(\) BEILSTEIN JOURNAL OF ORGANIC CHEMISTRY

Supporting Information
for

Synthesis of multiply fluorinated N-acetyl-D-glucosamine and
D-galactosamine analogs via the corresponding
deoxyfluorinated glucosazide and galactosazide phenyl
thioglycosides

Vojtéch Hamala, Lucie Cervenkova Stastna, Martin Kurfift, Petra Cufinova,
Martin DraCinsky and Jindfich Karban

Beilstein J. Org. Chem. 2021, 17, 1086—1095. doi:10.3762/bjoc.17.85

Copies of 'H, 13C, 19F, and 2D NMR spectra for new
compounds

License and Terms: This is a supporting information file under the terms of the Creative Commons Attribution License (https://creativecommons.org/
licenses/by/4.0). Please note that the reuse, redistribution and reproduction in particular requires that the author(s) and source are credited and that
individual graphics may be subject to special legal provisions.

The license is subject to the Beilstein Journal of Organic Chemistry terms and conditions: (https://www.beilstein-journals.org/bjoc/terms)



https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://www.beilstein-journals.org/bjoc/terms
https://doi.org/10.3762%2Fbjoc.17.85

Table of Contents

NMR COMPOUND I8 ...ttt st s S4
NMR COMPOUND 0-19......uiiiiiiiee e st S9
NMR COMPOUND B-19....iiiiiiiiieieneeeeeeeteet ettt sttt sttt ettt st s s nesbeenaesaesaeennes S14
NMR COMPOUND 20 ......cocuimiiiiiiiniieieniietete sttt ettt ettt sttt st saeesaesbeesee st sbeessesseeseessesaeennennens S19
NMR COMPOUND 0-23......cooiiieienietee ettt sttt sttt st st be e e nesbee e s bt ennenees S26
NMR COMPOUND B-23 ...ttt s S31
NMR COMPOUND 024ttt sttt S37
NMR COMPOUND B-24.......ooiiiiienienteeeeeeete ettt sttt sttt ettt st bbbt e e e naesanennes S42
NMR COMPOUND 25 ..ottt sttt sttt et ettt et et be bt eae et e b esae bt esnenesreemnennens S47
NMR COMPOUND 26........couiiiiiiiiiiiiieiieeee ettt s S52
NMR COMPOUND 31 ..ottt S57
NMR COMPOUND B-25.... ettt sttt sttt ettt ne b s sbe e e naesaeennes S63
NMR COMPOUND 32 ......ooiiiiiiiiiitetentetete sttt ettt ettt sttt et be bt eaeesaesbeesnesbeeseetesreennenre s S68
NMR COMPOUNDS B-22 and 33.........ooiiiiiiiiiiiiiieecee ettt S73
NMR COMPOUND 0-34......ooiiiiiiie ettt s S79
NMR COMPOUND B-34......ceoiiiieienerteene ettt ettt sttt st sa e st ene bt s ne bt eneesaeeanennes S84
NMR COMPOUND 0-35....cceeiiiieereetee ettt sttt ettt et st b e sre e ne bt ene s bt ennenees S90
NMR COMPOUND 35 (0/ €a. 1/5)..cccuiiiiiiiiiiiiiiiieiiecieceee et S95
NMR COMPOUND 0-30.........c.ooiiiiiiiiiiiiicieiee st S100
NMR COMPOUND B-30.......coeiiiiieiiiinteieniietete sttt sttt ettt ettt s sre s ne b e S105
NMR COMPOUND 37 ..ottt sttt ettt sttt sttt st b st sbe st e b e sae e bt saae e e S110
NMR COMPOUND 38 ...ttt s S116
NMR COMPOUND 39 ...ttt s S121



NMR COMPOUND G0........oouiiiiiiiiiiieeeee ettt e S127

NMR COMPOUND 41 ..ottt s S132
NMR COMPOUND 42 ...ttt ettt sttt st ettt sa e bt et e b saeeae b esee e e S138
NMR COMPOUND 43 ...ttt ettt sttt sttt st esaesbe et e b saeesae b esaenee e S144
NMR COMPOUND G4 ........ooiiiiiiiiiiiieee ettt S149
NMR COMPOUND 45 ..ottt S154
NMR COMPOUND 40......ccuiriiiiiiiieienieetee sttt ettt sttt ettt st sbe et sbesaeeae b saee e e S160
NMR COMPOUND 47 ......ooiiiiiiiiiieertteteste sttt ettt sttt sttt sttt st sbe st e b b sae b saee e e S165
NMR COMPOUND 48 ...ttt s S170
NMR COMPOUND 49 ..ottt s S175
NMR COMPOUND S0......cooiiiiiiiiieeniteteeetetet ettt sttt st et b st saesresate st sreesnesbesaeeeene S181
NMR COMPOUND ST .....coiiiiiiiiiiieentetee ettt ettt sttt ettt sae bt st e st sae e b snee e e S187
NMR COMPOUND 52 ...ttt st s S193
NMR COMPOUND 53 ...ttt st s S198
NMR COMPOUND 54 ...ttt sttt st ettt st sb st sae et e bt sreeae b enee e e S204
NMR COMPOUND S5 ...ttt sttt st ettt et bttt sae et esr e saeeae bt seeeee e S209
NMR COMPOUND S6.......ccooouiiiiiiiiiiiiiieintc ettt st S214
NMR COMPOUND 57 ...c..coiiiiiiiiiiiee ettt s s 5220
NMR COMPOUND S8 ...ttt sttt sttt sttt st sr et et sbeestesbesreesaesbesneensenne S225
NMR COMPOUND 59 ...ttt sttt sttt st et sttt bt et be b ae b sbee e e S231
NMR COMPOUND 60 ........ccoooiiiiiiiiiiiiiieecee ettt s S237
NMR COMPOUND B1 .......coooiiiiiiiiiiiiiiiiiei ettt s s s 5243
NMR COMPOUND 62 .......cueiiiiiiiiiiiteterttetete sttt sttt st ettt sttt et sbe bt et e b sreesae b sneenee e S248
NMR COMPOUND 63 .......coeoiiiietiiiiteeenteetete sttt sttt st ettt et sa st sbesbe et besaeesae b sneenee e S253



NMR COMPOUND 64 ........c.oooiiiiiiiiiiiiieeee ettt s S258

NMR COMPOUND 65 ........ccooiiiiiiiiiiiceeeee ettt s 5263
NMR COMPOUND G0..........coueiiiiiriiiiiniieieie ettt sttt st ettt ae bttt saeesae b eaee e e S268
NMR COMPOUND 67 ......ccooiiiiiiiiiieientteete ettt ettt sttt st ettt st ae bttt s ae b eaee e e S273
NMR COMPOUND 68 ........c.ooiiiiiiiiiiiceeeee ettt s S278
NMR COMPOUND 69 ........coooiiiiiiiiiiieee ettt s S283
NMR COMPOUND 70 ......coouiiiiiiiiieieerteete sttt ettt sttt ettt st saesbe et et saeesae b saee e e S288
NMR COMPOUND 71 ...coiiiiiiiiiiiiteeneeteie sttt ettt sttt sttt st bt st be s ae b saee e e S294
NMR COMPOUND 72 ..ottt s s S297

S3



NMR COMPOUND 18

'"H NMR (400 MHz, CDCl3) 18 (o/ ca. 10/3)
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13C NMR (100 MHz, CDCl;) 18
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F NMR (376 MHz, CDCl;) 18 (0/f ca. 10/3)
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'H-'H COSY 18
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'H-BC HSQC 18
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NMR COMPOUND o-19

'"H NMR (400 MHz, CDCls) a-19
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13C NMR (100 MHz, CDCl;) a-19
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F NMR (376 MHz, CDCl;) a-19
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'H-'H COSY a-19

| b

-r1.5

4.5

-5.0

= o 4
OH
Fe " i
Nasph
[ ]
2 ©
58 5.6 54 5.2 50 48 46 44 42 40 3.8 3.6 3.4 32 30 2.8 2.6 2.4 22 2.0 1.8 1.6

f2 (ppm)

S12

f1 (ppm)



'H-BC HSQC ¢-19
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NMR COMPOUND g-19

(ca 16% of 2,3-dideoxy-2,3-difluoro-C-a- or B-D-arabinofuranosyl-formaldehyde diphenyl dithioacetal S1)

'"H NMR (400 MHz, CDCIl3) B-19 (and ca 16% S1)
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BC NMR (100 MHz, CDCl:) $-19 (and ca 16% S1)
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F NMR (376 MHz, CDCl;) p-19 (and ca 16% S1)
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'H-'H COSY B-19
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'H-BC HSQC g-19
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NMR COMPOUND 20

'"H NMR (400 MHz, CDCl3) 20
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13C NMR (100 MHz, CDCl3) 20
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F NMR (376 MHz, CDCl;) 20
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"H-'H COSY 20
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'H-BC HMBC 20
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'H-BC HSQC 20
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NMR COMPOUND ¢-23

'"H NMR (400 MHz, CDCl3) a-23
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13C NMR (100 MHz, CDCl;) a-23
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F NMR (376 MHz, CDCl;) a-23
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NMR COMPOUND g-23

'"H NMR (400 MHz, CDCl3) B-23
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13C NMR (100 MHz, CDCl3) B-23
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F NMR (376 MHz, CDCl;) B-23
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'H-1*C HSQC B-23
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'H-*C HMBC g-23
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NMR COMPOUND o-24

'"H NMR (400 MHz, CDCls3) a-24
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13C NMR (100 MHz, CDCl;) a-24
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F NMR (376 MHz, CDCl;) a-24
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NMR COMPOUND g-24

'"H NMR (400 MHz, CDCl3) B-24
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13C NMR (100 MHz, CDCl;) p-24
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F NMR (376 MHz, CDCl;) B-24
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'H-BC HSQC p-24
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NMR COMPOUND 25

'"H NMR (400 MHz, CDCl3) 25
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13C NMR (100 MHz, CDCl3) 25
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F NMR (376 MHz, CDCl3) 25
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NMR COMPOUND 26

'"H NMR (400 MHz, CDCl3) 26
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13C NMR (100 MHz, CDCl3) 26
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F NMR (376 MHz, CDCl;) 26
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NMR COMPOUND 31
'"H NMR (400 MHz, CDCls) 31
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13C NMR (100 MHz, CDCl;) 31
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F NMR (376 MHz, CDCl;) 31
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TH-BC HSQC 31
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'H-*C HMBC 31
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NMR COMPOUND (-25

'"H NMR (400 MHz, CDCls) -25
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13C NMR (100 MHz, CDCl;) $-25
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F NMR (376 MHz, CDCl;) $-25
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'H-BC HSQC B-25
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NMR COMPOUND 32

'"H NMR (400 MHz, CDCl3) 32
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13C NMR (100 MHz, CDCl3) 32
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F NMR (376 MHz, CDCl;) 32
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'H-'H COSY 32
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'H-BC HSQC 32
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NMR COMPOUNDS (-22 and 33

"H NMR (400 MHz, CDCls) -22 (ca. 9% of 33)
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BC NMR (100 MHz, CDCL:) $-22 (ca. 9% of 33)
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F NMR (376 MHz, CDCl3) B-22 (ca. 5% of a-33 and 4% of 3-33)
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"H-"H COSY B-22 (ca. 9% of 33)
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'H-C HMBC B-22 (ca. 9% of 33)
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"H-BC HSQC B-22 (ca. 9% of 33)
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NMR COMPOUND o-34

'"H NMR (400 MHz, CDCls) a-34
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13C NMR (100 MHz, CDCl;) a-34
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F NMR (376 MHz, CDCl;) a-34
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NMR COMPOUND g-34

'"H NMR (400 MHz, CDCl3) B-34
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13C NMR (100 MHz, CDCl3) B-34
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F NMR (376 MHz, CDCl;) B-34
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'H-"H COSY B-34
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'H-*C HMBC g-34
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'H-1*C HSQC B-34
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NMR COMPOUND ¢-35

'"H NMR (400 MHz, CDCl3) a-35
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13C NMR (100 MHz, CDCl;) a-35
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F NMR (376 MHz, CDCl;) a-35
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'H-'H COSY a-35
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'H-BC HSQC a-35
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NMR COMPOUND 35 (o/p ca. 1/5)

'"H NMR (400 MHz, CDCls) 35 (o/p ca. 1/5)
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13C NMR (100 MHz, CDCl3) 35 (0/f ca. 1/5)
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F NMR (376 MHz, CDCl;) 35 (0/f ca. 1/5)
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"H-"H COSY 35 (o/B ca. 1/5)
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"H-BC HSQC 35 (o/B ca. 1/5)
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NMR COMPOUND o-36

'"H NMR (400 MHz, CDCls) a-36
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13C NMR (100 MHz, CDCl;) a-36
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F NMR (376 MHz, CDCl;) a-36
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'H-'H COSY a-36
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NMR COMPOUND B-36

'"H NMR (400 MHz, CDCl3) B-38
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13C NMR (100 MHz, CDCl3) B-36
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F NMR (376 MHz, CDCl3) B-36
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'H-"H COSY B-36
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'H-1*C HSQC B-36
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NMR COMPOUND 37

'"H NMR (400 MHz, CDCls) 37 (o/p ca. 5/3)
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13C NMR (100 MHz, CDCl3) 37
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F NMR (376 MHz, CDCl;) 37 (0/f ca. 5/3)
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'H-'H COSY 37
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'H-BC HMBC 37
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'H-BC HSQC 37
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NMR COMPOUND 38

'"H NMR (400 MHz, CDCl3) 38
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13C NMR (100 MHz, CDCl;) 38
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F NMR (376 MHz, CDCl;) 38
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'H-'H COSY 38
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'H-BC HSQC 38
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NMR COMPOUND 39

"H NMR (400 MHz, CDCl3) 39 (ca. 40% B-anomer)
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13C NMR (100 MHz, CDCl3) 39
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F NMR (376 MHz, CDCl;) 39 (ca. 40 % [-anomer)
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'H-'H COSY 39
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'H-3C HMBC 39
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'H-BC HSQC 39
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NMR COMPOUND 40

'"H NMR (400 MHz, CDCl3) 40 (o/B ca. 10/3)
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13C NMR (100 MHz, CDCl3) 40
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F NMR (376 MHz, CDCl3) 40 (o/B ca. 10/3)
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'H-'H COSY 40
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'H-C HSQC 40
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NMR COMPOUND 41

H NMR (400 MHz, CDCls) 41 (/B ca. 2/1)
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13C NMR (100 MHz, CDCl;) 41
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1F NMR (376 MHz, CDCL;) 41 (a/B ca. 2/1)
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"H-'H COSY 41
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'H-BC HMBC 41
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TH-BC HSQC 41
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'"H NMR (400 MHz, CDCl3) 42 (o/B ca. 10/3)
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13C NMR (100 MHz, CDCl3) 42
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F NMR (376 MHz, CDCl3) 42 (o/B ca. 10/3)
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'H-'H COSY 42
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'H-BC HMBC 42
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'H-BC HSQC 42
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NMR COMPOUND 43

H NMR (400 MHz, CDCls) 43 (o/B ca. 2/1)
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13C APT NMR (100 MHz, CDCl;) 43
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F NMR (376 MHz, CDCl3) 43 (0/B ca. 2/1)
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'H-'H COSY 43
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'H-BC HSQC 43
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NMR COMPOUND 44

'"H NMR (400 MHz, CDCl3) 44 (o/B ca. 2/1)
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13C NMR (100 MHz, CDCl;) 44
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F NMR (376 MHz, CDCl3) 44 (0/B ca. 2/1)
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'H-'H COSY 44
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'H-BC HSQC 44
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NMR COMPOUND 45

'"H NMR (400 MHz, CDCl3) 45 (o/B ca. 5/3)
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13C NMR (100 MHz, CDCl3) 45
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F NMR (376 MHz, CDCl;) 45 (o/B ca. 5/3)
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'H-'H COSY 45
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'H-BC HMBC 45
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'H-BC HSQC 45
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NMR COMPOUND 46

'"H NMR (400 MHz, CDCl3) 46 (o/B ca. 5/2)
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13C NMR (100 MHz, CDCl3) 46
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1YF NMR (376 MHz, CDCL;) 46 (/B ca. 5/2)
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'H-'H COSY 46
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'H-BC HSQC 46
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NMR COMPOUND 47

H NMR (400 MHz, CDCls) 47 (o/B ca. 2/1)
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13C NMR (100 MHz, CDCl3) 47
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1F NMR (376 MHz, CDCl;) 47 (/B ca. 2/1)
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'H-'H COSY 47
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'H-BC HSQC 47
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NMR COMPOUND 48

'"H NMR (400 MHz, CDCls) 48 (o/p ca. 2/1)
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13C NMR (100 MHz, CDCl;) 48
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F NMR (376 MHz, CDCl;) 48 (0/f ca. 2/1)
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'H-'H COSY 48
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'H-BC HSQC 48

JJ\__M\M\«M

I

Ty

F _OBn
0
F
N3 OH
o
@ ©
Qoo
o

i

oo

54 53 52 51 5.0 49 48 47 46 45 44 43 42 41 40 39 38 3.7 36 35

f2 (ppm)

S174

f1 (ppm)



NMR COMPOUND 49

'H NMR (400 MHz, CD3;0D) 49 (ca. 5% p-anomer)
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13C NMR (100 MHz, CDs;OD) 49
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F NMR (376 MHz, CD30D) 49 (ca. 5% [-anomer)
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'H-'H COSY 49
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'H-BC HMBC 49
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NMR COMPOUND 50

'"H NMR (400 MHz, CD30D) 50 (o/B ca. 10/1)
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13C NMR (100 MHz, CDs;OD) 50
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F NMR (376 MHz, CD;OD) 50 (o/B ca. 10/1)
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NMR COMPOUND 51

'"H NMR (400 MHz, CD;0D) 51 (o/ ca. 10/1)
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13C NMR (100 MHz, CDs;OD) 51
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F NMR (376 MHz, CD3;OD) 51 (o/B ca. 10/1)

Oomm M~ 0 v~ O
(ol (o (o B (o) 0 o) 00 o
[sxer ey Royl [sx ey e ier]
-ttt ) ol e o,
[ T B | A T
CS I S #

OBn
F
Ay

AcHN ©H

N L G |

= I
o
1955 -196.0 -196.5 -197.0 197 5 -198.0 -198.5 -199.0 199 £
f1 (ppm)

S189



'H-'H COSY 51

f1 (ppm)

52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35
f2 (ppm)

S190



'H-BC HMBC 51

i -50

— o
-60
= oy | == 70

et = = L s
S = s o= = Becsousey 5=
:

_—— s : -90

110
_OBn 120
1 3 P °
@ S i = Bn O _1 30
OH
I — | AcHN
i o o= e

51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 3.6
f2 (ppm)

S191



'H-BC HSQC 51

A

52 5.1

50 4.9

48 47 46 45 44 43 42 4.1
f2 (ppm)

S192

40 39 38 37 36

f1 (ppm)



NMR COMPOUND 52

'"H NMR (400 MHz, CD3;0D) 52 (ca. 4% [B-anomer)
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13C NMR (100 MHz, CD3OD) 52
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F NMR (376 MHz, CD3;0D) 52 (ca. 4% [B-anomer)
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NMR COMPOUND 53

'"H NMR (400 MHz, CD30D) 53 (o/B ca. 10/1)

@
i
=~

agl:

i
Fie

OBn

OH

AcHN

IMTO__,

= Lz'g

15 10 05 0.0

)0 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 2.0

f1 (ppm)

S198



13C NMR (100 MHz, CDs;OD) 53
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F NMR (376 MHz, CD3;OD) 53 (o/B ca. 10/1)
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NMR COMPOUND 54

'"H NMR (400 MHz, CD;0D) 54
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13C NMR (100 MHz, CDsOD) 54
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F NMR (376 MHz, CD:;0OD) 54
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NMR COMPOUND 55

'"H NMR (400 MHz, CD30D) 55 (a/B ca. 10/1)
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13C NMR (100 MHz, CD3;OD) 55
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F NMR (376 MHz, CD30OD) 55 (0o/B ca. 10/1)
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'H-13C HSQC 55
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NMR COMPOUND 56

'"H NMR (400 MHz, CD30D) 56 (o/B ca. 5/1)
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13C NMR (100 MHz, CD3OD) 56
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F NMR (376 MHz, CD30D) 56 (a/B ca. 5/1)
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F _OBn
BnO
AcHNe OH 0
0
e _
é
G:I @

b
®
|
¥

re

=T

o B

@

e o0cp O &= Y

1

@0

-3.4
-3.5
-3.6
-3.7
-3.8
-3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
-5.0
-5.1

52 51 50 49 48 47

46 45 44 43 42 41 40 39 38 37 36 35

f2 (ppm)

S217

-5.2

f1 (ppm)



'H-BC HMBC 56

L

|

L

=] = F _OBn ooDe
N BnO N 55
AcHN ©OH

52 51 50 49 48 47 46 45 44 43 42 41 40 39 3.8 3.7 36 35
f2 (ppm)

5218

f1 (ppm)



'H-1C HSQC 56
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NMR COMPOUND 57

'"H NMR (400 MHz, CD30D) 57 (o/B ca. 10/1)
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13C NMR (100 MHz, CDsOD) 57
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F NMR (376 MHz, CD3;OD) 57 (o/B ca. 10/1)
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'H-'"H COSY NMR 57
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'H-BC HSQC NMR 57
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NMR COMPOUND 58

'"H NMR (400 MHz, CD;0D) 58

66 7
659 °€]
19°¢€1
lg'e
(AR
(ALj
€9°¢1
£9°¢]
o€
69°€]
bLE]

BLE;
€L'e
Ty
zT Y
62 71
6271
a4
Zry

vy

evr'y
44

St vt
v v-

95
95
951
95 11
151
Z6'7]
Z6'11
€6'7]
767
G687
S0'S
90'S
L0°S]
80'G
G161
glL's
AN
1T L]
82 L
mmi
62°L
0€'L
e
LE L]
B84
€e.

F _OBn
o
F
AcHN l
OH

o e |

Se'l

(PR

52 51 50 49 43 47 46 45 44 43 42 41 40 39 38 37 36

Mwum d L

.

Lo

15 10 05 00

T

30 25 20

0 35

50 45 40

f1 (ppm)

T

00 95 90 85 80 75 70 65 60 55

T

5225



13C NMR (100 MHz, CD3;OD) 58
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F NMR (376 MHz, CD:;0OD) 58
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NMR COMPOUND 59

'"H NMR (400 MHz, CD;0D) 59
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13C NMR (100 MHz, CD3OD) 59
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F NMR (376 MHz, CD:;0OD) 59
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NMR COMPOUND 60

'"H NMR (400 MHz, CD30D) 60 (o/B ca. 10/1)
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13C NMR (100 MHz, CD3OD) 60
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F NMR (376 MHz, CD3;OD) 60 (o/B ca. 10/1)
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'H-BC HSQC 60
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NMR COMPOUND 61

'"H NMR (400 MHz, CD;0D) 61 (a/p ca. 10/1)
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13C NMR (100 MHz, CDsOD) 61
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NMR COMPOUND 62

'"H NMR (400 MHz, CD;0D) 62
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13C NMR (100 MHz, CD3OD) 62

8bcc—

60'vS
SCPvs
FALE

S g )

[+] ) _CG _—n
BE 69

v 691
0€ ' bL1
WA |
8y'LL
gs'LL

€228
mN_Nm\\w
76'€8]
S6'C8:

826
v6°26"
60°€6
60°C61
0L'¢6]
06 161
1676
1676

w—r

bSELL—

HO

AcHN

OH

T T T o

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

0

10

f1 (ppm)

5249



F NMR (376 MHz, CD3;0OD) 62
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NMR COMPOUND 63

'"H NMR (400 MHz, CD30D) 63 (o/B ca. 10/3)
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13C NMR (100 MHz, CDsOD) 63
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F NMR (376 MHz, CD30OD) 63 (0/B ca. 10/3)
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'"H NMR (400 MHz, CD;0D) 64
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13C NMR (100 MHz, CDsOD) 64
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F NMR (376 MHz, CD:;OD) 64
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NMR COMPOUND 65

'"H NMR (400 MHz, CD30D) 65 (o/B ca. 10/1)
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13C NMR (100 MHz, CD3;OD) 65
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F NMR (376 MHz, CD3OD) 65 (o/B ca. 10/1)
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"H-BC HSQC 65
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NMR COMPOUND 66

'"H NMR (400 MHz, CD30D) 66 (o/B ca. 10/3)
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13C NMR (100 MHz, CD3OD) 66
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F NMR (376 MHz, CD3;OD) 66 (o/B ca. 10/3)
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'H-'"H COSY NMR 66
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'H-C HSQC NMR 66
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NMR COMPOUND 67

'"H NMR (400 MHz, CD;0D) 67
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13C NMR (100 MHz, CD3OD) 67
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F NMR (376 MHz, CD30OD) 67
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A

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

-4.9

-5.0
5.1

O _F
| | Q
F
AcHN
| OH
5.3

52 51 50 49 48 47 46 45 44 43
f2 (ppm)

S276

f1 (ppm)



'H-BC HSQC 67
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NMR COMPOUND 68

'"H NMR (400 MHz, CD30D) 68 (a/B ca. 10/1)

J

OH

F

HO

AcHN ©H

[i_pnh

100 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20

Fre

1.0 05 0.0

1.5

f1 (ppm)

S278



13C NMR (100 MHz, CDsOD) 68
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F NMR (376 MHz, CD30OD) 68 (0o/B ca. 10/1)
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'H-'H COSY 68
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'H-BC HSQC 68
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NMR COMPOUND 69

'"H NMR (400 MHz, CD30D) 69 (ca. 2-3% [3-anomer)
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13C NMR (100 MHz, CD3OD) 69
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F NMR (376 MHz, CD30D) 69 (ca. 2-3% [B-anomer)
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"H-'H COSY 69
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'H-BC HSQC 69
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NMR COMPOUND 70

'"H NMR (400 MHz, CD30D) 70 (o/B ca. 10/1)
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13C NMR (100 MHz, CD:;OD) 70
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F NMR (376 MHz, CD30D) 70 (0o/B ca. 10/1)
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'H-'H COSY 70
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'H-BC HMBC 70
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'H-BC HSQC 70
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NMR COMPOUND 71

'"H NMR (400 MHz, CD3;0D) 71 (ca. 8% B-anomer)
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13C NMR (100 MHz, CD:;OD) 71
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F NMR (376 MHz, CD3;0D) 71 (ca. 3% [-anomer)
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NMR COMPOUND 72

'"H NMR (400 MHz, CD30D) 72 (o/B ca. 10/1)
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13C NMR (100 MHz, CD3;OD) 72
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F NMR (376 MHz, CD;OD) 72 (a/B ca. 10/1)
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'H-'H COSY 72
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'H-B3C HSQC 72
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