Hz, 1H, SH), 2.05 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.87 (s, 3H, OAc); 13C NMR (75 MHz, DMSO-d6) δ 170.19, 169.80, 169.36, 166.67, 134.43, 131.55, 128.48, 127.68, 127.33, 127.24, 78.91, 75.40, 73.65, 68.60, 62.06, 56.21, 20.64, 20.51, 20.37; HRMS (ESI) calcd for C19H24NO8S (M+H+) 426.1223, found 426.1229.
[bookmark: OLE_LINK36][bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK24]2-(4-fluorobenzamido)-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14b): white solid; (2.9 g, 65.5 % over three steps) yield; [α]D25 -19.6 (c=1.0, CHCl3); 1H NMR (300 MHz, DMSO-d6) δ 8.65 (d, J = 9.3 Hz, 1H, NH), 7.95 – 7.73 (m, 2H, ArH), 7.45 – 7.24 (m, 2H, ArH), 5.27 (t, J = 9.8 Hz, 1H, H-3), 5.05 – 4.92 (m, 2H, H-4, H-1), 4.22 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.17 – 4.01 (m, 2H, H-2, H-6a), 3.96 – 3.85 (m, 1H, H-5), 3.49 (d, J = 8.4 Hz, 1H, SH), 2.06 (s, 3H, OAc), 2.01 (s, 3H, OAc), 1.88 (s, 3H, OAc); 13C NMR (75 MHz, DMSO-d6) δ 170.19, 169.81, 169.37, 165.50, 130.84, 130.81, 129.95, 129.83, 115.59, 115.30, 78.86, 75.18, 73.62, 68.49, 62.15, 56.28, 20.63, 20.48, 20.35; HRMS (ESI) calcd for C19H23FNO8S (M+H+) 444.1128, found 444.1117.
[bookmark: OLE_LINK9][bookmark: OLE_LINK39][bookmark: OLE_LINK21]2-[[(phenylmethoxy) carbonyl] amino]-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14c): white solid; (2.3g, 61.5 % over three steps) yield; [α]D25 -22.1 (c=1.0, CHCl3); 1H NMR (300 MHz, CDCl3) δ 7.41 – 7.29 (m, 5H, ArH), 5.25 – 5.03 (m, 5H, H-3, PhCH2, H-4, H-1), 4.61 (t, J = 9.5 Hz, 1H, NH), 4.24 (dd, J = 12.4, 4.9 Hz, 1H, H-6b), 4.11 (dd, J = 12.4, 1.8 Hz, 1H, H-6a), 3.83 – 3.62 (m, 2H, H-2, H-5), 2.49 (d, J = 9.2 Hz, 1H, SH), 2.09 (s, 3H, OAc), 2.01 (s, 3H, OAc), 1.92 (s, 3H, OAc).
[bookmark: OLE_LINK277][bookmark: OLE_LINK5][bookmark: OLE_LINK16][bookmark: OLE_LINK19][bookmark: OLE_LINK265][bookmark: OLE_LINK263]2-propionamido-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14d): white solid; (2.3g, 61.5 % over three steps) yield; [α]D25 -20.4 (c=1.0, CHCl3); 1H NMR (300 MHz, DMSO-d6) δ 7.94 (d, J = 9.4 Hz, 1H, NH), 5.06 (t, J = 9.8 Hz, 1H, H-3), 4.91 – 4.74 (m, 2H, H-4, H-1), 4.14 (dd, J = 12.4, 4.9 Hz, 1H, H-6b), 3.99 (dd, J = 12.4, 2.0 Hz, 1H, H-6a), 3.88 – 3.74 (m, 2H, H-5, H-2), 3.35 (d, J = 7.9 Hz, 1H, SH), 2.09 – 1.99 (m, 5H, CH2, OAc), 1.97 (d, J = 7.0 Hz, 3H, OAc), 1.89 (s, 3H, OAc), 0.96 (t, J = 7.6 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 173.18, 170.16, 169.69, 169.34, 78.84, 74.96, 73.51, 68.53, 62.14, 55.53, 28.95, 20.64, 20.49, 20.41, 10.02.
[bookmark: OLE_LINK42][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK25]2-butyramido-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14e): white solid; (2.2 g, 56.2 % over three steps) yield; [α]D25 -28.3 (c=1.0, CHCl3); 1H NMR (300 MHz, DMSO-d6) δ 7.98 (d, J = 9.4 Hz, 1H, NH), 5.06 (t, J = 9.8 Hz, 1H, H-3), 4.93 – 4.70 (m, 2H, H-4, H-1), 4.14 (dd, J = 12.4, 4.9 Hz, 1H, H-6b), 3.99 (dd, J = 12.4, 2.0 Hz, 1H, H-6a), 3.91 – 3.76 (m, 2H, H-5, H-2), 3.33 (s, 1H, SH), 2.01 (s, 3H, OAc), 2.01 – 1.97 (m, 2H, CH2), 1.95 (s, 3H, OAc), 1.89 (s, 3H, OAc), 1.61 – 1.36 (m, 2H, CH2), 0.82 (t, J = 7.4 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 172.22, 170.17, 169.65, 169.34, 87.58, 78.93, 74.94, 73.46, 68.62, 62.14, 37.66, 20.63, 20.54, 20.47, 18.74, 13.54; HRMS (ESI) calcd for C16H26NO8S (M+H+) 392.1379, found 392.1371.
[bookmark: OLE_LINK568][bookmark: OLE_LINK569][bookmark: OLE_LINK44][bookmark: OLE_LINK26]2-isobutyramido-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14f): white solid; (2.5 g, 63.9 % over three steps) yield; [α]D25 -25.9 (c=1.0, CHCl3);1H NMR (300 MHz, CDCl3) δ 6.10 (d, J = 9.5 Hz, 1H, NH), 5.24 – 5.03 (m, 2H, H-3, H-4), 4.66 (t, J = 9.7 Hz, 1H, H-1), 4.25 (dd, J = 12.4, 4.9 Hz, 1H, H-6b), 4.20 – 4.03 (m, 2H, H-2, H-6a), 3.74 (ddd, J = 9.5, 4.8, 2.2 Hz, 1H, H-5), 2.59 (d, J = 9.4 Hz, 1H, SH), 2.44 – 2.29 (m, 1H, CHCH3), 2.11 (s, 3H, OAc), 2.03 (s, 6H, 2 OAc), 1.14 (t, J = 6.6 Hz, 6H, 2 CH3); 13C NMR (75 MHz, CDCl3) δ 176.97, 170.63, 170.36, 168.87, 79.86, 75.87, 73.14, 67.98, 61.93, 56.04, 35.35, 20.40, 20.26, 20.22, 19.04, 18.87; HRMS (ESI) calcd for C16H26NO8S (M+H+) 392.1379, found 392.1363.
[bookmark: OLE_LINK279][bookmark: OLE_LINK58]2-[[(methylamino)carbonyl]amino]- 3,4,6- tri- O- acetyl-2- deoxy -1- thio- β-D- glucopyranose (14g): white solid; (2.0 g, 52.9 % over three steps) yield; [α]D25 -17.9 (c=1.0, CHCl3); 1H NMR (300 MHz, DMSO-d6) δ 5.96 (s, 1H, NH), 5.89 (d, J = 5.1 Hz, 1H, NH), 5.20 – 5.03 (m, 3H, H-3, H-4, H-1), 4.15 (dd, J = 12.2, 4.3 Hz, 1H, H-6b), 4.05 – 3.76 (m, 3H, H-6a, H-2, H-5), 3.26 (s, 1H, SH), 2.48 (d, J = 2.1 Hz, 3H, NCH3), 1.98 (s, 3H, OAc), 1.94 (s, 3H, OAc), 1.88 (s, 3H, OAc); 13C NMR (75 MHz, DMSO-d6) δ 172.78, 170.11, 169.60, 161.24, 78.81, 75.03, 73.44, 68.51, 62.07, 55.42, 26.37, 20.62, 20.48, 20.43; HRMS (ESI) calcd for C14H23N2O8S (M+H+) 379.1175, found 379.1187.
[bookmark: OLE_LINK47]2-[[(2,2,2-trichloroethoxy)carbonyl]amino]-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14h): white solid; (3.0 g, 60.4 % over three steps) yield; [α]D25 -20.4 (c=1.0, CHCl3); 1H NMR (300 MHz, CDCl3) δ 5.59 (d, J = 9.5 Hz, 1H, NH), 5.20 (t, J = 9.7 Hz, 1H, H-3), 5.10 (t, J = 9.6 Hz, 1H, H-4), 4.84 – 4.60 (m, 3H, H-1, CCl3CH2), 4.26 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.14 (dd, J = 12.4, 2.1 Hz, 1H, H-6a), 3.87 – 3.68 (m, 2H, H-2, H-5), 2.49 (br s, 1H, SH), 2.11 (s, 3H, OAc), 2.04 (s, 6H, 2 OAc); 13C NMR (75 MHz, CDCl3) δ 169.85, 169.76, 168.39, 153.48, 94.35, 79.08, 75.26, 73.57, 72.07, 67.42, 61.22, 58.00, 19.78, 19.64, 19.61.
[bookmark: OLE_LINK280][bookmark: OLE_LINK32][bookmark: OLE_LINK278]2-trifluoroacetamido-3,4,6-tri-O-acetyl-2-deoxy-1-thio-β-D-glucopyranose (14i): white solid; (2.6 g, 62.3 % over three steps) yield; [α]D25 -63.5 (c=1.0, CHCl3); 1H NMR (300 MHz, DMSO-d6) δ 9.67 (d, J = 9.2 Hz, 1H, NH), 5.15 (t, J = 9.8 Hz, 1H, H-3), 4.98 – 4.81 (m, 2H, H-4, H-1), 4.16 (dd, J = 12.5, 4.9 Hz, 1H, H-6b), 4.01 (dd, J = 12.5, 1.7 Hz, 1H, H-6a), 3.97 – 3.82 (m, 2H, H-2, H-5), 3.75 (d, J = 7.5 Hz, 1H, SH), 2.02 (s, 3H, OAc), 1.97 (s, 3H, OAc), 1.91 (s, 3H, OAc); 13C NMR (75 MHz, DMSO-d6) δ 170.15, 169.70, 169.30, 156.62, 117.67, 113.85, 85.35, 75.43, 72.74, 68.25, 62.01, 52.58, 20.58, 20.42, 20.12.

A solution of 14a-14i (2 mmol, 1.0 eq) in acetone (60 mL) and H2O (30 mL) was mixed with solid potassium carbonate (2.4 mmol, 1.2 eq), then 6a (or 6d) (2 mmol, 1 eq) was added. The mixture was stirred for 5 h at room temperature until TLC (petroleum ether/EtOAc, 1:2 v/v) indicated that the reaction was complete. After the solution was concentrated in vacuo, the residue was diluted with DCM (80 mL), washed with H2O (100 mL), brine (100 mL), dried over Na2SO4, and concentrated. Finally, the residue was purified by flash column chromatography (petroleum ether/EtOAc, 2:1 v/v) to afford 15a-15p.
[bookmark: OLE_LINK35][bookmark: OLE_LINK49][bookmark: OLE_LINK57][bookmark: OLE_LINK59]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-benzamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15a): yellow solid; (1.4 g, 87.5 %) yield; [α]D25 -55.7 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.56 (d, J = 9.3 Hz, 1H, ArH), 8.47 – 8.28 (m, 3H, ArH), 7.99 (t, J = 5.7 Hz, 1H, NH), 7.86 – 7.68 (m, 3H, ArH, NH), 7.55 – 7.36 (m, 3H, ArH), 7.26 (d, J = 8.2 Hz, 1H, ArH), 5.32 (t, J = 9.7 Hz, 1H, H-3), 5.09 – 4.89 (m, 2H, H-4, H-1), 4.34 – 4.14 (m, 2H, H-6b, H-2), 4.12 – 3.95 (m, 3H, CH2Ar, H-6a), 3.92 – 3.81 (m, 1H, H-5), 3.37 – 3.26 (m, 2H, SCH2), 3.26 – 3.06 (m, 6H, 3 CH2), 2.02 (s, 3H, OAc), 2.00 (s, 3H, OAc), 1.87 (s, 3H, OAc), 1.86 – 1.71 (m, 6H, 3 CH2), 1.71 – 1.59 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.15, 169.78, 169.39, 168.35, 166.52, 163.74, 163.19, 156.84, 134.32, 132.39, 131.44, 130.69, 129.29, 128.38, 127.24, 125.85, 125.53, 122.59, 115.08, 114.97, 83.10, 75.03, 73.80, 68.65, 62.09, 54.08, 52.79, 37.59, 37.03, 32.90, 28.03, 25.83, 23.97, 20.58, 20.53, 20.40; HRMS (ESI) calcd for C41H47N4O11S (M+H+) 803.2962, found 803.2968.
[bookmark: OLE_LINK37][bookmark: OLE_LINK40][bookmark: OLE_LINK52][bookmark: OLE_LINK60]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-(4-fluorobenzamido)-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15b): yellow solid; (1.5 g, 91.4 %) yield; [α]D25 -60.4 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.59 (d, J = 9.4 Hz, 1H, ArH), 8.49 – 8.33 (m, 3H, ArH), 7.97 (t, J = 5.5 Hz, 1H, NH), 7.85 – 7.73 (m, 3H, ArH, NH), 7.34 – 7.16 (m, 3H, ArH), 5.29 (t, J = 9.8 Hz, 1H, H-3), 5.03 – 4.91 (m, 2H, H-4, H-1), 4.32 – 4.11 (m, 2H, H-6b, H-2), 4.09 – 3.96 (m, 3H, CH2Ar, H-6a), 3.93 – 3.79 (m, 1H, H-5), 3.34 – 3.25 (m, 2H, SCH2), 3.24 – 3.17 (m, 4H, 2 CH2), 3.12 (dd, J = 12.8, 6.7 Hz, 2H, CH2), 2.00 (s, 3H, OAc), 1.99 (s, 3H, OAc), 1.86 (s, 3H, OAc), 1.85 – 1.71 (m, 6H, 3 CH2), 1.70 – 1.60 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.16, 169.80, 169.39, 168.34, 165.44, 163.78, 163.23, 156.90, 132.42, 130.74, 129.94, 129.82, 129.33, 125.91, 125.58, 122.63, 115.53, 115.24, 115.11, 115.02, 83.03, 75.01, 73.75, 68.60, 62.08, 54.09, 52.84, 37.59, 37.01, 32.85, 28.03, 25.83, 23.97, 20.58, 20.54, 20.40; HRMS (ESI) calcd for C41H46FN4O11S (M+H+) 821.2868, found 821.2879.
[bookmark: OLE_LINK61]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(phenylmethoxy)carbonyl]amino]-3,4,6- tri-O-acetyl-β-D-glucopyranosyl]thio]acetamide (15c): yellow solid; (1.4 g, 84.3 %) yield; [α]D25 -47.1 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.45 – 8.36 (m, 1H, ArH), 8.31 (d, J = 8.1 Hz, 2H, ArH), 7.96 (t, J = 5.6 Hz, 1H, NH), 7.77 – 7.66 (m, 1H, ArH), 7.51 (d, J = 9.6 Hz, 1H, NH), 7.38 – 7.22 (m, 5H, ArH), 7.20 (d, J = 8.2 Hz, 1H, ArH), 5.12 (t, J = 8.3 Hz, 1H, H-3), 5.09 – 4.85 (m, 3H, H-4, OCH2), 4.80 (d, J = 10.4 Hz, 1H, H-1), 4.18 (dd, J = 12.3, 4.7 Hz, 1H, H-6b), 4.08 – 3.96 (m, 3H, CH2Ar, H-6a), 3.86 – 3.75 (m, 1H, H-5), 3.66 (q, J = 10.0 Hz, 1H, H-2), 3.33 – 3.21 (m, 2H, SCH2), 3.20 – 3.05 (m, 6H, 3 CH2), 1.97 (s, 3H, OAc), 1.95 (s, 3H, OAc), 1.84 (s, 3H, OAc), 1.83 – 1.69 (m, 6H, 3 CH2), 1.68 – 1.55 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.12, 169.61, 169.36, 168.28, 163.74, 163.19, 156.80, 155.91, 137.16, 132.37, 130.68, 130.63, 129.25, 128.36, 127.77, 127.41, 125.80, 125.49, 122.54, 115.04, 114.90, 83.11, 74.87, 73.86, 68.67, 65.49, 62.03, 54.52, 54.06, 37.63, 37.02, 32.87, 28.04, 25.83, 23.97, 20.55, 20.50, 20.36; HRMS (ESI) calcd for C42H49N4O12S (M+H+) 833.3068, found 833.3056.
[bookmark: OLE_LINK41][bookmark: OLE_LINK53][bookmark: OLE_LINK62]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-propionamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15d): yellow solid; (1.3 g, 86.1 %) yield; [α]D25 -40.5 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.43 (d, J = 7.1 Hz, 1H, ArH), 8.34 (dd, J = 8.2, 2.5 Hz, 2H, ArH), 8.05 – 7.89 (m, 2H, 2 NH), 7.81 – 7.70 (m, 1H, ArH), 7.25 (d, J = 8.2 Hz, 1H, ArH), 5.13 (t, J = 9.7 Hz, 1H, H-3), 4.91 (t, J = 9.7 Hz, 1H, H-4), 4.82 (d, J = 10.4 Hz, 1H, H-1), 4.20 (dd, J = 12.3, 4.7 Hz, 1H, H-6b), 4.10 – 4.00 (m, 3H, CH2Ar, H-6a), 4.00 – 3.89 (m, 1H, H-2), 3.88 – 3.80 (m, 1H, H-5), 3.35 – 3.21 (m, 2H, SCH2), 3.20 – 3.05 (m, 6H, 3 CH2), 2.09 – 2.01 (m, 2H, CH2), 2.00 (s, 3H, OAc), 1.98 (s, 3H, OAc), 1.93 (s, 3H, OAc), 1.88 – 1.72 (m, 6H, 3 CH2), 1.71 – 1.59 (m, 2H, CH2), 0.95 (t, J = 7.6 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 173.14, 170.13, 169.71, 169.36, 168.34, 163.73, 163.18, 156.82, 132.36, 130.67, 129.26, 125.83, 125.50, 122.56, 115.05, 114.94, 83.00, 74.85, 73.75, 68.64, 62.06, 54.07, 52.11, 37.62, 37.00, 32.84, 28.90, 28.05, 25.82, 23.96, 20.56, 20.51, 20.42, 9.99; HRMS (ESI) calcd for C37H47N4O11S (M+H+) 755.2962, found 755.2971.
[bookmark: OLE_LINK43][bookmark: OLE_LINK63]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-butyramido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15e): yellow solid; (1.3 g, 84.6 %) yield; [α]D25 -49.3 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.41 (d, J = 7.2 Hz, 1H, ArH), 8.33 (dd, J = 8.2, 3.0 Hz, 2H, ArH), 7.95 – 7.81 (m, 2H, 2 NH), 7.78 – 7.68 (m, 1H, ArH), 7.23 (d, J = 8.2 Hz, 1H, ArH), 5.11 (t, J = 9.7 Hz, 1H, H-3), 4.87 (t, J = 9.7 Hz, 1H, H-4), 4.80 (d, J = 10.4 Hz, 1H, H-1), 4.16 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.06 – 3.87 (m, 4H, CH2Ar, H-6a, H-2), 3.85 – 3.74 (m, 1H, H-5), 3.29 – 3.21 (m, 2H, SCH2), 3.20 – 3.06 (m, 6H, 3 CH2), 2.01 – 1.95 (m, 5H, CH2, OAc), 1.94 (s, 3H, OAc), 1.88 (s, 3H, OAc), 1.83 – 1.69 (m, 6H, 3 CH2), 1.68 – 1.55 (m, 2H, CH2), 1.53 – 1.31 (m, 2H, CH2), 0.76 (t, J = 7.4 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 172.16, 170.13, 169.64, 169.37, 168.37, 163.74, 163.19, 156.83, 132.38, 130.68, 129.27, 125.84, 125.51, 122.56, 115.05, 114.95, 83.07, 74.83, 73.70, 68.72, 62.06, 54.07, 51.97, 37.62, 37.00, 32.83, 28.05, 25.83, 23.96, 20.56, 20.51, 20.46, 18.70, 13.50; HRMS (ESI) calcd for C38H49N4O11S (M+H+) 769.3119, found 769.3112.
[bookmark: OLE_LINK45][bookmark: OLE_LINK64]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-isobutyramido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15f): yellow solid; (1.4 g, 91.1 %) yield; [α]D25 -68.8 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.40 (d, J = 7.2 Hz, 1H, ArH), 8.31 (dd, J = 8.2, 2.9 Hz, 2H, ArH), 7.93 (t, J = 5.6 Hz, 1H, NH), 7.85 (d, J = 9.5 Hz, 1H, NH), 7.77 – 7.66 (m, 1H, ArH), 7.21 (d, J = 8.2 Hz, 1H, ArH), 5.11 (t, J = 9.7 Hz, 1H, H-3), 4.87 (t, J = 9.8 Hz, 1H, H-4), 4.80 (d, J = 10.4 Hz, 1H, H-1), 4.16 (dd, J = 12.2, 4.6 Hz, 1H, H-6b), 4.07 – 3.96 (m, 3H, CH2Ar, H-6a), 3.95 – 3.84 (m, 1H, H-2), 3.84 – 3.73 (m, 1H, H-5), 3.32 – 3.17 (m, 2H, SCH2), 3.17 – 3.04 (m, 6H, 3 CH2), 2.30 – 2.14 (m, 1H, CHCH3), 1.96 (s, 3H, OAc), 1.94 (s, 3H, OAc), 1.87 (s, 3H, OAc), 1.83 – 1.68 (m, 6H, 3 CH2), 1.67 – 1.54 (m, 2H, CH2), 0.90 (dd, J = 6.8, 4.4 Hz, 6H, 2 CH3); 13C NMR (75 MHz, DMSO-d6) δ 176.16, 170.13, 169.67, 169.35, 168.38, 163.73, 163.18, 156.82, 132.37, 130.68, 129.26, 125.83, 125.51, 122.56, 115.05, 114.94, 83.02, 74.89, 73.74, 68.63, 62.07, 54.07, 51.93, 37.61, 37.00, 34.39, 32.80, 28.05, 25.83, 23.96, 20.55, 20.51, 20.41, 19.54, 19.08; HRMS (ESI) calcd for C38H49N4O11S (M+H+) 769.3119, found 769.3132.
[bookmark: OLE_LINK65]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-trifluoroacetamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15g): yellow solid; (1.3 g, 82.3 %) yield; [α]D25 -62.1 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 9.68 (d, J = 9.1 Hz, 1H, NH), 8.48 – 8.25 (m, 3H, ArH), 7.99 (t, J = 5.6 Hz, 1H, NH), 7.73 (dd, J = 8.4, 7.4 Hz, 1H, ArH), 7.21 (d, J = 8.2 Hz, 1H, ArH), 5.20 (t, J = 9.7 Hz, 1H, H-3), 5.02 – 4.82 (m, 2H, H-4, H-1), 4.17 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.08 – 3.91 (m, 4H, CH2Ar, H-6a, H-2), 3.89 – 3.75 (m, 1H, H-5), 3.27 (dd, J = 37.7, 10.1 Hz, 2H, SCH2), 3.17 – 3.05 (m, 6H, 3 CH2), 1.96 (s, 6H, 2 OAc), 1.90 (s, 3H, OAc), 1.84 – 1.68 (m, 6H, 3 CH2), 1.67 – 1.55 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.10, 169.62, 169.35, 168.18, 163.73, 163.18, 156.81, 132.34, 130.65, 129.26, 125.82, 125.52, 122.57, 117.70, 115.07, 114.93, 113.88, 81.84, 75.03, 73.03, 68.33, 61.98, 54.06, 52.90, 37.58, 37.05, 32.70, 28.00, 25.82, 23.96, 20.53, 20.48, 20.18; HRMS (ESI) calcd for C36H42F3N4O11S (M+H+) 795.2523, found 795.2540.
[bookmark: OLE_LINK46][bookmark: OLE_LINK66]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(methylamino)carbonyl]amino]-3,4,6- tri-O-acetyl-β-D-glucopyranosyl]thio]acetamide (15h): yellow solid; (1.2 g, 79.5 %) yield; [α]D25 -69.2 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.41 (d, J = 7.2 Hz, 1H, ArH), 8.32 (d, J = 8.2 Hz, 2H, ArH), 7.96 (t, J = 5.6 Hz, 1H, NH), 7.77 – 7.67 (m, 1H, ArH), 7.22 (d, J = 8.2 Hz, 1H, ArH), 6.01 – 5.84 (m, 2H, 2 NH), 5.13 (t, J = 9.7 Hz, 1H, H-3), 4.93 – 4.70 (m, 2H, H-4, H-1), 4.15 (dd, J = 12.3, 4.8 Hz, 1H, H-6b), 4.04 – 3.94 (m, 3H, CH2Ar, H-6a), 3.86 – 3.71 (m, 2H, H-2, H-5), 3.33 – 3.18 (m, 2H, SCH2), 3.18 – 3.04 (m, 6H, 3 CH2), 2.49 (d, J = 4.6 Hz, 3H, NCH3), 1.96 (s, 3H, OAc), 1.94 (s, 3H, OAc), 1.89 (s, 3H, OAc), 1.84 – 1.68 (m, 6H, 3 CH2), 1.67 – 1.54 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.15, 169.80, 169.38, 168.45, 163.75, 163.20, 157.94, 156.83, 132.41, 130.72, 130.66, 129.27, 125.85, 125.51, 122.57, 115.07, 114.95, 83.74, 74.67, 74.14, 68.90, 62.12, 54.07, 53.24, 37.65, 36.99, 32.78, 28.07, 26.49, 25.83, 23.97, 20.56, 20.55, 20.53; HRMS (ESI) calcd for C36H46N5O11S (M+H+) 756.2915, found 756.2918.
[bookmark: OLE_LINK55][bookmark: OLE_LINK67]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(2,2,2-trichloroethoxy)carbonyl]amino]-3,4,6- tri-O-acetyl-β-D-glucopyranosyl]thio]acetamide (15i): yellow solid; (1.4 g, 80.1 %) yield; [α]D25 -58.6 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.38 (dd, J = 7.2, 0.9 Hz, 1H, ArH), 8.29 (d, J = 8.1 Hz, 2H, ArH), 8.02 – 7.88 (m, 2H, 2 NH), 7.71 (dd, J = 8.4, 7.4 Hz, 1H, ArH), 7.19 (d, J = 8.2 Hz, 1H, ArH), 5.13 (t, J = 9.7 Hz, 1H, H-3), 4.95 – 4.66 (m, 4H, H-4, H-1, CH2O), 4.16 (dd, J = 12.3, 4.7 Hz, 1H, H-6b), 4.06 – 3.93 (m, 3H, CH2Ar, H-6a), 3.86 – 3.74 (m, 1H, H-5), 3.66 (dd, J = 19.9, 10.0 Hz, 1H, H-2), 3.32 – 3.18 (m, 2H, SCH2), 3.17 – 3.04 (m, 6H, 3 CH2), 1.96 (s, 3H, OAc), 1.95 (s, 3H, OAc), 1.88 (s, 3H, OAc), 1.82 – 1.70 (m, 6H, 3 CH2), 1.67 – 1.53 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.11, 169.55, 169.37, 168.25, 163.73, 163.18, 156.80, 154.35, 132.37, 130.67, 130.63, 129.25, 125.79, 125.49, 122.53, 115.03, 114.90, 96.22, 82.90, 74.89, 73.62, 73.52, 68.64, 62.00, 54.64, 54.06, 37.63, 37.03, 32.81, 28.03, 25.82, 23.97, 20.54, 20.49, 20.45; HRMS (ESI) calcd for C37H44Cl3N4O12S (M+H+) 873.1742, found 873.1726.
[bookmark: OLE_LINK51][bookmark: OLE_LINK68]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-benzamido-3,4,6-tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15j): yellow solid; (1.3 g, 81.8 %) yield; [α]D25 -43.9 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.61 – 8.42 (m, 3H, ArH), 8.25 (d, J = 7.9 Hz, 1H, ArH), 8.14 (d, J = 7.9 Hz, 1H, ArH), 8.02 – 7.88 (m, 2H, 2 NH), 7.75 – 7.67 (m, 2H, ArH), 7.45 – 7.35 (m, 3H, ArH), 5.30 (t, J = 9.7 Hz, 1H, H-3), 5.03 – 4.90 (m, 2H, H-4, H-1), 4.30 – 4.15 (m, 2H, H-6b, H-2), 4.09 – 3.95 (m, 3H, CH2Ar, H-6a), 3.89 – 3.78 (m, 1H, H-5), 3.38 – 3.19 (m, 2H, SCH2), 3.13 (dd, J = 12.9, 6.6 Hz, 2H, CH2), 1.99 (s, 3H, OAc), 1.98 (s, 3H, OAc), 1.85 (s, 3H, OAc), 1.82 – 1.70 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6 ) δ 170.16, 169.79, 169.39, 168.39, 166.52, 163.01, 162.97, 134.32, 132.69, 131.66, 131.45, 131.41, 131.04, 129.87, 129.22, 128.84, 128.40, 127.24, 122.84, 122.07, 83.10, 75.02, 73.78, 68.66, 62.12, 52.77, 38.00, 37.02, 32.90, 27.84, 20.59, 20.54, 20.40; HRMS (ESI) calcd for C36H37BrN3O11S (M+H+) 798.1332, found 798.1345.
[bookmark: OLE_LINK54][bookmark: OLE_LINK69]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-(4-fluorobenzamido)-3,4,6-tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15k): yellow solid; (1.4 g, 85.9 %) yield; [α]D25 -45.6 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.59 (d, J = 9.4 Hz, 1H, ArH), 8.51 – 8.38 (m, 2H, ArH), 8.23 (d, J = 7.9 Hz, 1H, ArH), 8.11 (d, J = 7.9 Hz, 1H, ArH), 7.98 (t, J = 5.6 Hz, 1H, NH), 7.94 – 7.86 (m, 1H, NH), 7.78 (dd, J = 8.7, 5.5 Hz, 2H, ArH), 7.23 (t, J = 8.8 Hz, 2H, ArH), 5.29 (t, J = 9.7 Hz, 1H, H-3), 5.03 – 4.89 (m, 2H, H-4, H-1), 4.28 – 4.10 (m, 2H, H-6b, H-2), 4.09 – 3.91 (m, 3H, CH2Ar, H-6a), 3.91 – 3.79 (m, 1H, H-5), 3.39 – 3.19 (m, 2H, SCH2), 3.13 (dd, J = 12.6, 6.5 Hz, 2H, CH2), 1.99 (s, 3H, OAc), 1.98 (s, 3H, OAc), 1.85 (s, 3H, OAc), 1.81 – 1.70 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.15, 169.80, 169.39, 168.39, 165.44, 162.98, 162.93, 132.66, 131.62, 131.37, 131.00, 130.70, 129.95, 129.83, 129.21, 128.79, 128.32, 122.78, 122.01, 115.51, 115.22, 83.06, 75.02, 73.75, 68.63, 62.11, 52.85, 38.00, 37.02, 32.88, 27.85, 20.58, 20.53, 20.39; HRMS (ESI) calcd for C36H36BrFN3O11S (M+H+) 816.1238, found 816.1247.
[bookmark: OLE_LINK70]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-propionamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15l): yellow solid; (1.3 g, 86.6 %) yield; [α]D25 -50.7 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.57 – 8.43 (m, 2H, ArH), 8.27 (d, J = 7.9 Hz, 1H, ArH), 8.15 (d, J = 7.9 Hz, 1H, ArH), 8.03 – 7.86 (m, 3H, ArH, 2 NH), 5.10 (t, J = 9.7 Hz, 1H, H-3), 4.88 (t, J = 9.7 Hz, 1H, H-4), 4.79 (d, J = 10.4 Hz, 1H, H-1), 4.16 (dd, J = 12.4, 4.7 Hz, 1H, H-6b), 4.07 – 3.87 (m, 4H, CH2Ar, H-6a, H-2), 3.86 – 3.77 (m, 1H, H-5), 3.38 – 3.20 (m, 2H, SCH2), 3.14 (dd, J = 13.4, 6.5 Hz, 2H, CH2), 2.05 – 1.97 (m, 5H, CH2CH3, OAc), 1.96 (s, 3H, OAc), 1.90 (s, 3H, OAc), 1.86 – 1.71 (m, 2H, CH2), 0.93 (t, J = 7.6 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 173.16, 170.14, 169.71, 169.37, 168.38, 163.05, 163.00, 132.70, 131.68, 131.43, 131.06, 129.88, 129.22, 128.86, 128.40, 122.87, 122.09, 83.02, 74.85, 73.73, 68.66, 62.10, 52.11, 38.05, 37.01, 32.86, 28.90, 27.87, 20.56, 20.52, 20.43, 10.00; HRMS (ESI) calcd for C32H37BrN3O11S (M+H+) 750.1332, found 750.1347.
[bookmark: OLE_LINK71]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-butyramido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15m): yellow solid; (1.2 g, 78.4 %) yield; [α]D25 -53.5 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.52 – 8.39 (m, 2H, ArH), 8.24 (d, J = 7.9 Hz, 1H, ArH), 8.12 (d, J = 7.9 Hz, 1H, ArH), 8.01 – 7.87 (m, 3H, ArH, 2 NH), 5.11 (t, J = 9.8 Hz, 1H, H-3), 4.88 (t, J = 9.7 Hz, 1H, H-4), 4.79 (d, J = 10.4 Hz, 1H, H-1), 4.17 (dd, J = 12.3, 4.7 Hz, 1H, H-6b), 4.08 – 3.98 (m, 3H, CH2Ar, H-6a), 3.98 – 3.88 (m, 1H, H-2), 3.87 – 3.75 (m, 1H, H-5), 3.34 – 3.19 (m, 2H, SCH2), 3.14 (dd, J = 13.2, 6.4 Hz, 2H, CH2), 2.01 – 1.96 (m, 5H, OAc, CH2), 1.95 (s, 3H, OAc), 1.89 (s, 3H, OAc), 1.85 – 1.72 (m, 2H, CH2), 1.44 (dd, J = 14.6, 7.3 Hz, 2H, CH2), 0.77 (t, J = 7.4 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 172.18, 170.13, 169.64, 169.37, 168.40, 163.00, 162.95, 132.66, 131.64, 131.38, 131.02, 129.82, 129.21, 128.81, 128.32, 122.79, 122.01, 83.08, 74.84, 73.69, 68.75, 62.10, 51.97, 38.04, 37.62, 37.01, 32.84, 27.87, 20.56, 20.51, 20.45, 18.70, 13.51; HRMS (ESI) calcd for C33H39BrN3O11S (M+H+) 764.1489, found 764.1498.
[bookmark: OLE_LINK56][bookmark: OLE_LINK72]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-isobutyramido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15n): yellow solid; (1.3 g, 85.0 %) yield; [α]D25 -42.7 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.58 – 8.43 (m, 2H, ArH), 8.27 (d, J = 7.9 Hz, 1H, ArH), 8.15 (d, J = 7.9 Hz, 1H, ArH), 8.02 – 7.91 (m, 2H, 2 NH), 7.86 (d, J = 9.5 Hz, 1H, ArH), 5.12 (t, J = 9.8 Hz, 1H, H-3), 4.88 (t, J = 9.7 Hz, 1H, H-4), 4.80 (d, J = 10.4 Hz, 1H, H-1), 4.17 (dd, J = 12.4, 4.9 Hz, 1H, H-6b), 4.08 – 3.98 (m, 3H, CH2Ar, H-6a), 3.97 – 3.86 (m, 1H, H-2), 3.85 – 3.77 (m, 1H, H-5), 3.33 – 3.18 (m, 2H, SCH2), 3.18 – 3.07 (m, 2H, CH2), 2.32 – 2.16 (m, 1H, CHCH3), 1.97 (s, 3H, OAc), 1.96 (s, 3H, OAc), 1.89 (s, 3H, OAc), 1.78 (dt, J = 13.4, 6.8 Hz, 2H, CH2), 0.97 – 0.87 (m, 6H, 2 CH3); 13C NMR (75 MHz, DMSO-d6) δ 176.16, 170.13, 169.67, 169.35, 168.40, 163.05, 163.00, 132.70, 131.68, 131.42, 131.06, 129.89, 129.22, 128.86, 128.40, 122.87, 122.09, 83.02, 74.89, 73.73, 68.66, 62.10, 51.93, 38.03, 37.01, 34.38, 32.81, 27.88, 20.57, 20.52, 20.41, 19.55, 19.10; HRMS (ESI) calcd for C33H39BrN3O11S (M+H+) 764.1489, found 764.1471.
[bookmark: OLE_LINK73]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-trifluoroacetamido-3,4,6- tri-O-acetyl-β-D-glucopyranosyl)thio]acetamide (15o): yellow solid; (1.3 g, 82.3 %) yield; [α]D25 -47.4 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 9.67 (d, J = 9.0 Hz, 1H, NH), 8.54 – 8.39 (m, 2H, ArH), 8.24 (d, J = 7.9 Hz, 1H, ArH), 8.13 (d, J = 7.9 Hz, 1H, ArH), 8.00 (t, J = 5.6 Hz, 1H, NH), 7.92 (dd, J = 8.5, 7.4 Hz, 1H, ArH), 5.21 (t, J = 9.7 Hz, 1H, H-3), 5.03 – 4.83 (m, 2H, H-4, H-1), 4.17 (dd, J = 12.4, 4.8 Hz, 1H, H-6b), 4.08 – 3.95 (m, 4H, CH2Ar, H-6a, H-2), 3.90 – 3.78 (m, 1H, H-5), 3.40 – 3.20 (m, 2H, SCH2), 3.14 (dd, J = 13.0, 6.8 Hz, 2H, CH2), 1.97 (s, 3H, OAc), 1.97 (s, 3H, OAc), 1.91 (s, 3H, OAc), 1.85 – 1.69 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.11, 169.62, 169.35, 168.22, 163.00, 162.95, 156.71, 156.22, 132.65, 131.62, 131.38, 131.00, 129.84, 129.20, 128.81, 128.34, 122.81, 122.04, 117.70, 113.87, 81.85, 75.03, 73.02, 68.33, 62.01, 52.89, 38.00, 37.05, 32.70, 27.82, 20.54, 20.48, 20.18; HRMS (ESI) calcd for C31H32BrF3N3O11S (M+H+) 790.0893, found 790.0876.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(2,2,2-trichloroethoxy)carbonyl]amino]-3,4,6- tri-O-acetyl-β-D-glucopyranosyl]thio]acetamide (15p): yellow solid; (1.4 g, 80.5 %) yield; [α]D25 -57.1 (c=0.2, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.41 (d, J = 7.2 Hz, 1H, ArH), 8.33 (d, J = 8.3 Hz, 1H, ArH), 8.15 (d, J = 7.9 Hz, 1H, ArH), 8.10 – 7.91 (m, 3H, ArH, 2 NH), 7.84 (t, J = 7.9 Hz, 1H, ArH), 5.14 (t, J = 9.7 Hz, 1H, H-3), 5.01 – 4.64 (m, 4H, H-4, H-1, CH2CCl3), 4.17 (dd, J = 11.1, 3.2 Hz, 1H, H-6b), 4.06 – 3.94 (m, 3H, H-6a, CH2Ar), 3.86 – 3.76 (m, 1H, H-5), 3.68 (q, J = 10.1 Hz, 1H, H-2), 3.42 – 3.21 (m, 2H, SCH2), 3.20 – 3.06 (m, 2H, CH2), 1.97 (s, 3H, OAc), 1.96 (s, 3H, OAc), 1.90 (s, 3H, OAc), 1.85 – 1.69 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 170.10, 169.54, 169.35, 168.29, 162.82, 162.76, 154.34, 132.49, 131.51, 131.19, 130.85, 129.60, 129.17, 128.58, 128.05, 122.52, 121.74, 96.22, 82.90, 74.92, 73.63, 73.54, 68.69, 62.05, 54.64, 38.04, 37.06, 32.84, 27.85, 20.54, 20.48, 20.44; HRMS (ESI) calcd for C32H34BrCl3N3O12S (M+H+) 868.0112, found 868.0125.

A solution of 15a-15o (1.0 mmol) was suspended in anhydrous MeOH (15 mL), and saturated solution of CH3NH2 in MeOH (10 mL) was then added. The reaction was stirred for 48 h at room temperature, until TLC (EtOAc/MeOH/H2O, 8:1:1 v/v/v) indicated that the reaction was complete. The mixture was concentrated in vacuo and recrystallized from MeOH/ether to obtain 16a-16o.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-benzamido-β-D-glucopyranosyl)thio]acetamide (16a): yellow solid; (0.55 g, 81.2 %) yield; [α]D25 -22.5 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.37 (ddd, J = 18.0, 15.2, 8.3 Hz, 4H, ArH), 7.93 (t, J = 5.7 Hz, 1H, NH), 7.88 – 7.72 (m, 3H, ArH, NH), 7.47 – 7.35 (m, 3H, ArH), 7.27 (d, J = 8.2 Hz, 1H, ArH), 4.68 (d, J = 10.3 Hz, 1H, H-1), 4.51 (s, 3H, 3 OH), 4.02 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.85 (dd, J = 19.5, 9.8 Hz, 1H, H-2), 3.76 (d, J = 11.4 Hz, 1H, H-6b), 3.60 – 3.46 (m, 2H, H-5, H-6a), 3.40 – 3.21 (m, 2H, SCH2), 3.20 – 3.03 (m, 8H, 4 CH2), 1.86 – 1.73 (m, 6H, 3 CH2), 1.70 – 1.59 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.02, 166.45, 163.73, 163.18, 156.85, 134.97, 132.40, 131.05, 130.70, 129.28, 128.26, 128.14, 127.43, 125.88, 125.53, 122.58, 115.06, 114.99, 83.74, 81.40, 75.21, 70.80, 61.48, 55.13, 54.08, 37.63, 37.07, 33.09, 28.10, 25.83, 23.97; HRMS (ESI) calcd for C35H41N4O8S (M+H+) 677.2645, found 677.2629.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-(4-fluorobenzamido)-β-D-glucopyranosyl)thio]acetamide (16b): yellow solid; (0.57 g, 83.2 %) yield; [α]D25 -34.7 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.48 – 8.28 (m, 4H, ArH), 7.99 – 7.86 (m, 3H, ArH, 2 NH), 7.83 – 7.70 (m, 1H, ArH), 7.30 – 7.17 (m, 3H, ArH), 5.15 (s, 2H, 2 OH), 4.68 (d, J = 10.3 Hz, 1H, H-1), 4.02 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.92 – 3.71 (m, 2H, H-2 H-6b), 3.61 – 3.45 (m, 2H, H-6a, H-5), 3.40 – 3.24 (m, 2H, SCH2), 3.22 – 3.08 (m, 8H, 4 CH2), 1.90 – 1.72 (m, 6H, 3 CH2), 1.71 – 1.59 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.00, 165.39, 163.71, 163.17, 156.83, 132.37, 131.43, 131.39, 130.67, 130.09, 129.98, 129.26, 125.85, 125.52, 122.55, 115.20, 115.04, 114.96, 114.91, 83.69, 81.40, 75.21, 70.74, 61.47, 55.22, 54.07, 37.62, 37.07, 33.06, 28.11, 25.83, 23.97; HRMS (ESI) calcd for C35H40FN4O8S (M+H+) 695.2551, found 695.2572.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(phenylmethoxy)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (16c): yellow solid; (0.62 g, 87.7 %) yield; [α]D25 -30.9 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.45 – 8.36 (m, 1H, ArH), 8.35 – 8.24 (m, 2H, ArH), 7.90 (t, J = 5.6 Hz, 1H, NH), 7.73 (dd, J = 8.3, 7.4 Hz, 1H, ArH), 7.42 – 7.15 (m, 7H, ArH, NH), 5.07 (s, 1H, OH), 5.04 – 4.92 (m, 2H, PhCH2), 4.56 (s, 1H, OH), 4.48 (d, J = 9.9 Hz, 1H, H-1), 4.01 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.5 Hz, 1H, H-6b), 3.43 (d, J = 11.7 Hz, 1H, H-6a), 3.34 – 3.28 (m, 2H, H-2, H-5), 3.27 – 3.17 (m, 2H, SCH2), 3.17 – 3.03 (m, 8H, 4 CH2), 1.86 – 1.69 (m, 6H, 3 CH2), 1.68 – 1.53 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 168.96, 163.73, 163.19, 156.82, 156.19, 137.24, 132.39, 130.69, 129.26, 128.34, 127.71, 127.65, 125.85, 125.51, 122.55, 115.03, 114.96, 83.94, 81.25, 75.35, 70.78, 65.32, 61.42, 56.83, 54.07, 37.65, 37.08, 33.08, 28.10, 25.83, 23.97; HRMS (ESI) calcd for C36H43N4O9S (M+H+) 707.2751, found 707.2745.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-propionamido-glucopyranosyl)thio]acetamide (16d): yellow solid; (0.51 g, 81.1 %) yield; [α]D25 -28.4 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.39 (d, J = 7.2 Hz, 1H, ArH), 8.31 (dd, J = 8.1, 3.6 Hz, 2H, ArH), 7.89 (t, J = 5.6 Hz, 1H, NH), 7.79 – 7.62 (m, 2H, ArH, NH), 7.22 (d, J = 8.2 Hz, 1H, ArH), 4.70 (br s, 3H, 3 OH), 4.46 (d, J = 10.3 Hz, 1H, H-1), 4.00 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.68 (d, J = 11.4 Hz, 1H, H-6b), 3.61 – 3.48 (m, 1H, H-2), 3.43 (dd, J = 10.8, 4.5 Hz, 1H, H-6a), 3.34 – 3.16 (m, 3H, H-5, SCH2), 3.15 – 3.03 (m, 8H, 4 CH2), 2.03 (q, J = 7.5 Hz, 2H, CH2CH3), 1.82 – 1.69 (m, 6H, 3 CH2), 1.66 – 1.53 (m, 2H, CH2), 0.95 (t, J = 7.6 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 172.98, 169.06, 163.72, 163.17, 156.82, 132.37, 130.67, 129.25, 125.86, 125.51, 122.55, 115.04, 114.97, 83.84, 81.29, 75.42, 70.74, 61.45, 54.46, 54.07, 37.65, 37.06, 33.05, 28.89, 28.12, 25.82, 23.97, 9.84; HRMS (ESI) calcd for C31H41N4O8S (M+H+) 629.2645, found 629.2653.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-butyramido-β-D-glucopyranosyl)thio]acetamide (16e): yellow solid; (0.55 g, 85.5 %) yield; [α]D25 -26.1 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.47 – 8.34 (m, 1H, ArH), 8.34 – 8.23 (m, 2H, ArH), 7.88 (t, J = 5.7 Hz, 1H, NH), 7.80 – 7.63 (m, 2H, NH, ArH), 7.21 (d, J = 8.2 Hz, 1H, ArH), 4.55 (s, 3H, 3 OH), 4.46 (d, J = 10.3 Hz, 1H, H-1), 4.00 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.3 Hz, 1H, H-6b), 3.56 (q, J = 9.8 Hz, 1H, H-2), 3.43 (dd, J = 11.6, 5.4 Hz, 1H, H-6a), 3.33 – 3.15 (m, 3H, H-5, SCH2), 3.15 – 3.03 (m, 8H, 4 CH2), 1.99 (t, J = 7.2 Hz, 2H, CH2), 1.84 – 1.70 (m, 6H, 3 CH2), 1.67 – 1.55 (m, 2H, CH2), 1.53 – 1.37 (m, 2H, CH2CH3), 0.80 (t, J = 7.4 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 172.16, 169.09, 163.70, 163.15, 156.81, 132.36, 130.66, 129.24, 125.84, 125.50, 122.53, 115.02, 114.95, 83.83, 81.29, 75.43, 70.79, 61.45, 54.41, 54.06, 37.85, 37.64, 37.07, 32.99, 28.12, 25.82, 23.96, 18.73, 13.75; HRMS (ESI) calcd for C32H43N4O8S (M+H+) 643.2802, found 643.2817.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-isobutyramido-β-D-glucopyranosyl)thio]acetamide (16f): yellow solid; (0.53 g, 82.4 %) yield; [α]D25 -20.3 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.37 (d, J = 7.3 Hz, 1H, ArH), 8.28 (dd, J = 7.9, 2.9 Hz, 2H, ArH), 7.87 (t, J = 5.6 Hz, 1H, NH), 7.76 – 7.68 (m, 1H, ArH), 7.62 (d, J = 9.4 Hz, 1H, NH), 7.19 (d, J = 8.2 Hz, 1H, ArH), 4.48 (d, J = 10.3 Hz, 1H, H-1), 4.36 (s, 3H, 3 OH), 3.99 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.3 Hz, 1H, H-6b), 3.61 – 3.48 (m, 1H, H-2), 3.43 (dd, J = 11.5, 5.3 Hz, 1H, H-6a), 3.34 – 3.15 (m, 3H, H-5, SCH2), 3.14 – 3.04 (m, 8H, 4 CH2), 2.32 – 2.21 (m, 1H, CHCH3), 1.83 – 1.71 (m, 6H, 3 CH2), 1.67 – 1.54 (m, 2H, CH2), 0.95 (dd, J = 6.8, 3.6 Hz, 6H, 2 CH3); 13C NMR (75 MHz, DMSO-d6) δ 176.14, 169.13, 163.69, 163.14, 156.80, 132.35, 130.65, 129.22, 125.82, 125.48, 122.51, 115.00, 114.93, 83.88, 81.32, 75.37, 70.81, 61.47, 54.26, 54.05, 37.63, 37.07, 34.41, 32.97, 28.12, 25.82, 23.96, 19.74, 19.35; HRMS (ESI) calcd for C32H43N4O8S (M+H+) 643.2802, found 643.2786.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-trifluoroacetamido-β-D-glucopyranosyl)thio]acetamide (16g): yellow solid; (0.59 g, 88.3 %) yield; [α]D25 -17.5 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 9.28 (s, 1H, NH), 8.39 (d, J = 7.2 Hz, 1H, ArH), 8.31 (dd, J = 7.9, 4.4 Hz, 2H, ArH), 7.93 (t, J = 5.7 Hz, 1H, NH), 7.79 – 7.66 (m, 1H, ArH), 7.22 (d, J = 8.2 Hz, 1H, ArH), 5.30 (d, J = 5.7 Hz, 1H, OH), 5.16 (d, J = 5.1 Hz, 1H, OH), 4.69 – 4.52 (m, 2H, OH, H-1), 4.00 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.69 (dd, J = 11.3, 6.2 Hz, 1H, H-6b), 3.64 – 3.51 (m, 1H, H-5), 3.50 – 3.38 (m, 2H, H-6a, H-2), 3.34 – 3.18 (m, 2H, SCH2), 3.18 – 3.04 (m, 8H, 4 CH2), 1.85 – 1.69 (m, 6H, 3 CH2), 1.68 – 1.54 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 168.76, 163.72, 163.18, 156.82, 156.19, 132.37, 130.67, 129.26, 125.86, 125.51, 122.56, 117.99, 115.04, 114.97, 114.17, 82.41, 81.38, 74.45, 70.49, 61.26, 55.44, 54.07, 37.62, 37.08, 32.90, 28.07, 25.82, 23.96; HRMS (ESI) calcd for C30H36F3N4O8S (M+H+) 669.2206, found 669.2189.
[bookmark: OLE_LINK77][bookmark: OLE_LINK82]N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(methylamino)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (16h): yellow solid; (0.55 g, 87.3 %) yield; [α]D25 -18.8 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.38 (d, J = 7.2 Hz, 1H, ArH), 8.29 (dd, J = 8.2, 2.6 Hz, 2H, ArH), 7.92 (t, J = 5.6 Hz, 1H, NHCH2), 7.72 (t, J = 7.9 Hz, 1H, ArH), 7.20 (d, J = 8.2 Hz, 1H, ArH), 5.85 (d, J = 8.8 Hz, 1H, NH, NHCH), 5.75 (q, J = 4.4 Hz, 1H, NHCH3), 5.13 – 4.91 (m, 2H, 2 OH), 4.56 (t, J = 5.6 Hz, 1H, OH), 4.48 (d, J = 10.1 Hz, 1H, H-1), 3.99 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.68 (dd, J = 10.9, 5.7 Hz, 1H, H-6b), 3.49 – 3.36 (m, 2H, H-6a, H-2), 3.33 – 3.17 (m, 3H, H-5, SCH2), 3.17 – 3.01 (m, 8H, 4 CH2), 2.51 (d, J = 4.6 Hz, 3H, NCH3), 1.85 – 1.67 (m, 6H, 3 CH2), 1.66 – 1.52 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.13, 163.70, 163.15, 158.63, 156.79, 132.36, 130.67, 129.23, 125.84, 125.49, 122.55, 115.04, 114.95, 84.36, 81.14, 76.25, 70.98, 61.49, 55.57, 54.06, 37.67, 37.08, 32.99, 28.13, 26.51, 25.82, 23.96; HRMS (ESI) calcd for C30H40N5O8S (M+H+) 630.2598, found 630.2583.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-benzamido-β-D-glucopyranosyl)thio]acetamide (16j): yellow solid; (0.53 g, 79.1 %) yield; [α]D25 -45.4 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.49 – 8.36 (m, 2H, ArH), 8.32 (d, J = 9.2 Hz, 1H, ArH), 8.19 (d, J = 7.9 Hz, 1H, ArH), 8.08 (d, J = 7.9 Hz, 1H, ArH), 7.99 – 7.85 (m, 2H, 2 NH), 7.85 – 7.78 (m, 2H, ArH), 7.44 – 7.34 (m, 3H, ArH), 4.71 (br s, 3H, 3 OH), 4.67 (d, J = 10.3 Hz, 1H, H-1), 3.98 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.84 (dd, J = 19.5, 9.8 Hz, 1H, H-2), 3.74 (d, J = 11.4 Hz, 1H, H-6b), 3.61 – 3.44 (m, 2H, H-6a , H-5), 3.39 – 3.21 (m, 2H, SCH2), 3.21 – 3.17 (m, 2H, CH2), 3.16 – 3.05 (m, 2H, CH2), 1.79 – 1.71 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.11, 166.48, 162.94, 162.89, 134.94, 132.61, 131.60, 131.34, 131.07, 130.98, 129.78, 129.21, 128.76, 128.26, 128.15, 127.44, 122.71, 121.94, 83.80, 81.37, 75.19, 70.80, 61.49, 55.14, 38.03, 37.08, 33.16, 27.90; HRMS (ESI) calcd for C30H31BrN3O8S (M+H+) 672.1015, found 672.1028.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-(4-fluorobenzamido)-β-D-glucopyranosyl)thio]acetamide (16k): yellow solid; (0.60 g, 86.9 %) yield; [α]D25 -40.5 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.49 – 8.32 (m, 3H, ArH), 8.20 (d, J = 7.9 Hz, 1H, ArH), 8.09 (d, J = 7.9 Hz, 1H, ArH), 7.96 – 7.84 (m, 4H, 2 NH, ArH), 7.21 (t, J = 8.8 Hz, 2H, ArH), 4.66 (d, J = 10.2 Hz, 1H, H-1), 4.56 (br s, 3H, 3 OH), 3.98 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.88 – 3.68 (m, 2H, H-2, H-6b), 3.58 – 3.44 (m, 2H, H-5, H-6a), 3.37 – 3.20 (m, 2H, SCH2), 3.18 – 3.04 (m, 4H, 2 CH2), 1.77 – 1.65 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.10, 165.41, 162.95, 162.90, 132.62, 131.60, 131.35, 130.98, 130.10, 129.99, 129.80, 129.21, 128.77, 128.28, 122.72, 121.94, 115.19, 114.91, 83.76, 81.37, 75.17, 70.75, 61.47, 55.22, 38.02, 37.07, 33.13, 27.90; HRMS (ESI) calcd for C30H30BrFN3O8S (M+H+) 690.0921, found 690.0904.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-propionamido-β-D-glucopyranosyl)thio]acetamide (16l): yellow solid; (0.52 g, 83.3 %) yield; [α]D25 -37.6 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.50 – 8.36 (m, 2H, ArH), 8.20 (d, J = 7.9 Hz, 1H, ArH), 8.09 (d, J = 7.9 Hz, 1H, ArH), 7.97 – 7.85 (m, 2H, 2 NH), 7.66 (d, J = 9.3 Hz, 1H, ArH), 4.47 (d, J = 10.3 Hz, 1H, H-1), 4.23 (br s, 3H, 3 OH), 4.00 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.1 Hz, 1H, H-6b), 3.56 (dd, J = 19.5, 9.8 Hz, 1H, H-2), 3.44 (dd, J = 11.7, 5.4 Hz, 1H, H-6a), 3.36 – 3.18 (m, 3H, H-5, SCH2), 3.16 – 3.06 (m, 4H, 2 CH2), 2.05 (q, J = 7.5 Hz, 2H, CH2CH3), 1.82 – 1.74 (m, 2H, CH2), 0.96 (t, J = 7.6 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 173.02, 169.13, 162.96, 162.91, 132.62, 131.61, 131.37, 130.99, 129.80, 129.20, 128.79, 128.28, 122.75, 121.97, 83.88, 81.27, 75.42, 70.76, 61.47, 54.49, 38.06, 37.08, 33.11, 28.90, 27.93, 9.85; HRMS (ESI) calcd for C26H31BrN3O8S (M+H+) 624.1015, found 624.1003.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-butyramido-β-D-glucopyranosyl)thio]acetamide (16m): yellow solid; (0.55 g, 85.9 %) yield; [α]D25 -33.7 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.44 (dd, J = 16.1, 7.9 Hz, 2H, ArH), 8.23 (d, J = 7.9 Hz, 1H, ArH), 8.11 (d, J = 7.9 Hz, 1H, ArH), 7.97 – 7.86 (m, 2H, 2 NH), 7.70 (d, J = 9.3 Hz, 1H, ArH), 4.48 (d, J = 10.3 Hz, 1H, H-1), 4.36 (br s, 3H, 3 OH), 4.01 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.5 Hz, 1H, H-6b), 3.57 (dd, J = 19.5, 9.7 Hz, 1H, H-2), 3.44 (dd, J = 12.0, 5.3 Hz, 1H, H-6a), 3.35 – 3.17 (m, 3H, H-5, SCH2), 3.16 – 3.06 (m, 4H, 2 CH2), 2.01 (t, J = 7.2 Hz, 2H, CH2), 1.86 – 1.70 (m, 2H, CH2), 1.56 – 1.40 (m, 2H, CH2), 0.82 (t, J = 7.4 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 172.18, 169.15, 162.99, 162.93, 132.65, 131.63, 131.39, 131.02, 129.83, 129.21, 128.82, 128.32, 122.78, 122.01, 83.86, 81.27, 75.42, 70.81, 61.46, 54.44, 38.06, 37.86, 37.08, 33.05, 27.93, 18.73, 13.75; HRMS (ESI) calcd for C27H33BrN3O8S (M+H+) 638.1172, found 638.1159.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-isobutyramido-β-D-glucopyranosyl)thio]acetamide (16n): yellow solid; (0.53 g, 82.8 %) yield; [α]D25 -26.5 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.51 – 8.40 (m, 2H, ArH), 8.23 (d, J = 7.9 Hz, 1H, ArH), 8.12 (d, J = 7.9 Hz, 1H, ArH), 7.96 – 7.87 (m, 2H, 2 NH), 7.63 (d, J = 9.2 Hz, 1H, ArH), 4.49 (d, J = 10.3 Hz, 1H, H-1), 4.37 (br s, 3H, 3 OH), 4.01 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.2 Hz, 1H, H-6b), 3.55 (dd, J = 19.6, 9.8 Hz, 1H, H-2), 3.44 (dd, J = 11.5, 5.3 Hz, 1H, H-6a), 3.34 – 3.16 (m, 3H, H-5, SCH2), 3.15 – 3.05 (m, 4H, 2 CH2), 2.32 – 2.25 (m, 1H, CHCH3), 1.83 – 1.72 (m, 2H, CH2), 1.00 – 0.91 (m, 6H, 2 CH3); 13C NMR (75 MHz, DMSO-d6) δ 176.15, 169.18, 162.99, 162.94, 132.66, 131.64, 131.40, 131.02, 129.84, 129.21, 128.83, 128.34, 122.80, 122.02, 83.92, 81.31, 75.35, 70.82, 61.47, 54.28, 38.05, 37.08, 34.41, 33.02, 27.94, 19.74, 19.36; HRMS (ESI) calcd for C27H33BrN3O8S (M+H+) 638.1172, found 638.1155.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[(2-trifluoroacetamido-β-D-glucopyranosyl)thio]acetamide (16o): yellow solid; (0.59 g, 88.9 %) yield; [α]D25 -42.3 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.56 – 8.44 (m, 2H, ArH), 8.27 (d, J = 7.9 Hz, 1H, ArH), 8.15 (d, J = 7.9 Hz, 1H, ArH), 7.99 – 7.90 (m, 2H, ArH, NH), 4.63 (d, J = 10.2 Hz, 1H, H-1), 4.02 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 11.6 Hz, 1H, H-6b), 3.63 – 3.52 (m, 1H, H-2), 3.50 – 3.39 (m, 2H, H-5, H-6a), 3.27 (dd, J = 43.0, 14.1 Hz, 2H, SCH2), 3.16 – 3.05 (m, 4H, 2 CH2), 1.85 – 1.71 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 168.82, 163.04, 162.99, 156.67, 156.20, 132.69, 131.67, 131.43, 131.05, 129.89, 129.21, 128.87, 128.41, 122.87, 122.10, 118.00, 114.17, 82.48, 81.38, 74.44, 70.51, 61.28, 55.45, 38.03, 37.09, 32.95, 27.88; HRMS (ESI) calcd for C25H26BrF3N3O8S (M+H+) 664.0576, found 664.0558.

[bookmark: _Toc31375]1.3. New method for the synthesis of thioglycosyl−naphthalimides 16h.
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Scheme S3. Synthesis of thioglycosyl−naphthalimides 16h. (i) CH3NH2, MeOH.

A solution of 15i (1.0 mmol) was suspended in anhydrous MeOH (20 mL), and saturated solution of CH3NH2 in MeOH (10 mL) was then added. The reaction was stirred for 48 h at room temperature, until TLC (EtOAc/MeOH/H2O, 8:1:1 v/v/v) indicated that the reaction was complete. The mixture was concentrated in vacuo and recrystallized from MeOH/ether to obtain 16h.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(methylamino)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (16h): yellow solid; (0.49 g, 77.8 %) yield; [α]D25 -18.8 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.38 (d, J = 7.2 Hz, 1H, ArH), 8.29 (dd, J = 8.2, 2.6 Hz, 2H, ArH), 7.92 (t, J = 5.6 Hz, 1H, NHCH2), 7.72 (t, J = 7.9 Hz, 1H, ArH), 7.20 (d, J = 8.2 Hz, 1H, ArH), 5.85 (d, J = 8.8 Hz, 1H, NH, NHCH), 5.75 (q, J = 4.4 Hz, 1H, NHCH3), 5.13 – 4.91 (m, 2H, 2 OH), 4.56 (t, J = 5.6 Hz, 1H, OH), 4.48 (d, J = 10.1 Hz, 1H, H-1), 3.99 (t, J = 7.0 Hz, 2H, H-3, H-4), 3.68 (dd, J = 10.9, 5.7 Hz, 1H, H-6b), 3.49 – 3.36 (m, 2H, H-6a, H-2), 3.33 – 3.17 (m, 3H, H-5, SCH2), 3.17 – 3.01 (m, 8H, 4 CH2), 2.51 (d, J = 4.6 Hz, 3H, NCH3), 1.85 – 1.67 (m, 6H, 3 CH2), 1.66 – 1.52 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.13, 163.70, 163.15, 158.63, 156.79, 132.36, 130.67, 129.23, 125.84, 125.49, 122.55, 115.04, 114.95, 84.36, 81.14, 76.25, 70.98, 61.49, 55.57, 54.06, 37.67, 37.08, 32.99, 28.13, 26.51, 25.82, 23.96; HRMS (ESI) calcd for C30H40N5O8S (M+H+) 630.2598, found 630.2583.
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1.4. Synthesis of ureido glycosides 17a-17d.



[bookmark: OLE_LINK81]17a: R1=piperidyl, R3=C2H5; 17b: R1=piperidyl, R3=n-Pr; 17c: R1=Br, R3=CH3; 17d: R1=Br, R3=C2H5
[bookmark: OLE_LINK80]Scheme S4. Synthesis of ureido glycosides 17a-17d. (i) R3NH2, MeOH.

A solution of 15i (1.0 mmol) was suspended in anhydrous MeOH (20 mL), and substituted amine (2 mL) was then added. The reaction was stirred for 48 h at room temperature, until TLC (EtOAc/MeOH/H2O, 8:1:1 v/v/v) indicated that the reaction was complete. The mixture was concentrated in vacuo and recrystallized from MeOH/ether to obtain 17a-17d. 
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(ethylamino)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (17a): yellow solid; (0.48 g, 74.5 %) yield; [α]D25 -25.3 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.45 (d, J = 7.2 Hz, 1H, ArH), 8.41 – 8.33 (m, 2H, ArH), 7.91 (t, J = 5.6 Hz, 1H, NH), 7.84 – 7.74 (m, 1H, ArH), 7.28 (d, J = 8.2 Hz, 1H, ArH), 5.93 – 5.73 (m, 2H, 2NH), 4.47 (d, J = 10.1 Hz, 1H, H-1), 4.33 (s, 3H, 3 OH), 4.03 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 10.6 Hz, 1H, H-6b), 3.49 – 3.37 (m, 2H, H-6a, H-2), 3.37 – 3.21 (m, 3H, H-5, SCH2), 3.20 – 3.03 (m, 8H, 4 CH2), 3.01 – 2.94 (m, 2H, CH2), 1.86 – 1.71 (m, 6H, 3 CH2), 1.69 – 1.56 (m, 2H, CH2), 0.95 (t, J = 7.2 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 169.15, 163.73, 163.18, 158.06, 156.83, 132.39, 130.70, 129.28, 125.87, 125.54, 122.59, 115.08, 114.99, 84.46, 81.17, 76.27, 71.01, 61.50, 55.49, 54.08, 37.67, 37.08, 34.27, 33.01, 28.14, 25.83, 23.97, 15.70; HRMS (ESI) calcd for C31H42N5O8S (M+H+) 644.2754, found 644.2767.
N-[3-[6-(piperidin-1-yl)-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(propylamino)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (17b): yellow solid; (0.49 g, 74.5 %) yield; [α]D25 -23.9 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.49 – 8.32 (m, 3H, ArH), 7.91 (t, J = 5.6 Hz, 1H, NH), 7.77 (dd, J = 8.3, 7.4 Hz, 1H, ArH), 7.27 (d, J = 8.2 Hz, 1H, ArH), 5.85 (t, J = 5.6 Hz, 1H, NH), 5.78 (d, J = 8.8 Hz, 1H, NH), 4.99 (s, 2H, 2 OH), 4.48 (d, J = 10.1 Hz, 1H, H-1), 4.03 (t, J = 7.1 Hz, 2H, H-3, H-4), 3.69 (d, J = 10.7 Hz, 1H, H-6b), 3.53 – 3.25 (m, 5H, H-6a, H-2, H-5, SCH2), 3.19 – 3.02 (m, 8H, 4 CH2), 2.96 – 2.82 (m, 2H, CH2), 1.85 – 1.72 (m, 6H, 3 CH2), 1.70 – 1.56 (m, 2H, CH2), 1.38 – 1.28 (m, 2H, CH2), 0.78 (t, J = 7.4 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 169.16, 163.69, 163.14, 158.15, 156.79, 132.35, 130.66, 130.62, 129.23, 125.82, 125.49, 122.53, 115.02, 114.93, 84.44, 81.15, 76.31, 71.02, 61.51, 55.50, 54.06, 41.33, 37.66, 37.10, 32.97, 28.13, 25.82, 23.96, 23.29, 11.43; HRMS (ESI) calcd for C32H44N5O8S (M+H+) 658.2911, found 658.2902.
N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(methylamino)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (17c): yellow solid; (0.45 g, 72.0 %) yield; [α]D25 -32.5 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.43 (dd, J = 16.7, 7.9 Hz, 2H, ArH), 8.21 (d, J = 7.9 Hz, 1H, ArH), 8.09 (d, J = 7.9 Hz, 1H, ArH), 7.96 (t, J = 5.7 Hz, 1H, NH), 7.93 – 7.85 (m, 1H, ArH), 5.96 (d, J = 8.7 Hz, 1H, NH), 5.82 (d, J = 4.5 Hz, 1H, NH), 4.57 (br s, 3H, 3 OH), 4.48 (d, J = 10.1 Hz, 1H, H-1), 4.04 – 3.96 (m, 2H, H-3, H-4), 3.69 (d, J = 10.9 Hz, 1H, H-6b), 3.48 – 3.34 (m, 2H, H-2, H-6a), 3.34 – 3.18 (m, 3H, H-5, SCH2), 3.16 – 3.05 (m, 4H, 2 CH2), 2.56 – 2.52 (m, 3H, NCH3), 1.81 – 1.75 (m, 2H, CH2); 13C NMR (75 MHz, DMSO-d6) δ 169.22, 162.98, 162.93, 158.68, 132.62, 131.62, 131.37, 131.00, 129.81, 129.19, 128.79, 128.30, 122.77, 121.99, 84.44, 81.12, 76.23, 70.98, 61.50, 55.58, 38.08, 37.09, 33.06, 27.93, 26.51; HRMS (ESI) calcd for C25H30BrN4O8S (M+H+) 625.0968, found 625.0949.
[bookmark: _GoBack]N-[3-[6-bromo-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl]propyl]-2-[[2-[[(ethylamino)carbonyl]amino]-β-D-glucopyranosyl]thio]acetamide (17d): yellow solid; (0.45 g, 70.4 %) yield; [α]D25 -16.2 (c=0.1, DMSO); 1H NMR (300 MHz, DMSO-d6) δ 8.45 (d, J = 7.2 Hz, 1H, ArH), 8.39 (d, J = 8.4 Hz, 1H, ArH), 8.20 (d, J = 7.9 Hz, 1H, ArH), 8.09 (d, J = 7.9 Hz, 1H, ArH), 8.01 – 7.83 (m, 2H, ArH, NH), 5.90 – 5.81 (m, 2H, 2 NH), 4.48 (d, J = 10.1 Hz, 1H, H-1), 4.42 (s, 3H, 3 OH), 4.06 – 3.95 (m, 2H, H-3, H-4), 3.69 (d, J = 10.8 Hz, 1H, H-6b), 3.50 – 3.34 (m, 3H, H-2, H-6a, H-5), 3.30 – 3.20 (m, 2H, SCH2), 3.19 – 3.09 (m, 4H, 2 CH2), 3.03 – 2.93 (m, 2H, CH2), 1.87 – 1.73 (m, 2H, CH2), 0.95 (t, J = 7.2 Hz, 3H, CH3); 13C NMR (75 MHz, DMSO-d6) δ 169.23, 162.96, 162.91, 158.05, 132.62, 131.62, 131.36, 131.00, 129.80, 129.19, 128.79, 128.28, 122.75, 121.97, 84.49, 81.13, 76.26, 71.02, 61.51, 55.49, 38.07, 37.10, 34.29, 33.05, 27.93, 15.69; HRMS (ESI) calcd for C26H32BrN4O8S (M+H+) 639.1124, found 639.1112.
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[bookmark: _Toc22179]2. The supplementary MD simulations studies.
[bookmark: OLE_LINK177][bookmark: OLE_LINK203][bookmark: OLE_LINK197][bookmark: OLE_LINK291]    In order to further investigate the binding modes of 10a, 10d and 16j with hOGA, we extended the MD simulations of the three systems by 20 ns. As shown in Figure S1a, 45 ns of MD simulations were implemented, the dynamic convergences of these three systems were all achieved after 22 ns of simulations. Then, the conformations of 10a, 10d and 16j in complex with hOGA at 45 ns of MD simulations were extracted and superposed with the conformations at 25 ns, respectively (Figures S1b-1d). These results show that the conformations of 10a, 10d and 16j exhibit small change in the MD simulations of 25 ns and 45 ns.
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Figure S1. (a) RMSD changes of hOGA in complex with 10a, 10d, and 16j during 45 ns. (b) Superimposition of conformations of 10a in hOGA active pocket at 25 ns (cyan colored carbon atoms) and 45 ns (orange colored carbon atoms) MD simulations. (c) Superimposition of conformations of 10d in hOGA active pocket at 25 ns (green colored carbon atoms) and 45 ns (white colored carbon atoms) MD simulations. (d) Superimposition of conformations of 16j in hOGA active pocket at 25 ns (yellow colored carbon atoms) and 45 ns (pink colored carbon atoms) MD simulations.
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[bookmark: OLE_LINK209]1H NMR spectrum of 9a (300 MHz, DMSO-d6)
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13C NMR spectrum of 9a (300 MHz, DMSO-d6)
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1H NMR spectrum of 9b (300 MHz, DMSO-d6)
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13C NMR spectrum of 9b (300 MHz, DMSO-d6)
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1H NMR spectrum of 9c (300 MHz, DMSO-d6)
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13C NMR spectrum of 9c (300 MHz, DMSO-d6)
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1H NMR spectrum of 9d (300 MHz, DMSO-d6)
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13C NMR spectrum of 9d (300 MHz, DMSO-d6)
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1H NMR spectrum of 10a (300 MHz, DMSO-d6)
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13C NMR spectrum of 10a (300 MHz, DMSO-d6)
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1H NMR spectrum of 10b (300 MHz, DMSO-d6)
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13C NMR spectrum of 10b (300 MHz, DMSO-d6)
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1H NMR spectrum of 10c (300 MHz, DMSO-d6)
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13C NMR spectrum of 10c (300 MHz, DMSO-d6)
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1H NMR spectrum of 10d (300 MHz, DMSO-d6)
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13C NMR spectrum of 10d (300 MHz, DMSO-d6)
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1H NMR spectrum of 15a (300 MHz, DMSO-d6)
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13C NMR spectrum of 15a (300 MHz, DMSO-d6)
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1H NMR spectrum of 15b (300 MHz, DMSO-d6)
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13C NMR spectrum of 15b (300 MHz, DMSO-d6)
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1H NMR spectrum of 15c (300 MHz, DMSO-d6)
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13C NMR spectrum of 15c (300 MHz, DMSO-d6)
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1H NMR spectrum of 15d (300 MHz, DMSO-d6)
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13C NMR spectrum of 15d (300 MHz, DMSO-d6)
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1H NMR spectrum of 15e (300 MHz, DMSO-d6)
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13C NMR spectrum of 15e (300 MHz, DMSO-d6)
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1H NMR spectrum of 15f (300 MHz, DMSO-d6)
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13C NMR spectrum of 15f (300 MHz, DMSO-d6)
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1H NMR spectrum of 15g (300 MHz, DMSO-d6)
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13C NMR spectrum of 15g (300 MHz, DMSO-d6)
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1H NMR spectrum of 15h (300 MHz, DMSO-d6)
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13C NMR spectrum of 15h (300 MHz, DMSO-d6)
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1H NMR spectrum of 15i (300 MHz, DMSO-d6)
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13C NMR spectrum of 15i (300 MHz, DMSO-d6)
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1H NMR spectrum of 15j (300 MHz, DMSO-d6)
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13C NMR spectrum of 15j (300 MHz, DMSO-d6)
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1H NMR spectrum of 15k (300 MHz, DMSO-d6)
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13C NMR spectrum of 15k (300 MHz, DMSO-d6)
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1H NMR spectrum of 15l (300 MHz, DMSO-d6)
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13C NMR spectrum of 15l (300 MHz, DMSO-d6)
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1H NMR spectrum of 15m (300 MHz, DMSO-d6)
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13C NMR spectrum of 15m (300 MHz, DMSO-d6)
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1H NMR spectrum of 15n (300 MHz, DMSO-d6)
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13C NMR spectrum of 15n (300 MHz, DMSO-d6)
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1H NMR spectrum of 15o (300 MHz, DMSO-d6)
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13C NMR spectrum of 15o (300 MHz, DMSO-d6)
[image: ][image: 4-Br-2-CF3-2XA3-QYXH]
1H NMR spectrum of 15p (300 MHz, DMSO-d6)
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13C NMR spectrum of 15p (300 MHz, DMSO-d6)
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1H NMR spectrum of 16a (300 MHz, DMSO-d6)
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13C NMR spectrum of 16a (300 MHz, DMSO-d6)
[image: 2-ph-2xa3-pd-tbh][image: ]
1H NMR spectrum of 16b (300 MHz, DMSO-d6)
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13C NMR spectrum of 16b (300 MHz, DMSO-d6)
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1H NMR spectrum of 16c (300 MHz, DMSO-d6)
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13C NMR spectrum of 16c (300 MHz, DMSO-d6)
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1H NMR spectrum of 16d (300 MHz, DMSO-d6)
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13C NMR spectrum of 16d (300 MHz, DMSO-d6)
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1H NMR spectrum of 16e (300 MHz, DMSO-d6)
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13C NMR spectrum of 16e (300 MHz, DMSO-d6)
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1H NMR spectrum of 16f (300 MHz, DMSO-d6)
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13C NMR spectrum of 16f (300 MHz, DMSO-d6)
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1H NMR spectrum of 16g (300 MHz, DMSO-d6)
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13C NMR spectrum of 16g (300 MHz, DMSO-d6)
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1H NMR spectrum of 16h (300 MHz, DMSO-d6)
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13C NMR spectrum of 16h (300 MHz, DMSO-d6)
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1H NMR spectrum of 16j (300 MHz, DMSO-d6)
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13C NMR spectrum of 16j (300 MHz, DMSO-d6)
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1H NMR spectrum of 16k (300 MHz, DMSO-d6)
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13C NMR spectrum of 16k (300 MHz, DMSO-d6)
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1H NMR spectrum of 16l (300 MHz, DMSO-d6)
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13C NMR spectrum of 16l (300 MHz, DMSO-d6)
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1H NMR spectrum of 16m (300 MHz, DMSO-d6)
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13C NMR spectrum of 16m (300 MHz, DMSO-d6)

[image: 4-Br-2-丁酰基-2xa3-tbh]
1H NMR spectrum of 16n (300 MHz, DMSO-d6)
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1H NMR spectrum of 16o (300 MHz, DMSO-d6)
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13C NMR spectrum of 16o (300 MHz, DMSO-d6)
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1H NMR spectrum of 17a (300 MHz, DMSO-d6)
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13C NMR spectrum of 17a (300 MHz, DMSO-d6)
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1H NMR spectrum of 17b (300 MHz, DMSO-d6)
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13C NMR spectrum of 17b (300 MHz, DMSO-d6)
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1H NMR spectrum of 17c (300 MHz, DMSO-d6)
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13C NMR spectrum of 17c (300 MHz, DMSO-d6)
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1H NMR spectrum of 17d (300 MHz, DMSO-d6)
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13C NMR spectrum of 17d (300 MHz, DMSO-d6)
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