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IV. Synthetic procedures and physical data for quinolines 7e-7i

Methyl 2-bromomethyl-quinoline-6-carboxylate 7d

The reaction was performed with 6d"? (552 mg, 2.75 mmol) and NBS (489 mg, 2.75) following the general method
3.4 in the article experimental section. Methyl 2-bromomethyl-quinoline-6-carboxylate 7d was obtained in 47%
yield (360 mg, 1.29 mmol) as a white solid (flash column chromatography heptane/EtOAc 15:1-12:1). 'H NMR
(CDCls, 400 MHz): 8.56 (d, 1H, J 2.0 Hz, ArH), 8.30 (dd, 1H, J 2.0 Hz, J 8.8 Hz, ArH), 8.26 (d, 1H, J 8.8 Hz, ArH), 8.09
(d, 1H, J 8.8 Hz, ArH), 7.63 (d, 1H, J 8.4 Hz, ArH), 4.70 (s, 2H, CH,Ar), 3.99 (s, 3H, CO,CHs). *C NMR (CDCl;, 100
MHz): 166.6 (CO,CHs), 159.4, 149.5, 138.6, 130.7, 129.7, 129.6, 128.6, 126.6, 122.1, 52.6 (CH,Ar), 34.1 (CO,CHs).
HRMS calcd. for C;5H1oBrNO,+H' (M+H)": 279.9973, found: 279.9974.

Methyl 2-bromomethyl-quinoline-7-carboxylate 7e

The reaction was performed with 6e (579 mg, 2.89 mmol) and NBS (514 mg, 2.89) following the general method
3.4 in the article experimental section. Methyl 2-bromomethyl-quinoline-7-carboxylate 7e was obtained in 49%
yield (393 mg, 1.41 mmol) as a white solid (flash column chromatography heptane/EtOAc 15:1-11:1). 'H NMR
(CDCls, 400 MHz): 9.32 (dd, 1H, J 0.4 Hz, J 8.8 Hz, ArH), 8.26-8.20 (m, 2H, ArH), 7.71 (dd, 1H, J 7.2 Hz, J 8.4 Hz,
ArH), 7.64 (d, 1H, J 8.8 Hz, ArH), 4.68 (s, 2H, CH,Ar), 3.98 (s, 3H, CO,CHS3). 3¢ NMR (CDCl3, 100 MHz): 166.9
(CO,CHs), 157.2, 147.7, 135.7, 134.8, 131.2, 128.6, 126.7, 126.2, 122.7, 52.4 (CH,Ar), 34.0 (CO,CHs). HRMS calcd.
for C1oH10BrNO,+H™ (M+H)": 279.9973, found: 279.9975.

2-Bromomethyl-6,7-difluoro-quinoline 7f

The reaction was performed with 6f (402 mg, 2.24 mmol) and NBS (400 mg, 2.24) following the general method
3.4 in the article experimental section. 2-Bromomethyl-6,7-difluoro-quinoline 7f was obtained in 42% vyield (242
mg, 0.94 mmol) as a white solid (flash column chromatography heptane/EtOAc 20:1-15:1). 'H NMR (CDCl3, 400
MHz): 8.10 (d, 1H, J 8.8 Hz, ArH), 7.81 (dd, 1H, J 7.6 Hz, J 11.2 Hz, ArH), 8.57 (d, 1H, J 8.4 Hz, ArH), 7.54 (dd, 1H, J
8.4 Hz, J 10.0 Hz ArH), 4.67 (s, 2H, CH,Ar). >C NMR (CDCls, 100 MHz): 157.5 (d, J 2.9 Hz), 154.0 (d, J 15.8 Hz), 151.7
(dd, J 15.9 Hz, J 41.3 Hz), 149.4 (d, J 16.0 Hz), 144.8 (d, J 9.7 Hz), 136.6 (d, J 5.1 Hz), 124.3 (d, J 9.0 Hz), 121.5 (d, J
2.4 Hz), 120.9, 115.8 (d, J 16.7 Hz), 112.9 (dd, J 1.4 Hz, J 17.5 Hz), 34.0. *°F NMR (CDCls, 376 MHz): -130.7 (d, J 20.5
Hz), -130.4 (d, J 21.0 Hz). HRMS calcd. for C1oHgBrF,N+H" (M+H)": 257.9730, found: 257.9733.
2-Bromomethyl-4-chloro-6-trifluoromethyl-quinoline 7g

The reaction was performed with 6g (455 mg, 1.86 mmol) and NBS (331 mg, 1.86 mmol) following the general
method 3.4 in the article experimental section. 2-Bromomethyl-4-chloro-6-trifluoromethyl-quinoline 6g was
obtained in 40% yield (240 mg, 0.74 mmol) as a white solid (flash column chromatography, heptane/EtOAc 25:1-
20:1). "H NMR (CDCls, 400 MHz): 8.53 (s, 1H, ArH), 8.20 (d, 1H, J 8.8 Hz, ArH), 7.95 (dd, 1H, J 2.0 Hz, J 8.8 Hz, ArH),
7.77 (s, 1H, ArH), 4.67 (s, 2H, CH,Ar). >C NMR (CDCls, 100 MHz): 159.4, 149.4, 144.5, 131.14, 131.10, 130.0 (q, J
32.7 Hz), 126.7 (q, J 2.9 Hz), 125.2, 125.0, 122.55, 122.48, 122.3 (q, J 4.5 Hz), 121.8, 33.2 (CH,Ar). F NMR (CDCls,
376 MHz): -62.5. HRMS calcd. for C;;HgBrCIFsN+H" (M+H)*: 323.9402, found: 323.9403.
2-Bromomethyl-4-chloro-7-trifluoromethyl-quinoline 7h

The reaction was performed with 6h (460 mg, 1.88 mmol) and NBS (334 mg, 1.88 mmol) following the general
method 3.4 in the article experimental section. 2-Bromomethyl-4-chloro-7-trifluoromethyl-quinoline 7h was
obtained in 37% yield (224 mg, 0.695 mmol) as a white solid (flash column chromatography, heptane/EtOAc 35:1-
30:1). "H NMR (CDCls, 400 MHz): 8.40 (m, 1H, ArH), 8.35 (m, 1H, ArH), 7.83 (dd, 1H, J 1.6 Hz, J 8.8 Hz, ArH), 7.78 (s,
1H, ArH), 4.67 (s, 2H, CH,C10H5). **C NMR (CDCl3, 100 MHz): 158.6, 147.6, 143.8, 132.9 (q, J 33.0 Hz), 127.7 (q, J 4.1
Hz), 127.4, 125.6, 125.1, 123.8 (q, J 3.0 Hz), 123.2, 33.2 (CH,Ar). °F NMR (CDCls, 376 MHz): -62.9. HRMS calcd. for
C11HeBrCIFsN+H™ (M+H)": 323.9402, found: 323.9401.

2-Bromomethyl-4-chloro-8-fluoro-quinoline 7i

The reaction was performed with 6i (421 mg, 2.16 mmol) and NBS (384 mg, 2.16 mmol) following the general
method 3.4 in the article experimental section. 2-Bromomethyl-4-chloro-8-fluoro-quinoline 7i was obtained in
43% vyield (253 mg, 0.93 mmol) as a white solid (flash column chromatography, heptane/EtOAc 20:1-16:1). 'y
NMR (CDCls, 400 MHz): 7.97 (m, 1H, ArH), 7.74 (s, 1H, ArH), 7.56 (m, 1H, ArH), 7.46 (m, 1H, ArH), 4.70 (s, 2H,
CH,Ar). 3¢ NMR (CDCl3, 100 MHz): 159.3, 157.3, 156.7, 143.6 (d, J 4.4 Hz), 138.5 (d, J 12.0 Hz), 127.8 (d, J 8.4 Hz),
127.3 (d, J 1.5 Hz), 122.5, 119.9 (d, J 4.9 Hz), 115.2 (d, J 19.2 Hz), 33.4 (CH,Ar). *>F NMR (CDCls, 376 MHz): -123.1.
HRMS calcd. for C;oHgBrCIFN+H" (M+H)": 273.9434, found: 273.9435.

V. Synthetic procedures and physical data for compound 1a-1c¢ and 1f-1i

Methyl 3-O-(quinolin-2-ylmethoxy)-f3-D-galactopyranoside 1a

The reaction was performed with 8 (45 mg, 0.23 mmol) and 7a (77 mg, 0.35 mmol) following the general method
3.5 in the article experimental section. The quinoline 1a was obtained in 81% vyield (63 mg, 0.19 mmol) as a
colurless oil. [a]p> +53.6 (c 1.5, CH30H). '"H NMR (CDs0D, 400 MHz): 8.33 (d, 1H, J 8.4 Hz, ArH), 8.00 (d, 1H, J 8.4
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Hz, ArH), 7.93 (d, 1H, J 7.2 Hz, ArH), 7.76 (m, 1H, ArH), 7.68 (d, 1H, J 8.8 Hz, ArH), 7.59 (m, 1H, ArH), 5.05 (d, 1H, J
14.4 Hz, CH,CoHgN), 4.99 (d, 1H, J 14.4 Hz, CH,CoHgN), 4.21 (d, 1H, J1, 7.6 Hz, H-1), 4.15 (d, 1H, J3, 2.4 Hz, H-4),
3.84-3.75 (m, 3H, H-2, H-6a, H-6b), 3.55 (s, 3H, OCH;), 3.55-3.50 (m, 2H, H-3, H-5). *C NMR (CD;0D, 100 MHz):
160.6, 147.8, 138.9, 131.3, 129.1, 128.5, 127.9, 121.0 (ArC), 105.9 (C-1), 84.3, 76.4, 72.5, 71.6, 66.9, 62.5, 57.2
(OCHs). HRMS calcd. for C17H,1NOg+H" (M+H)": 336.1447, found: 336.1455.

Methyl 3-O-((6-fluoro-quinolin-2-yl)-methoxy)-f -D-galactopyranoside 1b

The reaction was performed with 8 (52 mg, 0.27 mmol) and 7b (96 mg, 0.40 mmol) following the general method
3.5 in the article experimental sectionThe quinoline 1b was obtained in 75% yield (71 mg, 0.20 mmol) as a white
amorphous solid. [a]p”™® +61.7 (c 0.7, CH;0H). *H NMR (CD;0D, 400 MHz): 8.26 (d, 1H, J 8.4 Hz, ArH), 7.99 (dd, 1H,
J5.2 Hz, J 8.8 Hz, ArH), 7.68 (d, 1H, J 8.8 Hz, ArH), 7.58-7.52 (m, 2H, ArH), 5.02 (d, 1H, J 14.4 Hz, CH,CoH¢FN), 4.95
(d, 1H, J 14.4 Hz, CH,CgHgFN), 4.21 (d, 1H, J 8.0 Hz, H-1), 4.15 (d, 1H, J 2.4 Hz, H-4), 3.82-3.76 (m, 3H, H-2, H-6a, H-
6b), 3.55 (s, 3H, OCHs), 3.54-3.49 (m, 2H, H-3, H-5). Bc NMR (CDsOD, 100 MHz): 163.0, 160.5, 160.1 (d, J 9.1 Hz),
145.0, 138.1 (d, J 19.4 Hz), 131.3 (d, J 34.1 Hz), 129.6 (d, J 38.00 Hz), 121.9, 121.0 (d, J 97.5 Hz), 112.0 (d, J 82.6 Hz)
(ArC), 105.9 (C-1), 84.2, 76.4, 72.5, 71.6, 66.9, 62.5, 57.2 (OCH3). e NMR (CD30OD, 376 MHz): -115.5. HRMS calcd.
for C17H,oNOgF+H" (M+H)": 354.1353, found: 354.1352.

Methyl 3-O-((4-chloro-quinolin-2-yl)-methoxy)-f -D-galactopyranoside 1c

The reaction was performed with 8 (48 mg, 0.25 mmol) and 7c¢ (95 mg, 0.37 mmol) following the general method
3.5 in the article experimental section The quinoline 1c was obtained in 73% yield (67 mg, 0.18 mmol) as a white
amorphous solid. [a]p®> +66.1 (¢ 1.1, CHCl3). "H NMR (CDCls, 400 MHz): 7.87 (t, 2H, J 8.8 Hz, ArH), 7.58 (d, 1H J 2.4
Hz, ArH), 7.49 (dd, 1H, J 2.4 Hz, J 8.8 Hz, ArH), 7.25 (d, 1H, J 8.4 Hz, ArH), 4.95 (d, 1H, J 15.6 Hz, CH,CoHCIN), 4.89
(d, 1H, J 15.6 Hz, CH,CgHCIN), 4.20 (d, 1H, J 8.0 Hz, H-1), 4.17 (d, 1H, J 2.8 Hz, H-4), 3.94-3.84 (m, 3H, H-2, H-6a, H-
6b), 3.51-3.45 (m, 5H, H-3, H-5, OCH;). >C NMR (CDCls, 100 MHz): 158.6, 145.1, 136.4, 132.5, 131.0, 129.9, 128.0,
126.2, 120.1 (ArC), 104.5 (C-1), 83.7, 74.2, 71.1, 70.3, 66.2, 61.9, 57.0 (OCHs). HRMS calcd. for Cy7H»oCINOg+H"
(M+H)*: 370.1057, found: 370.1056.

Methyl 3-O-((6-methoxycarbonyl)quinolin-2-yl)-methoxy)-f -D-galactopyranoside 1d

The reaction was performed with 8 (103 mg, 0.53 mmol) and 7d (222 mg, 0.80 mmol) following the general
method 3.5 in the article experimental section. The quinoline 1d was obtained in 79% yield (165 mg, 0.42 mmol)
as a white solid. [a]p>> +49.9 (c 0.8, CH;OH). *H NMR (CDs0OD, 400 MHz): 8.65 (d, 1H, J 1.6 Hz, ArH), 8.46 (d, 1H, J
8.4 Hz, ArH), 8.29 (dd, 1H, J 2.0 Hz, J 9.2 Hz, ArH), 7.79 (d, 1H, J 8.4 Hz, ArH), 5.08 (d, 1H, J 14.8 Hz, CH,C,,HgNO,),
5.02 (d, 1H, J 14.8 Hz, CH,Cy1HgNO,), 4.21 (d, 1H, J15 7.6 Hz, H-1), 4.15 (dd, 1H, J45 0.8 Hz, J3 4 3.2 Hz, H-4), 3.99 (s,
3H, CO,CHs), 3.83-3.75 (m, 3H, H-2, H-6a, H-6b), 3.56-3.50 (m, 5H, H-3, H-5, OCH;). °C NMR (CD;0D, 100 MHz):
167.8 (COCHs), 163.5, 149.9, 139.9, 132.1, 130.4, 129.4, 129.2, 128.3, 121.9 (ArC), 106.0 (C-1), 84.3, 76.4, 72.7,
71.6, 66.9, 62.5, 57.2 (OCHs), 53.0 (CO,CH5;). HRMS calcd. for CigH,3sNOg+H" (M+H)*: 394.1502, found: 394.1504.
Methyl 3-O-((7-methoxycarbonyl)quinolin-2-yl)-methoxy)-f -D-galactopyranoside 1e

The reaction was performed with 8 (106 mg, 0.545 mmol) and 7e (229 mg, 0.817 mmol) following the general
method 3.5 in the article experimental section. The quinoline 1e was obtained in 72% yield (155 mg, 0.393 mmol)
as a white solid. [a]p> +46.6 (c 0.5, (CH3),SO). *H NMR ((CD3),SO, 400 MHz): 9.16 (d, 1H, J 9.2 Hz, ArH), 8.21 (m,
2H, ArH), 7.94 (d, 1H, J 8.8 Hz, ArH), 7.85 (dd, 1H, J 7.2 Hz, J 8.4 Hz, ArH), 5.40 (d, 1H, J 4.4 Hz, OH), 4.97 (d, 1H, J
14.4 Hz, CH,C,;HgNO,), 4.87 (d, 1H, J 14.4 Hz, CH,C;;HgNO,), 4.76 (d, 1H, J 4.8 Hz, OH), 5.08 (t, 1H, J 5.6 Hz, OH),
4.05 (d, 1H, J1, 7.6 Hz, H-1), 3.98 (d, 1H, J 3.6 Hz, H-4), 3.96 (s, 3H, CO,CHs), 3.60-3.48 (m, 3H, H-2, H-6a, H-6b),
3.39 (s, 3H, OCH3), 3.36-3.32 (m, 2H, H-3, H-5). *C NMR ((CD3),SO, 100 MHz): 166.5 (CO,CHs), 160.4, 146.8, 134.0,
133.7, 130.0, 128.7, 126.8, 125.2, 121.3 (ArC), 104.4 (C-1), 82.3, 74.9, 71.2, 69.5, 64.6, 60.3, 55.9 (OCH3), 52.5
(CO,CH3). HRMS calcd. for CioHp3NOg+H* (M+H)*: 394.1502, found: 394.1501.

Methyl 3-0-((6,7-difluoro-quinolin-2-yl)-methoxy)-f -D-galactopyranoside 1f

The reaction was performed with 8 (41 mg, 0.211 mmol) and 7f (82 mg, 0.317) following the general method 3.5
in the article experimental section. The quinoline 1f was obtained in 80% yield (63 mg, 0.169 mmol) as a white
amorphous solid. [a]p>> +51.5 (c 0.7, CH;OH). "H NMR (CDsOD, 400 MHz): 8.30 (d, 1H, J 8.4 Hz, ArH), 7.82-7.74 (m,
2H), 7.99 (d, 1H, J 8.4 Hz, ArH), 5.02 (d, 1H, J 14.4 Hz, CH,CgH,F;,N), 4.96 (d, 1H, J 14.4 Hz, CH,CqH,F,N), 4.21 (d, 1H,
1 7.6 Hz, H-1), 4.14 (d, 1H, J3 4 3.2 Hz, J45 0.8 Hz, H-4), 3.83-3.75 (m, 3H, H-2, H-6a, H-6b), 3.55 (s, 3H, OCHs), 3.52
(m, 1H, H-5), 3.50 (dd, 1H, J,5 9.6 Hz, J5,4 3.2 Hz, H-3). 3¢ NMR (CD5;0D, 100 MHz): 161.5, 155.0 (d, J 60.3), 152.4
(dd, J 13.0 Hz, J 57.9 Hz), 149.9 (d, J 58.8), 145.2 (d, J 39.5 Hz), 138.1 (d, J 16.3 Hz), 126.1 (d, J 29.9 Hz), 121.4,
114.8 (dd, J 66.4 Hz, J 187.7 Hz) (ArC), 105.9 (C-1), 84.2, 76.4, 72.6, 71.6, 66.9, 62.4, 57.2 (OCH3). E NMR (CDs0D,
376 MHz): -133.8 (d, 20.4 Hz), -138.4 (d, 20.4 Hz). HRMS calcd. for C;;H1gNOgF,+H" (M+H)": 372.1259, found:
372.1253.

Methyl 3-O-((4-chloro-6-(trifluoromethyl)-quinolin-2-yl)methoxy)-f3 -D-galactopyranoside 1g

The reaction was performed with 8 (51 mg, 0.263 mmol) and 7g (127 mg, 0.394 mmol) following the general
method 3.5 in the article experimental section. The quinoline 1g was obtained in 71% yield (82 mg, 0.186 mmol)
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as a white amorphous solid. [a]p> +44.2 (c 0.6, CH;0H). 'H NMR (CD;0D, 400 MHz): 8.58 (bs, 1H, ArH), 8.23 (d,
1H, J 8.8 Hz, ArH), 8.14 (s, 1H, ArH), 8.06 (dd, 1H, J 2.0 Hz, J 8.8 Hz, ArH), 5.07 (d, 1H, J 14.8 Hz, CH,C1oH4CIF3N),
4.99 (d, 1H, J 14.8 Hz, CH,C10H4CIF3N), 4.20 (d, 1H, J;, 7.6 Hz, H-1), 4.16 (d, 1H, J34 3.2 Hz, H-4), 3.83-3.75 (m, 3H,
H-2, H-6a, H-6b), 3.55 (s, 3H, OCHs), 3.54-3.50 (m, 2H, H-3, H-5). >C NMR (CD;0D, 100 MHz): 164.2, 150.1, 145.2,
131.3,130.2 (q, J 32.8 Hz), 127.5, 126.6, 126.1, 123.9, 123.2 (q, J 3.4 Hz), 122.5 (ArC), 105.9 (C-1), 84.2, 76.4, 72.4,
71.6, 66.9, 62.4, 57.3 (OCHs). °F NMR (CDsOD, 376 MHz): -63.9. HRMS calcd. for CigHioCIFsNOg+H™ (M+H)':
438.0931, found: 438.0933.

Methyl 3-O-((4-chloro-7-(trifluoromethyl)-quinolin-2-yl)methoxy)-f3 -D-galactopyranoside 1h.

The reaction was performed with 8 (50 mg, 0.26 mmol) and 7h (125 mg, 0.39 mmol) following the general
method 3.5 in the article experimental section. The quinoline 1h was obtained in 77% yield (87 mg, 0.20 mmol) as
a white amorphous solid. [a]p>> +39.9 (c 0.5, CH;OH). "H NMR (CDs0D, 400 MHz): 8.44 (d, 1H, J 8.8 Hz, ArH), 8.32
(bs, 1H, ArH), 8.12 (s, 1H, ArH), 7.91 (dd, 1H, J 1.6 Hz, J 8.8 Hz, ArH), 5.06 (d, 1H, J 14.8 Hz, CH,C1oH4CIF3N), 4.98 (d,
1H, J 14.8 Hz, CH,C1oH4CIF3N), 4.21 (d, 1H, J 7.6 Hz, H-1), 4.16 (d, 1H, J34 2.8 Hz, H-4), 3.81-3.75 (m, 3H, H-2, H-6a,
H-6b), 3.56 (s, 3H, OCHs), 3.53-3.50 (m, 2H, H-3, H-5). *C NMR (CDCls, 100 MHz): 163.4, 148.2, 144.6, 134.0, 133.5
(q,J 32.5 Hz), 128.6, 127.3 (q, J 4.0 Hz), 127.0, 126.5, 124.1 (d, J 3.0 Hz), 123.8, 123.2 (ArC), 105.9 (C-1), 84.1, 76.4,
72.4,71.6, 66.9, 62.4, 57.3 (OCHs). *°F NMR (CDs0D, 376 MHz): -64.3. HRMS calcd. for CigH19CIFsNOg+H" (M+H)":
438.0931, found: 438.0930.

Methyl 3-O-((4-chloro-7-fluoro-quinolin-2-yl)-methoxy)-f3 -D-galactopyranoside 1i

The reaction was performed with 8 (43 mg, 0.22 mmol) and 7h (91 mg, 0.33 mmol) following the general method
3.5 in the article experimental section. The quinoline 1h was obtained in 73% yield (63 mg, 0.16 mmol) as a white
amorphous solid. [c]p>> +60.6 (c 0.9, (CH3),S0). *H NMR ((CD3),SO, 400 MHz): 8.19 (s, 1H, ArH), 7.02 (m, 1H), 7.74-
7.70 (m, 2H, ArH), 5.29 (d, 1H, J 4.8 Hz, OH), 4.95 (d, 1H, J 14.4 Hz, CH,CoH,CIFN), 4.84 (d, 1H, J 14.4 Hz,
CH,CsH4CIFN), 4.77 (d, 1H, J 5.2 Hz, OH), 4.65 (t, 1H, J 5.6 Hz, OH), 4.06 (d, 1H, J;, 7.6 Hz, H-1), 3.99 (t, 1H, Js¢,,
Jsgp 4.0 Hz, H-5), 3.61-3.49 (m, 3H, H-2, H-6a, H-6b), 3.40 (s, 3H, OCH;), 3.37-3.32 (m, 2H, H-3, H-5). *>*C NMR
((CD3),S0, 100 MHz): 161.0, 158.3, 155.8, 141.8 (d, J 4.4 Hz), 137.6 (d, J 12.3 Hz), 127.6 (d, J 8.2 Hz), 126.5, 121.0,
119.6 (d, J 4.4 Hz), 115.1 (d, J 18.5 Hz) (ArC), 104.3 (C-1), 82.3, 74.9, 71.0, 69.4, 64.4, 60.3, 55.9 (OCHs). °F NMR
((CH5),S0, 376 MHz): -124.1. HRMS calcd. for Ci7H;5CIFNOg+H" (M+H)": 388.0963, found: 388.0972.

VI. Synthetic procedures and physical data for carboxylates 1j-1k and 23a-23b

Methyl 3-O-(6-carboxyquinolin-2-yl)methoxy)-f -D-galactopyranoside 1j

The reaction was performed with 1d (37 mg, 0.094 mmol), following general methods 3.6 in the article
experimental section. Compound 1j was obtained in 66% yield (24 mg, 0.062 mmol) as a white amorphous solid.
[alp? +38.8 (c 0.5, CH;0H). 'H NMR (CDs0OD, 400 MHz): 8.63 (d, 1H, J 1.6 Hz, ArH), 8.44 (d, 1H, J 8.4 Hz, ArH), 8.28
(dd, 1H, J 2.0 Hz, J 8.8 Hz, ArH), 8.03 (d, 1H, J 8.8 Hz, ArH), 7.77 (d, 1H, J 8.8 Hz, ArH), 5.07 (d, 1H, J 14.8 Hz,
CH,C10HgNO3), 5.01 (d, 1H, J 14.8 Hz, CH,C10HgNO,), 4.21 (d, 1H, J;, 7.6 Hz, H-1), 4.16 (d, 1H, J54 2.4 Hz, H-4), 3.81-
3.76 (m, 3H, H-2, H-6a, H-6b), 3.56 (s, 3H, OCHs), 3.54-3.51 (m, 2H, H-3, H-5). **C NMR (CD;0OD, 100 MHz): 169.1
(CO,H), 163.3, 149.8, 139.9, 132.1, 130.8, 130.2, 129.0, 128.2, 121.8 (ArC), 105.9 (C-1), 84.3, 76.4, 72.6, 71.6, 66.9,
62.5, 57.2 (OCH5). HRMS calcd. for C1gH,1NOg+H" (M+H)": 380.1345, found: 380.1342.

Methyl 3-O-((7-carboxy)quinolin-2-yl)-methoxy)-B-D-galactopyranoside 1k

The reaction was performed with 1e (31 mg, 0.079 mmol) following the general methods 3.6 in the article
experimental section. Compound 1k was obtained in 63% yield (19 mg, 0.05 mmol) as a white amorphous solid.
[alp? +36.3 (c 0.7, CH;0H). 'H NMR (CDs0OD, 400 MHz): 9.43 (d, 1H, J 8.8 Hz, ArH), 8.32 (d, 1H, J 6.8 Hz, ArH), 8.20
(d, 1H, J 8.4 Hz, ArH), 7.81 (d, 1H, J 7.6 Hz, ArH), 7.79 (d, 1H, J 8.8 Hz, ArH), 5.07 (d, 1H, J 14.4 Hz, CH,C;oHgNO,),
5.01 (d, 1H, J 14.4 Hz, CH,C10HgNO,), 4.21 (d, 1H, J;, 7.6 Hz, H-1), 4.15 (d, 1H, J3 4 2.8 Hz, H-4), 3.83-3.75 (m, 3H, H-
2, H-6a, H-6b), 3.56-3.51 (m, 2H, H-3, H-5). 3¢ NMR (CDsOD, 100 MHz): 169.6 (CO,H), 160.9, 148.1, 137.1, 133.7,
131.9, 130.0, 129.2, 127.6, 122.1 (ArC), 106.0 (C-1), 84.3, 76.4, 72.4, 71.6, 66.9, 62.5, 57.2 (OCH3). HRMS calcd. for
C1gH,1NOg+H" (M+H)": 380.1345, found: 380.1356.

3,4-Dichlorophenyl 3-O-(6-carboxy-quinolin-2-yl-methyl)-1-thio-a.-D-galactopyranoside 23a

The reaction was performed with 22a (25 mg, 0.046 mmol) following the general method 3.6 in the article
experimental section. Compound 23a was obtained in 69% yield (17 mg, 0.032 mmol) as a white amorphous solid.
[alp? +56.7 (c 0.6, CH;0H). 'H NMR (CDsOD, 400 MHz): 8.66 (d, 1H, J 1.6 Hz, ArH), 8.48 (d, 1H, J 8.4 Hz, ArH), 8.31
(dd, 1H, J 1.6 Hz, J 8.8 Hz, ArH), 8.06 (d, 1H, J 8.8 Hz, ArH), 7.78 (d, 1H, J 8.8 Hz, ArH), 7.73 (d, 1H, J 2.0 Hz, ArH),
7.73 (dd, 1H, J 2.4 Hz, J 8.4 Hz, ArH), 7.43 (d, 1H, J 8.4 Hz, ArH), 5.73 (d, 1H, J,, 5.6 Hz, H-1), 5.10 (d, 1H, J 14.8 Hz,
CH,C10HgNO,), 5.04 (d, 1H, J 14.8 Hz, CH,C10HgNO,), 4.47 (dd, 1H, J1 5 5.6 Hz, J, 3 10.4 Hz, H-2), 4.32-4.29 (m, 2H, H-
4, H-5), 3.79-3.70 (m, 3H, H-3, H-6a, H-6b). >*C NMR (CD;0D, 100 MHz): 169.2 (CO,H), 163.1, 149.9, 140.0, 136.9,
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134.4,133.5,132.7,132.14, 132.09, 131.6, 130.9, 129.0, 128.3, 121.8 (ArC), 91.0 (C-1), 81.7, 73.5, 72.5, 69.0, 67.4,
62.4. HRMS calcd. for Cp3H5;Cl,NO;S+H™ (M+H)": 526.0494, found: 526.0497.
3,4-Dichlorophenyl 3-O-(7-carboxy-quinolin-2-yl-methyl)-1-thio-o.-D-galactopyranoside 23b

The reaction was performed with 22b (23 mg, 0.043 mmol) following the general method 3.6 in the article
experimental section. Compound 23b was obtained in 65% yield (15 mg, 0.028 mmol) as a white amorphous solid.
[alp?® +53.2 (c 0.5, CH;0H). 'H NMR (CDs0OD, 400 MHz): 9.35 (d, 1H, J 8.8 Hz, ArH), 8.20 (d, 1H, J 7.2 Hz, ArH), 8.16
(d, 1H, J 8.4 Hz, ArH), 7.81 (t, 1H, J 7.6 Hz, ArH), 7.76 (d, 1H, J 8.4 Hz, ArH), 7.74 (d, 1H, J 2.0 Hz, ArH), 7.48 (dd, 1H,
J 2.0 Hz, J 8.4 Hz, ArH), 7.43 (d, 1H, J 2.0 Hz, ArH), 5.73 (d, 1H, J;, 5.6 Hz, H-1), 5.08 (d, 1H, J 14.4 Hz,
CH,C10HgNO5), 5.03 (d, 1H, J 14.4 Hz, CH,C10HgNO,), 4.47 (dd, 1H, J1 5 5.6 Hz, J, 3 10.0 Hz, H-2), 4.31-4.28 (m, 2H, H-
4, H-5), 3.79-3.70 (m, 3H, H-3, H-6a, H-6b). 3¢ NMR (CDsOD, 100 MHz): 160.6, 148.3, 137.4, 136.9, 134.4, 133.5,
132.7, 132.4, 132.1, 131.6, 130.6, 130.2, 127.4, 121.8 (ArC), 91.0 (C-1), 81.7, 73.6, 72.4, 69.0, 67.4, 62.4. HRMS
calcd. for Cy3H,;CILNO,S+H" (M+H)": 526.0494, found: 526.0502.

VII. Synthetic procedures and physical data for pyridinium bromides 10e-10d

4-Methoxycarbonyl-1-(2-methoxy-2-oxoethyl)-pyridinium bromide 10d

The reaction was performed with methyl isonicotinate (1 mL, 8.46 mmol) following the general method 3.7 in the
article experimental section. Compound 10d was obtained in 61% yield (1.49 g, 5.16 mmol) as a white powder. 'y
NMR (CD;0D, 400 MHz): 9.29 (dd, 2H, J 2.4 Hz, J 5.2 Hz, ArH), 8.63 (d, 2H, J 6.8 Hz, ArH), 5.82 (s, 2H, CH,CO,CHs),
4.09 (s, 3H, CO,CHs), 3.89 (s, 3H, CO,CHs). 3¢ NMR (CD30D, 100 MHz): 167.5 (CH,CO,CH3), 163.6 (CO,CH3), 149.1,
147.1, 128.4 (ArC), 62.2 (CH,CO,CH;), 54.6 (CH,CO,CHs), 54.3 (CO,CH3). HRMS calcd. for CioH1,NO," (M+H)™:
210.0766, found: 210.0770.

4-Methyl-1-(2-methoxy-2-oxoethyl)-pyridinium bromide 10e

The reaction was performed with 4-methylpyridine (1 mL, 10.27 mmol) following the general method 3.7 in the
article experimental section. Compound 10e was obtained in 54% yield (1.36 g, 5.55 mmol) as a white powder. 'y
NMR (CDsOD, 400 MHz): 9.03 (d, 2H, J 6.4 Hz, ArH), 8.12 (d, 2H, J 6.8 Hz, ArH), 5.80 (s, 2H, CH,CO,CHj3), 3.88 (s, 3H,
CO,CHs), 2.79 (s, 3H, CO,CHs). 3¢ NMR (CDsOD, 100 MHz): 168.0 (CH,CO,CHs), 162.5, 146.3, 129.5 (ArC), 61.1
(CH,CO,Me), 54.2 (CH,CO,CHs), 22.5 (CH3). HRMS calcd. for CoH1,NO," (M+H)*: 166.0868, found: 166.0865.

VIII. Synthetic procedures and physical data for Indolizine 2a-2e

Methyl 3-O-(1-carboxylato-(3-methyl-indolizine-3-carboxylate)-f3 -D-galactopyranoside 2a

The reaction was performed with 12 (76 mg, 0.15 mmol) and 10a (34 mg, 0.15 mmol) following method 3.9 in the
article experimental section. The indolizine 2a was obtained in 25% vyield (14.5 mg, 0.037 mmol) as a white
amorphous solid. [a]p”> +18.4 (c 0.6, CH;0H). *H NMR (CDs0D, 400 MHz): 9.53 (d, 1H, J 7.2 Hz, ArH), 8.37 (d, 1H, J
8.8 Hz, ArH), 8.06 (s, 1H, ArH), 7.42 (t, 1H, J 8.0 Hz, ArH), 7.10 (t, 1H, J 7.2 Hz, ArH), 4.98 (dd, 1H, J 10.4 Hz, J 3.2 Hz,
H-3), 4.32 (d, 1H, J 7.6 Hz, H-1), 4.18 (d, 1H, J 3.2 Hz, H-4), 3.94-3.90 (m, 4H, H-2, CO,CHs), 3.80 (dd, 1H, J 6.8 Hz, J
11.2 Hz, H-6a), 3.80 (dd, 1H, J 5.6 Hz, J 11.2 Hz, H-6b), 3.67 (t, 1H, J 6.0 Hz, H-5), 3.58 (s, 3H, OCHS3). 3¢ NMR
(CD;0D, 100 MHz): 165.2 (CO,CHs), 162.7, 140.6, 129.0, 127.3, 125.6, 120.7, 115.9 (ArC), 106.1 (C-1), 77.1, 76.5,
70.2, 68.2, 62.3, 57.4 (OCHs), 51.9 (CO,CH5;). HRMS calcd. for CigH,1NOg+H" (M+H)": 396.1295, found: 396.1286.
Methyl 3-O-(1-carboxylato-(3-methyl-7-acetylindolizine-3-carboxylate)-f -D-galactopyranoside 2b

The reaction was performed with 12 (63 mg, 0.12 mmol) and 10b (33 mg, 0.12 mmol) following method 3.9 in the
article experimental section. The indolizine 2b was obtained in 27% yield (14.4 mg, 0.033 mmol) as a white
amorphous solid. [a]p?> +29.4 (c 0.7, CHCl5). *H NMR (CDCls, 400 MHz): 9.36 (dd, 1H, J 0.8 Hz, J 7.2 Hz, ArH), 8.84
(dd, 1H, J 0.8 Hz, J 1.6 Hz, ArH), 8.01 (s, 1H, ArH), 7.42 (dd, 1H, J 2.0 Hz, J 7.6 Hz, ArH), 5.13 (dd, 1H, J 10.0 Hz, J 3.2
Hz, H-3), 4.40 (d, 1H, J 7.6 Hz, H-1), 4.37 (dd, 1H, J 0.8 Hz, J 3.2 Hz, H-4), 4.08 (dd, 1H, J 7.6 Hz, J 10.0 Hz, H-2), 4.02
(dd, 1H, J 6.4 Hz, J 12.4 Hz, H-6a), 3.98 (dd, 1H, J 4.8 Hz, J 12.4 Hz, H-6b), 3.93 (s, 3H, CO,CHs), 3.71 (t, 1H, J 5.6 Hz,
H-5), 3.63 (s, 3H, OCHs), 2.64 (s, 3H, COCHs). >*C NMR (CDCls, 100 MHz): 196.2 (COCH;), 163.4 (CO,CH;), 161.2,
137.7, 133.1, 127.6, 125.2, 121.5, 116.7, 112.0, 108.0 (ArC), 104.7 (C-1), 75.3, 74.0, 69.7, 69.1, 63.1, 57.7 (OCHs),
52.0 (CO,CH3), 26.2 (COCH3). HRMS calcd. for CyoH»3NOq0+H" (M+H)*: 438.1400, found: 438.1396.

Methyl 3-O-(1-carboxylato-(3-methyl-7-(trifluoromethyl)indolizine-3-carboxylate)-f3 -D-galactopyranoside 2c
The reaction was performed with 12 (71 mg, 0.14 mmol) and 10c (41 mg, 0.14 mmol) following method 3.9 in the
article experimental section. The indolizine 2c was obtained in 31% yield (19.7 mg, 0.043 mmol) as a white
amorphous solid. [a]p> +21.3 (c 0.7, CH;OH). *H NMR (CDs0OD, 400 MHz): 9.66 (d, 1H, J 7.6 Hz, ArH), 8.69 (m, 1H,
ArH), 8.14 (s, ArH), 7.29 (dd, 1H, J 0.2 Hz, J 7.2 Hz, ArH), 5.03 (dd, 1H, J 10.0 Hz, J 3.2 Hz, H-3), 4.33 (d, 1H, J 8.0 Hz,
H-1), 4.19 (d, 1H, J 1.2 Hz, J 3.6 Hz, H-4), 3.95 (s, 3H, CO,CHs), 3.92 (dd, 1H, J 8.0 Hz, J 10.4 Hz, H-2), 3.80 (dd, 1H, J
6.8 Hz, J 11.2 Hz, H-6a), 3.76 (dd, 1H, J 5.6 Hz, J 11.2 Hz, H-6b), 3.67 (m, 1H, H-5), 3.59 (s, 3H, OCH,). 3¢ NMR
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(CD;0D, 100 MHz): 164.5 (CO,CH3), 162.4, 138.1, 130.0, 127.9 (q, J 31.7 Hz), 126.0, 123.4, 118.3 (q, J 3.8 Hz),
117.7, 111.1 109.1 (ArC), 106.0 (C-1), 77.4, 76.5, 70.3, 68.1, 62.2, 57.4 (OCH3), 52.3 (CO,CHs). *°F NMR (CD;0D,
376 MHz): -65.3. HRMS calcd. for CigH,0FsNOg+H" (M+H)": 464.1168, found: 464.1168.

Methyl 3-O-(1-carboxylato-(3,7-dimethyl-indolizine-3,7-dicarboxylate)-f -D-galactopyranoside 2d

The reaction was performed with 12 (60 mg, 0.12 mmolL) and 10d (34 mg, 0.12 mmol) following method 3.9 in the
article experimental section. The indolizine 2d was obtained in 34% yield (17.9 mg, 0.039 mmol) as a white
amorphous solid. [oc]D25 +23.9 (c 0.5, (CH3),S0). 'H NMR ((CD3),SO, 400 MHz): 9.46 (d, 1H, J 7.6 Hz, ArH), 8.86 (dd,
1H, J 0.8 Hz, J 1.6 Hz, ArH), 8.04 (s, 1H, ArH), 7.57 (dd, 1H, J 2.0 Hz, J 7.2 Hz, ArH), 5.33 (d, 1H, J 5.6 Hz, OH), 4.99
(d, 1H, J 6.0 Hz, OH), 4.82 (dd, 1H, J,3 10.0 Hz, J34 3.2 Hz, H-3), 4.69 (t, 1H, J 5.6 Hz, OH), 4.23 (d, 1H, J;, 7.6 Hz, H-
1), 4.01 (dd, 1H, J34 3.2 Hz, Js 0 5.6 Hz, H-4), 3.92 (s, 3H, CO,CHs), 3.90 (s, 3H, CO,CH;), 3.72 (m, 1H, H-2), 3.62-
3.51 (m, 3H, H-5, H-6a, H-6b), 3.44 (s, 3H, OCH;). >C NMR ((CD3),SO, 100 MHz): 164.7 (CO,CHs), 162.5 (CO,CH3),
160.5, 136.8, 127.7, 126.1, 124.5, 120.9, 115.7, 113.4, 107.9 (ArC), 104.3 (C-1), 76.5, 74.8, 67.9, 65.7, 60.0, 56.0
(OCHs), 52.8 (CO,CHs), 51.9 (CO,CHs). HRMS calcd. for CyoH,3NO11+H (M+H)*: 454.1349, found: 454.1354.

Methyl 3-O-(1-carboxylato-(3-methyl-7-methylindolizine-3-carboxylate)-f -D-galactopyranoside 2e

The reaction was performed with 10 (59 mg, 0.114 mmol) and 10e (15.8 mg, 0.114 mmol) following method 3.9 in
the article experimental section. The indolizine 2e was obtained in 29% vyield (13.6 mg, 0.033 mmol) as a white
amorphous solid. [oc]D25 +20.5 (c 0.5, (CH3),S0). 4 NMR ((CD3),SO, 400 MHz): 9.34 (d, 1H, J 7.2 Hz, ArH), 8.09 (s,
1H, ArH), 7.91 (s, 1H, ArH), 7.10 (d, 1H, J 7.2 Hz, ArH), 5.32 (d, 1H, J 5.6 Hz, OH), 4.94 (d, 1H, J 6.4 Hz, OH), 4.86
(dd, 1H, J3 4 2.8 Hz, J, 3 10.0 Hz, H-3), 4.65 (t, 1H, J 5.6 Hz, OH), 4.21 (d, 1H, J1, 7.6 Hz, H-1), 3.97 (dd, 1H, J3, 2.8 Hz,
J34 6.0 Hz, H-4), 3.86 (s, 3H, CO,CHs), 3.72 (m, 1H, H-2), 3.58-3.50 (m, 1H, H-5, H-6a, H-6b), 3.43 (s, 3H, OCH,), 2.44
(s, 3H, CHs). *C NMR ((CD3),SO, 100 MHz): 162.9 (CO,CHs), 160.6 (CO,Ar), 138.8, 137.6, 127.0, 124.1, 117.8,
117.6, 113.3, 104.4 (ArC), 103.6 (C-1), 75.9, 74.8, 67.9, 65.7, 60.0, 56.0 (OCH5), 51.4 (CO,CHs), 21.0 (CO,CHs).
HRMS calcd. for C;gH,3NOg+H™ (M+H)": 410.1451, found: 410.1448.

IX. Synthetic procedures and physical data for coumarins 14a-14e

3.10.1. 7-O-Propargyl-coumarin 14a

The reaction was performed with 13a (461 mg, 2.84 mmol) and propargyl bromide (635 puL, 4.27 mmol) following
the general method 3.10 in the article experimental section to give 14a in 92% vyield (523 mg, 2.61 mmol) as a
white solid (flash column chromatography, heptane/EtOAc 4:1 to 1:1). "H NMR (CDCl3, 400 MHz): 7.64 (d, 1H, J 9.6
Hz, ArH), 7.40 (d, 1H, J 8.4 Hz, ArH), 6.93 (d, 1H, J 2.4 Hz, ArH), 6.90 (dd, 1H, J 2.4 Hz, J 8.4 Hz, ArH), 6.27 (d, 1H, J
9.6 Hz, ArH), 4.76 (d, 1H, J 2.4 Hz, CHC-CH,0CqHs0,), 2.57 (t, 1H, J 2.4 Hz, CHC-CH,0CoHs0,). *C NMR (CDCl3, 100
MHz): 161.1, 160.7, 155.8, 143.4, 129.0, 113.8, 113.3, 113.2, 102.3 (ArC), 77.5 (CHC-CH,0C4¢H,0,), 76.7 (CHC-
CH,0Cy0H,0,), 56.3 (CHC-CH,0C10H,0,). HRMS caled. for C;,HgOs+H" (M+H)": 201.0552, found: 201.0553.

3.10.2. 4-Methyl-7-O-propargyl-coumarin 14b

The reaction was performed with 13b (411 mg, 2.33 mmol) and propargyl bromide (520 mL, 3.5 mmol) following
the general method 3.10 in the article experimental section to give 14b in 94% yield (470 mg, 2.19 mmol) as a
white solid (flash column chromatography, heptane/EtOAc 4:1 to 1:1). "H NMR (CDCl3, 400 MHz): 7.51 (d, 1H, J 9.2
Hz, ArH), 6.93-6.90 (m, 2H, ArH), 6.14 (d, 1H, J 1.2 Hz, ArH), 4.75 (d, 1H, J 2.4 Hz, CHC-CH,0C4oH,0,), 2.56 (t, 1H, J
2.4 Hz, CHC-CH,0C;4H70,), 2.39 (d, J 1.2 Hz, CH;). >C NMR (CDCl3, 100 MHz): 161.2, 160.5, 155.2, 152.5, 125.7,
114.4,112.8, 112.5, 102.3 (ArC), 77.5 (CHC-CH,0C10H,0,), 76.6 (CHC-CH,0C10H;0,), 56.3 (CHC-CH,0C;0H;0,), 18.8
(CH3). HRMS calcd. for Ci3H103+H" (M+H)": 215.0708, found: 215.0710.

3.10.3. 4-(Trifluoromethyl)-7-O-propargyl-coumarin 14c

The reaction was performed with 13c (352 mg, 1.53 mmol) and propargyl bromide (341 mL, 2.29 mmol) following
the general method 3.10 in the article experimental section to give 14c in 90% yield (369 mg, 1.376 mmol) as a
white solid (flash column chromatography, heptane/EtOAc 4:1 to 1:1). 'H NMR (CDCl3, 400 MHz): 7.63 (m, 1H,
ArH), 6.99-6.96 (m, 2H, ArH), 6.62 (d, 1H, J 0.4 Hz, ArH), 4.78 (d, 1H, J 2.4 Hz, CHC-CH,0C1oH4F30,), 2.59 (t, 1H, J
2.4 Hz, CHC-CH,0C10H4F305). *C NMR (CDCls, 100 MHz): 161.3, 159.3, 156.2, 141.5 (q, J 32.7 Hz), 126.5 (q, J 2.2
Hz) (ArC), 121.7 (q, J 274.0 Hz, CF3), 113.9, 112.9 (g, J 5.7 Hz), 107.8, 102.8 (ArC), 77.1 (CHC-CH,0CoH4F30,), 77.0
(CHC-CH,0CgH4F305), 56.4 (CHC-CH,OC10H4F30,). HRMS calcd. for CisHyFs0s+H™ (M+H)": 269.0426, found:
269.0425.

3.10.4. 4-Phenyl-7-O-propargyl-coumarin 14d

The reaction was performed with 13d (515 mg, 2.16 mmol) and propargyl bromide (480 mL, 6.33 mmol) following
the general method 3.10 in the article experimental section to give 14d in 89% vyield (531 mg, 1.92 mmol) as a
white solid (flash column chromatography, heptane/EtOAc 6:1 to 2:1). '"H NMR ((CD3),SO, 400 MHz): 7.57-7.49 (m,
5H, ArH), 7.35 (d, 1H, J 9.2 Hz, ArH), 7.13 (d, 1H, J 2.4 Hz, ArH), 6.95 (dd, 1H, J 2.4 Hz, J 9.2 Hz, ArH), 6.24 (s, 1H,
ArH), 4.94 (d, 1H, J 2.4 Hz, CHC-CH,0C15Hs0,), 3.66 (t, 1H, J 2.4 Hz, CHC-CH,0C;5Hs05). *C NMR ((CD3),SO, 100
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MHz): 160.2, 159.9, 155.2, 155.0, 134.9, 129.7, 128.8, 128.4, 127.8, 112.9, 112.3, 111.7, 102.2 (ArC), 78.9 (CHC-
CH,0C15Hs0,), 78.4 (CHC-CH,0C;5Hs0,), 56.1 (CHC-CH,0C;15Hs0,). HRMS caled. for CigHq,05+H" (M+H)*: 277.0865,
found: 277.0863.

3.10.5. 6-O-Propargyl-coumarin 14e

The reaction was performed with 13e (504 mg, 3.11 mmol) and propargyl bromide (693 puL, 9.14 mmol) following
the general method 3.10 in the article experimental section to give 14e in 93% yield (578 mg, 2.89 mmol) as a
white solid (flash column chromatography, heptane/EtOAc 4:1 to 1:1). "H NMR (CDCl3, 400 MHz): 7.66 (d, 1H, J 9.6
Hz, ArH), 7.28 (d, 1H, J 9.2 Hz, ArH), 7.17 (dd, 1H, J 2.8 Hz, J 9.2 Hz, ArH), 7.03 (d, 1H, J 2.8 Hz, ArH), 6.43 (d, 1H, J
9.6 Hz, ArH), 4.73 (d, 1H, J 2.4 Hz, CHC-CH,0CqHs0,), 2.55 (t, 1H, J 2.4 Hz, CHC-CH,0CoHs0,). *C NMR (CDCl3, 100
MHz): 161.0, 154.0, 149.1, 143.2, 120.4, 119.3, 118.1, 117.4, 111.9 (ArC), 78.1 (CHC-CH,0C;0H,0,), 76.3 (CHC-
CH,0C10H,0,), 56.6 (CHC-CH,0C10H,0,). HRMS caled. for C;,HgOs+H" (M+H)": 201.0552, found: 201.0550.

X. Synthetic procedures and physical data for thiogalactosides 3a-3e

3.12.1. p-Tolyl 3-deoxy-3-(4-(7-O-methylene-coumarin)-1H-1,2,3-triazol-1-yl)-1-thio-$ -D-galactopyranoside 3a
The reaction was performed with 16 (33 mg, 0.11 mmol) and 14a (32 mg, 0.16 mmol) following the general
method 3.12 in the article experimental section. Compound 3a was obtained in 63% yield (34 mg, 0.066 mmol) as
a white amorphous solid. [oc]D25 +70.7 (c 0.5, CH30H). "H NMR ((CD3),SO, 400 MHz): 8.22 (s, 1H, ArH), 8.01 (d, 1H, J
9.2 Hz, ArH), 7.65 (d, 1H, J 8.8 Hz, ArH), 7.41 (d, 1H, J 8.4 Hz, ArH), 7.20 (d, 1H, J 2.4 Hz, ArH), 7.16 (d, 2H, J 8.0 Hz,
ArH), 7.04 (dd, 1H, J 2.4 Hz, J 8.8 Hz, ArH), 6.31 (d, 1H, J 9.6 Hz, ArH), 5.61 (d, 1H, J 7.2 Hz, OH), 5.26 (s, 2H,
CH,0CgHs0,), 5.25 (d, 1H, J 6.8 Hz, OH), 4.86 (dd, 1H, J 2.8 Hz, J 10.0 Hz, H-3), 4.83 (d, 1H, J;, 9.2 Hz, H-1), 4.72 (,
1H, J 5.2 Hz, OH), 4.08 (m, 1H, H-2), 3.91 (dd, J34 2.8 Hz, J, 0y 6.8 Hz, H-4), 3.76 (t, 1H, Jsga.60 6.0 Hz, H-5), 3.50 (t,
2H, Js 6260 6.0 Hz, H-6a, H-6b), 2.29 (s, 3H, SCeH,CHs). >C NMR ((CD3),SO, 100 MHz): 161.3, 160.3, 155.3, 144.3,
141.1, 136.2, 131.0, 130.3, 129.6, 129.5, 124.3, 112.9, 112.6, 101.5 (ArC), 89.0 (C-1), 79.2, 67.6, 66.9, 66.2, 61.8,
60.2 (SCeH4CH3), 20.6. HRMS calcd. for CysH 5N30,5+H" (M+H)*: 512.1491, found: 512.1484.

3.12.2. p-Tolyl 3-deoxy-3-(4-(4-methyl-7-O-methylene-coumarin)-1H-1,2,3-triazol-1-yl)-1-thio--D-
galactopyranoside 3b

The reaction was performed with 16 (38 mg, 0.12 mmol) and 14b (39 mg, 0.18 mmol) following the general
method 3.12 in the article experimental section. Compound 3b (40 mg, 0.18 mmol) was obtained in 74% yield (48
mg, 0.09 mmol) as a white amorphous solid. [oc]D25 +63.2 (c 0.6, CH30H). 'H NMR ((CD3),SO, 400 MHz): 8.21 (s, 1H,
ArH), 7.71 (d, 1H, J 8.8 Hz, ArH), 7.41 (dd, 2H, J 1.6 Hz, J 6.4 Hz, ArH), 7.18 (d, 1H, J 2.4 Hz, ArH), 7.16 (dd, 2H, J 1.6
Hz, J 6.4 Hz, ArH), 7.06 (dd, 1H, J 2.4 Hz, J 8.8 Hz, ArH), 6.23 (d, 1H, J 1.2 Hz, ArH), 5.61 (d, 1H, J4 04 7.2 Hz, OH),
5.27 (s, 2H, OCH,Ar), 5.26 (d, 1H, J 7.6 Hz, OH), 4.86 (dd, 1H, J3 4 2.8 Hz, J,5 10.8 Hz, H-3), 4.83 (d, 1H, J;; 9.6 Hz, H-
1), 4.72 (t, 1H, J 5.2 Hz, OH), 4.08 (m, 1H, H-2), 3.91 (dd, J3 4 2.8 Hz, J,on 7.2 Hz, H-4), 3.76 (t, 1H, Js 6260 6.0 Hz, H-
5), 3.50 (t, 2H, J5 6260 6.0 Hz, H-6a, H-6b), 2.41 (s, 3H, OCgH,0,CHs), 2.29 (s, 3H, SCeH4CHs). °C NMR ((CD3),SO, 100
MHz): 161.7, 160.6, 155.2, 153.9, 141.6, 136.7, 131.4, 130.8, 130.0, 127.0, 124.7, 113.8, 113.1, 111.7 (ArC), 102.0
(C-1), 89.5, 79.7, 68.1, 67.4, 66.7, 62.2, 60.7, 21.1 (SCgH4CH3), 18.6 (OCgH,0,CH3). HRMS calcd. for (225H27N3,O7S+H+
(M+H)*: 526.1648, found: 526.1645.

3.12.3. p-Tolyl 3-deoxy-3-(4-(4-(trifluoromethyl)-7-0-methylene-coumarin)-1H-1,2,3-triazol-1-yl)-1-thio-f -D-
galactopyranoside, 3c

The reaction was performed with 16 (31 mg, 0.099 mmol) and 14c (40 mg, 0.149 mmol) following the general
method 3.12 in the article experimental section. Compound 3¢ was obtained in 85% yield (49 mg, 0.085 mmol) as
a white amorphous solid. [a]p> +76.6 (c 0.6, CH;0H). "H NMR ((CD3),SO, 400 MHz): 8.23 (s, 1H, ArH), 7.64 (dd, 1H,
J 1.6 Hz, J 8.8 Hz, ArH), 7.40 (d, 2H, J 8.4 Hz, ArH), 7.35 (d, 1H, J 2.8 Hz, ArH), 7.17-7.14 (m, 3H, ArH), 6.88 (s, 1H,
ArH), 5.63 (d, 1H, J 7.2 Hz, OH), 5.31 (s, 2H, CH,0C4oH4F30,), 5.27 (d, 1H, J 6.8 Hz, OH), 4.86 (dd, 1H, J 2.8 Hz, J 10.4
Hz, H-3), 4.83 (d, 1H, J 9.6 Hz, H-1), 4.75 (t, 1H, J 6.0 Hz, OH), 4.08 (m, 1H, H-2), 3.91 (dd, 1H, J 2.8 Hz, J 6.4 Hz, H-
4), 3.76 (t, 1H, J 6.4 Hz, H-5), 3.50 (t, 2H, J 6.0 Hz, H-6a, H-6b), 2.29 (s, 3H, SCcH4CHs). 3¢ NMR ((CD3),SO, 100
MHz): 162.4, 159.2, 156.3, 141.4, 139.9 (q, 31.7 Hz), 136.7, 131.4, 130.8, 130.1, 126.3, 124.9, 123.1, 120.4, 113.9,
113.4 (d, 5.1 Hz), 106.7, 102.5 (ArC), 89.1 (C-1), 79.2, 67.6, 67.0, 66.2, 62.0, 60.3 (SCcH,CH3), 20.7. e NMR (CDCls,
100 MHz): HRMS calcd. for CogH»4F3N3058+H™ (M+H)*: 580.1365, found: 580.1353.

3.12.4. p-Tolyl 3-deoxy-3-(4-(4-phenyl-7-O-methylene-coumarin)-1H-1,2,3-triazol-1-yl)-1-thio-f -D-
galactopyranoside 3d

The reaction was performed with 16 (29 mg, 0.093 mmol) and 14d (39 mg, 0.14 mmol) following the general
method 3.12 in the article experimental section. Compound 3d was obtained in 59% yield (33 mg, 0.055 mmol) as
a white amorphous solid. [a]p>> +62.4 (c 0.5, CH;OH). *H NMR ((CDs),SO, 400 MHz): 8.22 (s, 1H, ArH), 7.59-7.52
(m, 5H), 7.40 (d, 2H, J 8.0 Hz, ArH), 7.37 (d, 2H, J 8.8 Hz, ArH), 7.30 (d, 1H, J 2.8 Hz, ArH), 7.15 (d, 2H, J 8.0 Hz, ArH),
7.02 (dd, 1H, J 2.8 Hz, J 8.8 Hz, ArH), 6.26 (s, 1H, ArH), 5.63 (d, 1H, J 7.2 Hz, OH), 5.28 (s, 2H, CH,0C;5H40,), 5.27 (d,
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1H, J 6.8 Hz, OH), 4.86 (dd, 1H, J34 3.2 Hz, J,3 10.8 Hz, H-3), 4.83 (d, 1H, J,, 9.6 Hz, H-1), 4.74 (t, 1H, J 5.6 Hz, OH),
4.08 (m, 1H, H-2), 3.91 (dd, 1H, J3,4 3.2 Hz, J4 0 6.8 Hz, H-4), 3.76 (t, 1H, J5 6, Js,e0 6.4 Hz, H-5), 3.49 (t, 2H, Js5 62, 5,66
6.4 Hz, H-6a, H-6b), 2.29 (s, 3H, SCgH4CHs). 13c NMR ((CD3),SO, 100 MHz): 161.4, 160.1, 155.5, 155.2, 141.1, 136.2,
135.0, 131.0, 130.4, 129.8, 129.6, 128.9, 128.5, 127.9, 124.4, 113.1, 112.0, 111.5, 102.1 (ArC), 89.1, 79.2, 67.6,
67.0, 66.2, 61.9, 60.3 (SCgH,CHs), 20.7. HRMS calcd. for C3;HygN30,S+H" (M+H)*: 588.1804, found: 588.1813.
3.12.5. p-Tolyl 3-deoxy-3-(4-(6-O-methylene-coumarin)-1H-1,2,3-triazol-1-yl)-1-thio-B-D-galactopyranoside 3e
The reaction was performed with 16 (28 mg, 0.09 mmol) and 14e (27 mg, 0.135 mmol) following the general
method 3.12 in the article experimental section. Compound 3b was obtained in 61% yield (28 mg, 0.055 mmol) as
a white solid. [a]p?> +73.8 (c 0.5, CH3;0H). *H NMR ((CDs),SO, 400 MHz): 8.20 (s, 1H, ArH), 8.02 (d, 1H, J 9.2 Hz,
ArH), 7.44 (d, 1H, J 2.8 Hz, ArH), 7.41 (d, 2H, J 8.0 Hz, ArH), 7.37 (d, 1H, J 9.2 Hz, ArH), 7.30 (dd, 1H, J 2.8 Hz, J 9.2
Hz, ArH), 7.16 (d, 2H, J 8.0 Hz, ArH), 5.61 (d, 1H, J 7.2 Hz, OH), 5.24 (d, 1H, J 6.8 Hz, OH), 5.2 (s, 2H, OCH,CqHs05),
4.85 (dd, 1H, J34 2.8 Hz, J, 3 10.0 Hz, H-3), 4.84 (d, 1H, J 9.2 Hz, H-1), 4.72 (t, 1H, J 5.2 Hz, OH), 4.09 (m, 1H, H-2),
4.91 (dd, 1H, J34 2.8 Hz, J4 o 7.2 Hz, H-4), 3.76 (t, 1H, J 6.4 Hz, H-5), 3.52-3.49 (m, 2H, H-6a, H-6b), 2.29 (s, 3H,
SCgH4CHs). 3¢ NMR ((CD3),SO, 100 MHz): 160.1, 154.5, 148.0, 144.1, 141.5, 136.2, 131.0, 130.3, 129.6, 124.1,
120.0, 119.2, 117.4, 116.7, 111.8 (ArC), 89.1 (C-1), 79.2, 67.6, 66.9, 66.2, 61.8, 60.2, 20.6 (SC¢H4CH3). HRMS calcd.
for CosH2sN305S+H" (M+H)™: 512.1491, found: 512.1492.
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