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1.1.2 'H{"°F} NMR (500 MHz, acetone-ds) (compound 15a)
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1.1.3 "*C NMR (126 MHz, acetone-ds) (compound 15a)
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1.1.4 "“F NMR (471 MHz, acetone-ds) (compound 15a)
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1.1.5 "F{'H} NMR (471 MHz, acetone-ds) (compound 15a)
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1.1.6 COSY 'H-'H (500 MHz, acetone-ds) (compound 15a)
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1.1.7 HSQC (500 MHz, acetone-ds) (compound 15a)

nv2718njwjbv1.007.001.2rr.esp

| Mn i

—

© o o < w0 ™ < = M N <
< 3 = =3 S @ X 8@ =
2 0 | 28 2y 2Ly [Nl
Qe
6@
T ‘ e ‘ ‘ o
F2 Chemical Shift (ppm) 5.0 4.0

60

62

64

66

68

70

72

74

76

78

80

82

84

86

88

90

92

94

96

98



1.1.8 HMBC (500 MHz, acetone-dgs) (compound 15a)

nv2718njwjbv1.008.001.2rr.esp

=

[1.00

©
A
IS

—]

58

60

62

64

66

68

70

72

74

76

78

80

82

84

86

88

90

92

94

96

98

T
F2 Chemical Shift (ppm) 5.0 4.5 4.0



Sl

1.2 1,2,6-Tri-O-acetyl-3,4-dideoxy-3,4-difluoro-D-galactopyranose 15b.
1.2.1 'H NMR (500 MHz, CDCIs) (compound 15b)
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1.2.2 'H{"*F} NMR (500 MHz, CDCIs) (compound 15b)
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1.2.3

3C NMR (126 MHz, CDCI;) (compound 15b)
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1.2.4 "F NMR (471 MHz, CDCIs) (compound 15b)
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1.2.5

'9F{"H} NMR (471 MHz, CDCls) (compound 15b)
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1.2.6 COSY 'H-'H (500 MHz, CDCl;) (compound 15b)
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1.2.7 HSQC (500 MHz, CDCIs) (compound 15b)
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1.2.8 HMBC (500 MHz, CDCIs) (compound 15b)
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1.3 2,6-Di-O-acetyl-3,4-dideoxy-3,4-difluoro-D-galactopyranose 15¢c
1.3.1 'H NMR (400 MHz, CDCl;) (compound 15c)
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1.3.2 "C NMR (101 MHz, CDCIls) (compound 15c)
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1.3.3 "F NMR (376 MHz, CDCIs) (compound 15¢c)
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1.3.4 "F{'H} NMR (376 MHz, CDCI;) (compound 15c)
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1.3.5 COSY 'H-'H (400 MHz, CDCI;) (compound 15c)
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1.3.6 HSQC (400 MHz, CDCIs) (compound 15c)
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1.3.7 HMBC (400 MHz, CDCIs) (compound 15c)
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1.4 2,3-Dideoxy-2,3-difluorogalactose 16a
'"H NMR (500 MHz, D.O) (compound 16a)
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1.4.2 'H{"*F} NMR (500 MHz, D,0) (compound 16a)
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1.4.3 "*C NMR (126 MHz, D,0) (compound 16a)
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1.4.4 "“F NMR (376 MHz, D,0) (compound 16a)
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1.4.5 '"F{'H} NMR (376 MHz, D,O) (compound 16a)
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1.4.6 COSY 'H-'H (400 MHz, D.0O) (compound 16a)
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1.4.7 HSQC (400 MHz, D;0)
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1.5 1,4,6-Tri-O-acetyl-2,3-dideoxy-2,3-difluorogalactose 16b
1.5.1 'H NMR (500 MHz, CDCI3) (compound 16b)
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1.5.2

3C NMR (126 MHz, CDCI;) (compound 16b)
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®F NMR (471 MHz, CDCI;) (compound 16b)
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1.5.4 "F{'H} NMR (471 MHz, CDCIs) (compound 16b)
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1.5.5 COSY (500 MHz, CDCI3) (compound 16b)
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1.5.6 HSQC (500 MHz, CDCIs) (compound 16b)
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1.5.7 HMBC (500 MHz, CDCIs) (compound 16b)
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1.6 4,6-Di-O-Acetyl-2,3-dideoxy-2,3-difluorogalactose 16¢
1.6.1 'H NMR (500 MHz, CDCI3) (compound 16c)
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1.6.2 'H{"°F} NMR (500 MHz, CDCI;) (compound 16c)
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1.6.3

3C NMR (126 MHz, CDCI;) (compound 16c)
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1.6.4 "°F NMR (471 MHz, CDCIs) (compound 16c)
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1.6.5 ""F NMR (471 MHz, CDCIs) (compound 16c)
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1.6.6 COSY 'H-'H (500 MHz, CDCI;) (compound 16c)
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1.6.7 HSQC (500 MHz, CDCIs) (compound 16c)
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1.6.8 HMBC (500 MHz, CDCIs) (compound 16c)
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1.7 4,6-Di-O-isopropylidene-2,3-dideoxy-2,3-difluoro-D-galactopyranose 16d
1.7.1  '"H NMR (500 MHz, CDCl;) (compound 16d)
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1.7.2 'H{"*F} NMR (500 MHz, CDCI;) (compound 16d)
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1.7.3 "*C NMR (100 MHz, CDCIs) (compound 16d)
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1.7.4 "°F NMR (376 MHz, CDCIs) (compound 16d)
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1.7.5 COSY 'H-'H (400 MHz, CDCl;) (compound 16d)
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1.7.6 HSQC (400 MHz, CDCIs) (compound 16d)
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1.7.7 HMBC (400 MHz, CDCIs) (compound 16d)
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1.8 1,5,6-Tri-O-acetyl-2,3-dideoxy-2,3-difluoro-D-galactofuranose 17b
1.8.1 'H NMR (400 MHz, CDCI3) (compound 17b)
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1.8.2

13C NMR (100 MHz, CDCls) (compound 17b)
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1.8.3 "F NMR (376 MHz, CDCIs) (compound 17b)
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1.8.4 'F{'H} NMR (376 MHz, CDCls) (compound 17b)
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1.8.5 COSY 'H-'H (400 MHz, CDClI;) (compound 17b)
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1.8.6 HSQC (400 MHz, CDCIs) (compound 17b)
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1.8.7 HMBC (400 MHz, CDCIs) (compound 17b)
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1.9 5,6-Di-O-isopropylidene-2,3-dideoxy-2,3-difluoro-D-galactofuranose 17¢

1.9.1 'H NMR (500 MHz, CDCI3) (compound 17¢c)
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1.9.2 'H{"*F} NMR (500 MHz, CDCI;) (compound 17c)
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1.9.3

3C NMR (100 MHz, CDCI;) (compound 17c)
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1.9.4 "F NMR (376 MHz, CDCIs) (compound 17c)

JM7569-53F 1-Protected furanose.011.001.1r.esp
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1.9.5

'9F{"H} NMR (471 MHz, CDCls) (compound 17c)
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1.9.6 COSY 'H-'H (400 MHz, CDCI;) (compound 17c)
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1.9.7 HSQC (400 MHz, CDCIs) (compound 17c)
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1.9.8 HMBC (400 MHz, CDCIs) (compound 17c)
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1.10 1-O-Acetyl-5,6-di-O-isopropylidene-2,3-dideoxy-2,3-difluoro-D-galactofuranose 17d
1.10.1 '"H NMR (400 MHz, CDCl;) (compound 17d)
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1.10.2 *C NMR (100 MHz, CDCIs) (compound 17d)
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1.10.3 ""F NMR (376 MHz, CDCI3) (compound 17d)
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1.10.4 F{'"H} NMR (376 MHz, CDCls) (compound 17d)
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1.10.5 COSY 1H-1H (400 MHz, CDCl3) (compound 17d)
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1.10.6 HSQC (400 MHz, CDCIs) (compound 17d)
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1.11 1,6-Anhydro-3,4-dideoxy-3,4-difluoro-B-D-galactopyranose 19
1.11.1 '"H NMR (500 MHz, CDCI;) (compound 19)
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1.11.2 "H{"F} NMR (500 MHz, CDCIl3) (compound 19)
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nv1618njwjbv1.004.001.1r.esp
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1.11.3 *C NMR (126 MHz, CDCIs) (compound 19)
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1.11.4 ""F NMR (471 MHz, CDCl3) (compound 19)
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1.11.5 "F{'"H} NMR (471 MHz, CDCls) (compound 19)
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1.11.6 COSY 'H-'H (500 MHz, CDClI;) (compound 19)
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1.11.7 HSQC (500 MHz, CDCIs) (compound 19)
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1.11.8 HMBC (500 MHz, CDCIs) (compound 19)
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2 1H NMR data of 2,3-dideoxy-2,3-difluorogalactcose (13) in D20

2.1 Characterisation data

TH NMR (500 MHz, D20): (ratio a: 1:1) 5 5.47 (1H, t, J 3.8 Hz, H-10a), 4.93 (1H, ddd, J 7.7, 2.5, 0.5 Hz, H-1B), 4.83 (1H, ddt, J 54.6,
14.2, 8.9, 8.9 Hz, H-3a), 4.72 (1H, ddt, J 53.3, 16.1, 8.7, 8.7 Hz, H-3pB), 4.67 (1H, dddd, J49.9, 13.7, 9.0, 4.0 Hz, H-2a), 4.38 (1H,
dddd, J 51.8, 14.3, 8.6, 7.9 Hz, H-28), 3.92 — 3.84 (2H, m, H-5a + H-6a), 3.83 — 3.74 (4H, m, H-4a + H-43 + H-63 + H-6'3), 3.73 (1H,
dd, J 12.5, 5.5 Hz, H-6'a), 3.51 (1H, dddd, J 10.1, 5.5, 2.3, 1.3 Hz, H-5B) ppm; "H{'*F} NMR (500 MHz, D20): (ratio a:B 1:1) 5 5.46 (1H,
d, J 3.8 Hz, H-10a), 4.92 (1H, d, J 7.9 Hz, H-1B), 4.83 (1H, br t, J 8.8 Hz, H-3a), 4.71 (1H, t, J 8.7 Hz, H-3]3), 4.66 (1H, dd, J 8.8, 4.1 Hz,
H-2a), 4.37 (1H, dd, J 8.6, 7.9 Hz, H-2[3), 3.88 (1H, dd, J 12.6, 2.3 Hz, H-6a) 3.87 (1H, dddd, J 10.3, 4.7, 2.3, 0.6 Hz, H-5a), 3.83 (1H,
dd, J 12.4, 2.3 Hz, H-613), 3.80 — 3.74 (3H, m, H-4a + H-4p3 + H-6'8), 3.72 (1H, dd, J 12.4, 5.6 Hz, H-6'a), 3.51 (1H, ddd, J 10.0, 5.6, 2.3
Hz, H-5B) ppm.
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2.2 'H NMR (500 MHz, D-0) (compound 13)
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DEUTERIUM OXIDE
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2.3 'H{"°F} NMR (500 MHz, D20) (compound 13)
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3 Crystallographic data
3.1 3,4-dideoxy-3,4-difluorogalactose 15a

Figure 1: Thermal ellipsoids drawn at the 50% probability level.

Experimental. Single clear colourless prism-shaped crystals of JBVLNS42tube7-24 were recrystallised from methanol by slow evaporation. A suitable crystal
0.28x0.09%0.07 mm3 was selected and mounted on a MITIGEN holder silicon oil on an Rigaku AFC12 FRE-VHF diffractometer. The crystal was kept at a steady T
= 100(2) K during data collection. The structure was solved with the ShelXT (Sheldrick, 2015) structure solution program using the Intrinsic Phasing solution
method and by using Olex2 (Dolomanov et al., 2009) as the graphical interface. The model was refined with version 2016/6 of ShelXL (Sheldrick, 2015) using
Least Squares minimisation.

Crystal Data. C¢H10F204, M, = 184.14, orthorhombic, P212:2; (No. 19), a = 8.3866(2) A, b = 8.4182(2) A, c = 10.2320(2) &, a= = y=90°, V=722.38(3) A3, T =
100(2) K, Z=4,Z'=1, u(MoK,) = 0.171, 16292 reflections measured, 1816 unique (Rin: = 0.0207) which were used in all calculations. The final wR; was 0.0609
(all data) and R; was 0.0218 (I > 2(I)).
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3.2 1,6-Anhydro-3,4-dideoxy-3,4-difluoro-B-D-galactopyranose 19

Figure 2: Thermal ellipsoids drawn at the 50% probability level.

Experimental. Single clear colourless prism-shaped crystals of MB-7922-053 were recrystallised from EtOAc by slow evaporation. A suitable crystal
0.23x0.12x0.06 mm3 was selected and mounted on a MITIGEN holder silicon oil on an Rigaku AFC12 FRE-VHF diffractometer. The crystal was kept at a steady T
= 100(2) K during data collection. The structure was solved with the ShelXT 2014/5 (Sheldrick, 2014) structure solution program using the direct phasing
methods solution method and by using Olex2 (Dolomanov etal., 2009) as the graphical interface. The model was refined with version 2016/6 of ShelXL (Sheldrick,
2015) using Least Squares minimisation.

Crystal Data. CsHgF203, M, = 166.12, orthorhombic, P212121 (No. 19), a = 5.6134(2) A, b = 10.6394(3) A, ¢ = 21.7983(5) A, = = y=90°, V= 1301.86(7) A3, T =
100(2) K, Z=8,Z'= 2, u(MoK,) = 0.169, 17978 reflections measured, 4125 unique (Ri: = 0.0346) which were used in all calculations. The final wR; was 0.0761
(all data) and R; was 0.0307 (I > 2(I)).
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3.3 4,6-Di-O-Acetyl-2,3-dideoxy-2,3-difluoro-a-bD-galactopyranose a-16d

Figure 3: Thermal ellipsoids drawn at the 50% probability level.

Experimental. Single clear colourless block-shaped crystals of (2016s0t0008-K-100K) were recrystallised from pentane and Et,0 by slow evaporation. A
suitable crystal (0.31x0.24x0.04) was selected and mounted on a MITIGEN holder in perfluoroether oil on a Rigaku AFC12 FRE-HF diffractometer. The crystal
was kept at T = 100(2) K during data collection. Using Olex2 (Dolomanov et al., 2009), the structure was solved with the ShelXT (Sheldrick, 2015) structure
solution program, using the Direct Methods solution method. The model was refined with ShelXL (Sheldrick, 2015) using Least Squares minimisation.

Crystal Data. CoH14F204, M, = 224.20, monoclinic, P21 (No. 4), a = 10.9535(5) &, b =7.9162(3) A, c = 11.9942(5) A, = 98.836(4)’, a= y=90°, V= 1027.67(7) A3,
T=100(2)K,Z=4,Z"'=2, y(MoK,) = 0.134, 9660 reflections measured, 5263 unique (Rin: = 0.0220) which were used in all calculations. The final wR; was 0.0943
(all data) and R; was 0.0404 (1 > 2(I)).



