Electronic Supplementary Material (ESI) for ChemComm.
This journal is © The Royal Society of Chemistry 2023

1

Supporting information for

Glycosylation of vicinal di-and trifluorinated glucose and galactose donors

Kler Huonnic® and Bruno Linclau®?*

Author affiliations:

a Prof B. Linclau, K. Huonnic

School of Chemistry

University of Southampton

Southampton SO17 1BJ, UK

b Prof. B. Linclau

Department of Organic and Macromolecular Chemistry
Ghent University

Krijgslaan 281-S4, B-9000 Ghent, Belgium

E-mail: Bruno.linclau@UGent.be



Table of Contents

1 General iNfOrmMation ..ot ssseneenreee e s e e e e s s s ss s s s s s s ssssnnnnsssesseesessssssssssssssssnnnnnnnesnnnanes 15
2 Synthesis and characterisation of the glycosylation donors...........ccoeeciiiiiiiirirreeeeeeenieniennnnccccssesennennes 15
2.1 PrECUISOE SYNTRESES ..ottt ettt e ettt s e et e st e st e et e ettt e s ataessteasssaesataasasaasssassessassaensseen 15
2.1.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-p-glucopyranose (1) ....ccccceeeeeeceeevieenieesieesieesieenene 15
2.1.2 6-0-Acetyl-4-O-benzyl-2,3-dideoxy-2,3-difluoro-pD-glucopyranose (2)........cccceeeeeviveeveeeiveennnn. 16
2.13 1,6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-D-glucopyranose (3) ....cccceeceeerieeniieesiieeeneeesieeseeens 17
2.1.4 1,6-Di-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-p-galactopyranoside (SI-5) ............. 17
2.1.5 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-p-galactopyranose (5).....c..cccceeveeneenueenuenunen. 18
2.1.6 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-nD-galactopyranose (6) .........cceceeveereeneeneeneenieesiennnen. 18

2.2 1 L =2 PR USS 19
2.2.1 6-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl triflate (SI-7)................ 19

2.3 TOSYIQTE.......eeeeeeeeeeeee ettt e ettt e e ettt e e e et e e et e e e ettt e e e e ats e e e e aatsaaeesssaaeaatsaaeeaatsaaeenssaeeatraaaan 19
2.3.1 Tosyl 6-0-acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-o/B-b-glucopyranoside (SI-8)................. 19

2.4 (o] Lo o Lo Tol =2 [ 1o (o 1 =X SRS PSR 20
24.1 LCT=TaT=T = | W o o Tol=Te [U ] <SPS 20
2.4.2 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-glucopyranosyl trichloroacetimidate (7).............. 20

243 6-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl trichloroacetimidate (8)

21
2.4.4 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-glucopyranosyl trichloroacetimidate (9)............. 21
245 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl trichloroacetimidate (10)........ 22

2.4.6 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl trichloroacetimidate

(11) 23
24.7 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl trichloroacetimidate (12)........ 23
3 Glycosidation raCtIONS.......ccciiiiiiriireenereretttttitiiiiessssssssssnsnnesseeeeeeessssssssssssssssnsnnnssssseessessssssssssssssssnnnnnns 24
3.1 General procedure for isopropyl glycoside fOrmation.............cc.ccceeeuvevveesiivesiieesiiieeiiessivesiieesieesinens 24
3.2 Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2, 3-difluoro-a/B-p-glucopyranoside (13).........cccccceveveceenennenne. 24
3.2.1 Glycosidation (Table 2, NTrY 1) ....uiciiiiieeciee ettt et re e sbe e s be e sbaeeaeas 24
3.2.2 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3........cceevrurrurrrrnne. 24
323 Characterisation of the glycosides (PUre aNOMErS)......cccueivieriiiienieiiieere e 25
3.3 Isopropyl 6-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/8-p-galactopyranoside (14)................. 26
3.3.1 Glycosylation (TAbIe 2, ENTIY 5) c.uueiiiieiieece ettt e s e st e e s be e sbaeeaeas 26
3.3.2 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3........cceevrurrurrrrne. 26

333 Characterisation of the glycosides (both anOMErs)........ccccovveiiiiiiiiiiiiee e, 26



34 Isopropyl 6-O-acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/8-p-glucopyranoside (15) ..................... 27
34.1 Glycosidation (Table 2, NTIY 2)....eiciiiieei ettt sre e sbe e s be e sbaeeaeas 27
3.4.2 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3........cceecvrrrurrrrnne. 27
343 Characterisation of the glycosides (as anomeric MIXtUre) .......cccvevvveeiiieiiieenieese e 28

3.5 Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/8-p-glucopyranoside (16)...............cccccueeunc.. 29
3.5.1 Glycosylation (Table 2, €NTIY 3) ...t sae e sbe e e be e sbaeeaeas 29
3.5.2 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3........cceevrurrurrurnne. 29
353 Characterisation of the glycosides (as anomeric MIXtUre) .......cccvevveeiieenieeenieesce e 29

3.6 Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-p-galactopyranoside (17) ...........cccceeerveunn... 30
3.6.1 Glycosylation (TAbIe 2, @NTIY 4) c..eeieeieicieece ettt e s ae e sbeesbe e sbaeeaeas 30
3.6.2 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCls........cceevvrurrurrrenen. 30
3.6.3 Characterisation of the glycosides (beta anomer only).......cccccvvevieiiiiene e, 31

3.7 Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/8-p-galactopyranoside (18) ..............cccceeunc.. 31
3.71 Glycosylation (TAbIe 2, ENTIY B) ....eieuiiiiieeciee ettt ettt e re e sbe e sbeesbeesbaeeaeas 31
3.7.2 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3........cceevrurrurrrrne. 32
3.7.3 Characterisation of the glycosides (beta anomer only).......ccccecvveveeiiiiene i, 32

4 GlycoSYIation FEACIONS .....eeveiiiiiiiiiiiiiiiissinnneerrteeeetttieesssssssssssssnsnnsnssesessesssssssssssssssssnsnnnnneesessssssssssssssses 33

4.1 GNEIAI PIrOCEUUIE ...ttt e st e et e sttt e st e et e ettt e s ataeasteasasaesntaasaseesasaasasessassasnseeen 33

4.2 Glycosylation with 1,2:3,4-di-O-isopropylidene-a-p-galactopyranose.............ccccoeeeveerciveeiiesesiueesnnnnn 33

4.2.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-

o] Ter o] o} = Yo Te Ty To [N K ) TR U UURIN 33
4.2.1.1  Glycosylation (Table 3, €NTIY 1) ..ciiiiiiieiiieciee ettt te e re s s srae et e s aaeesareesaseenane 33
4.2.1.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls......c..ccecvrvrun..... 33
4.2.1.3 Characterisation of the disaccharides (pure anomers) ........cccccvveeeeieeeeciiiieeecee e 34

4.2.2 6-0-Acetyl-4-O-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-o-D-galactopyranoside (20).........ccueiierieieenierie ettt sttt ettt 35
4.2.2.1  Glycosylation (Table 3, €NTIY 2) ..cciiiiiieiiiecie ettt sre e st s s srae e ba e s aeesereesaeenane 35
4.2.2.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls......c..ccecvrvrnn..... 35
4.2.2.3 Characterisation of the disaccharides (as anomeric MixXture)........cocceeeecuieeeeciieeeeecieee e, 36

4.2.3 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-glucopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-

o] ETer o] o} =Yoo Ty To [N 2 1 TSP UUPIN 36
4.2.3.1  Glycosylation (Table 3, €NTIY 3) ..ttt st s s ree e e e saeesareesabeenane 36
4.2.3.2  Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........ccccvrvrun..... 37
4.2.3.3 Characterisation of the disaccharides (as anomeric MiXture)........cccceeeecueeeeeciiieeeecieee e, 37

4.2.4 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-p-galactopyranosyl-1,2:3,4-di-O-isopropyliden-a-
R Tot e o)V = Ta T 1 o [N .2 ) OSSR POURRSRNt 38



4.2.4.1  Glycosylation (Table 3, €NTIY 4) ..ccueiiiieeiiieeee ettt sre e s te e be s s rrae et e s raeesareesaseesane 38
4.2.4.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........cceccvrvrun..... 38
4.2.4.3 Characterisation of the disaccharides (both anomers) .........ccccoeieciiiiiiiiieccie e, 39

4.2.5 6-0-Acetyl-O-4-benzoyl-2,3-dideoxy-2,3-difluoro-o/B-p-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-o-D-galactopyranoside (23)......c..eeieiieiieiieee ettt ettt st s s s 40
4.2.5.1  Glycosylation (Table 3, €NTIY 5) ..eiiiiiiieiiieciee ettt st e be s s sbee e e e saeesareesaseenane 40
4.2.5.2  Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........cceccvrvrun..... 40
4.2.5.3 Characterisation of the disaccharides (both anomers) .........cccoeieeiiiiiiiiieccie e, 40

4.2.6 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-o/B-p-galactopyranosyl-1,2:3,4-di-O-isopropyliden-a-

DR Tot e o)V = Ta T 1 o [N .7 ) OO STUSRURRSNt 41
4.2.6.1  Glycosylation (Table 3, €NTIY 3) ..ttt sre e st s s ree e be e e saeesereesaeenane 41
4.2.6.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........cceccvrvrun..... 42
4.2.6.3 Characterisation of the disaccharides (both anomers) .........ccccoeieciiiiiiiiiccciie e, 42

4.3 Glycosylation with methyl 2,3-O-isopropylidene-a-L-rhamnopyranoside..............ccccccuvvvveecvveesveennnn.. 43

43.1 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-p-galactopyranosyl-(1,4)-methyl ~ 2,3-O-

isopropylidene-a-L-rhamnopyranoside (25) ......couoiiiiiiiieiiee ettt ettt ettt s st s 43
4.3.1.1  Glycosylation t0 25 (FIUIE 2)....uiiiiieiieeiiieeiieesiteeeseeesiteeste e steeste e steesbeesssaeessasessaeessseessseesane 43
4.3.1.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........cceccvrvrune.... 43
4.3.1.3 Characterisation of the disaccharides (both anomers) .........ccccoieeiiiiiiiiicccie e, 44

4.3.2 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-o/B-p-galactopyranosyl-(1,4)-methyl 2,3-0-

isopropylidene-a-L-rhamnopyranoSide (26) ..........coieieereerierieieeieeie ettt st e et e e st seesaee e e e 45
4.3.2.1  Glycosylation t0 26 (FISUIE 2).....ciiiieiieeiiieeiieesiteeeseeesiteeste e steeste e steeebeessbaeesbesessaeessseesaseennne 45
4.3.2.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........ccccvrvenn..... 45
4.3.2.3 Characterisation of the disaccharides (both anomers) .........ccccoeoeciiiiiiiiiecci e, 46

4.4 Glycosylation with 3-chloropropyl 2-deoxy-2-azido-3,4-0-[(2°S,3°S)-2',3'-dimethoxybutane-2',3'-diyl]-
[ o1 [V ole o)V qle [T X o (=S UPS 47

4.4.1 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-p-galactopyranosyl-(1,6)-3-chloropropyl

2-deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside (27) ......cc.cceevueennne 47
4.4.1.1  Glycosylation t0 27 (FISUIE 2)..uueiiiieeiee e eieesiteeesee e siteesee e sre e ste e sbeesbe e ssbaeesbaeessaeessseesaseenane 47
4.4.1.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........ccecvrvrun..... 47
4.4.1.3 Characterisation of the disaccharides (both anomers) .........ccccoeieiiiiiiiieecc e, 48

4.4.2 BDA protecting Sroup remMOVAl .....c.uiiuiiiciiiiieccee st e st e e e e aeenrae s 49

4.42.1 BDA removal of the alfa anomer: 6-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-
galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-p-glucopyranoside (S1-9) .........ccccerverveerieeneene 49
4.4.2.2  Crude reaction mixture, P°F{*H} NMR, 376 MHz, CDCl3....ccococvvuiiririiiiiieeeee et 50
4.4.2.3  Characterisation of the disaccharide...........ccoiiiiiiiiiiiiii e 50



4.4.2.4 BDA removal of the beta-anomer: 6-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-B-p-

galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-p-glucopyranoside (SI-10) ..........cceccerveereereenne 51
4.4.2,5 Crude reaction mixture, P°F{*H} NMR, 376 MHz, CDCl3....ccococvvurvririiiiiiceeeieceeeeeeesee e 51
4.4.2.6  Characterisation of the disacCharide.........cccoeiiiiieiiiiiiee e 51

4.4.3 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-

2-azido-3,4-0-[(2’S,3'S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside (28) ........ccccecvvervveerveeriieennne 52
4.4.3.1  Glycosylation t0 28 (FIUIE 2).....cciiieeiieeiiieeiieesitteesee e siteesee e steesreesbeesbe e ssbaeesbesessaeessseesaseenane 52
4.4.3.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........ccecvrvrnne.... 52
4.4.3.3 Characterisation of the disaccharides (both anomers) .........ccccoiieiiiiiiiiiicccc e, 53

444 BDA FEMOVAL ..ttt ettt ettt ettt st she e s bt e bt b e et e eabestesatesaeeae 54

4.44.1 BDA removal of the alpha anomer: 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-

galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-p-glucopyranoside (SI-11) .......ccccceveeveerieereenne 54
4.4.4.2 Crude reaction mixture, P°F{*H} NMR, 376 MHz, CDCl3....ccocovvuiirireiiiiieceeeieceeeeeeesee e 54
4.4.43  Characterisation of the disacCharide.........cccceiiiiieiiii e 55

4.44.4 BDA removal of the beta anomer: 6-0-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-p-p-

galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-p-glucopyranoside (SI-12) .........cccecceeveereereenne 56
4.4.45 Crude reaction mixture, P°F{*H} NMR, 376 MHz, CDCl3....ccocovvuivrireiiiiieceeee et 56
4.4.4.6 Characterisation of the disaccharide.........cocoiiiiiiiiiiiii e 56
4.5 Glycosylation with phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-p-glucopyranose................. 57

451 Synthesis of phenyl 4-0-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-b-glucopyranose donor (SI-15)
57
4.5.2 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-o/B-b-galactopyranosyl-(1,6)-phenyl 4-0-

benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-D-glucopyranose (29) ........ccoceereereeneeneeieeie ettt 58
4.5.2.1  Glycosylation t0 29 (FISUIE 2)....uiiiieeiieeiiieeiieesiteeesee e siteesee e steeste e steesbe s ssbaeesbasessaeessseesaseenane 58
4.5.2.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........ccccvrveun..... 58
4.5.2.3 Characterisation of the disaccharides (both anomers) .........ccccoeieiiiiiiiiiicccie e, 59

4.5.3 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranosyl-(1,6)-phenyl  4-O-benzyl-2,3-

dideoxy-2,3-difluoro-1-thio-o-D-glucopyranose (30) .......c.ceueereereineeneeie ettt ettt ee et 60
4.5.3.1  Glycosylation t0 30 (FISUIE 2)....ceiiiieiiieiiieeiieesiteeeseeestteeste e sreesreesbeesbesssbaeesbeeessaeessseesaseenane 60
4.5.3.2 Ratio determination, crude reaction mixture, 1°F{*H} NMR, 376 MHz, CDCls.........cceccvrvrun..... 60
4.5.3.3 Characterisation of the disaccharides (both anomer)..........cccccovviieiiiiiiiiiiccc e, 61

CONLrol EXPEIIMENTS ...cciiiiiiieeeneerretrttetiisieesssssssssnnnnesseeseeeesssssssssssssssssnnnsssesseesessssssssssssssssnnnnnsnsansannes 62

5.1 Control experiment: glycosylation of 3,4,6-tri-O-acetyl-2-deoxy-2-fluorogalactosyl

(0g (o (][ oo Tol=3 A 2] o [o 1 L =2 62
5.1.1 oY e Yo [V Lot 4o o FETT RO 62
5.1.2 €] Aol T e =1 4T I PSP 62

5.1.3 Ratio determination, crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3........cceevrrrurrnrnne. 63



5.1.4 Characterisation of the glycosides as a mixture of both anomers ........cccccevvveiieiiiieccc e, 63
5.2 Control eXPerimeENt iN SCREME 2 ..........oeecueeeiiieeiieseeecee ettt et e e e st e st e s e e s te e s taesatesssssaesseeen 64
6  Copies of spectra of the novel COMPOUNS........cccciiiiiiiririnnerieiii s ssseereseeeeeeeessssssssssssssssnnnnnes 65
6.1 Copies Of the SPECLIa Of tRE PrECUISOIS.......ccuveeieescieeeiiiesseeesteesteesttesste ettt e st e steassseesssaesasesssssassseees 65
6.1.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-p-glucopyranose (1) ....cccceeveeeceeiiieenieenieesieesieenene 65
6.1.1.1  HNMR, 500 MH2Z, CDCl3..cveuiierieiiiereeiiietieiitetesteteseie et sae e bt s et sesese b se s ebesessebasesnens 66
6.1.1.2  BC{TH} NMR, 126 MHZ, CDCl3...cvcuiiietiriierieieietiisieeeteteee et sae s bets st ss s b te s b sebasessens 67
6.1.1.3  9F NMR, 471 MHZ, CDCl3 ..veuiierieiiereeiietieeetetest ettt sae et s et ss b e s b te s b e e s ebasessens 68
6.1.1.4  F{XH}NMR, 471 MHZ, CDCl3.ccviuiiierieiietieisieteieteeete ettt ettt b s be s b s baseesens 69
6.1.2 6-0-Acetyl-4-O-benzyl-2,3-dideoxy-2,3-difluoro-pD-glucopyranose (2)........cccceeeeeerveeveesiveennenn. 69
6.1.2.1  HNMR, 400 MHZ, CDCl3..ccveuiierieiiereiiietiieetetesi ettt e sttt b s be s s b ssebaneesens 70
6.1.2.2  BC{IH} NMR, 101 MHZ, CDCl3....cisvereriierieiitetiisreeesietesessetesessesessesessssese e s sessssesassesesessesassssens 71
6.1.2.3  PF NMR, 376 MHZ, CDCl3 ...veviietieiieteeiietcecetetest ettt ettt ettt b s b te s b s s baseenens 72
6.1.2.4  F{XH}NMR, 376 MHZ, CDCl3.ccviuiiieririietieieieteisteiete ettt sttt b e s base s 73
6.1.3 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-D-glucopyranose (3) .......cceeceeeereenieneeneeneenieeeeeens 73
6.1.3.1  HNMR, 500 MH2Z, CDCl3..cveuiierieiiereriiietiieteteseeteset ettt sae et s et ve s b s e s b ssebasessens 74
6.1.3.2  BC{TH} NMR, 126 MHZ, CDCl3...cucuiiiereriietieiiietisisteseieteeestete e s s bess st sse s b se s b sessebassssens 75
6.1.3.3  IF NMR, 471 MHZ, CDCl3 ..veuiicrieiieteeiieteeeetete ettt ettt sttt s b se bt e s be s s ebasessens 76
6.1.3.4  F{IH}NMR, 471 MH2Z, CDCl3uccviuiiiereriietieietetesisteiete ettt sa ettt be s b sebaseesens 77
6.1.4 1,6-Di-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-p-galactopyranoside (SI-5) ............. 77
6.1.4.1  HNMR, 400 MH2Z, CDCl3..ccveuiierieiiereiiietceisietest ettt sttt ts st be s bt e s b e se s basesnens 78
6.1.4.2  BC{TH} NMR, 101 MHZ, CDCl3...cvcuiiieririierieiitereieteiete e vete s e bess st ssse b se s b sessebasessens 79
6.1.4.3  F NMR, 376 MHZ, CDCl3 ..veuiievieiiereeiietceeetete ettt se st sa et s bbb s bt e s b e se s ebaseesens 80
6.1.4.4  F{XH}NMR, 376 MHZ, CDCl3.ccveuiiierieiietieieietisisieiete ettt sttt be e b s base s 81
6.1.5 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-p-galactopyranose (5).....c..cccceveeneeneesiennnene 81
6.1.5.1  H NMR, 400 MH2Z, CDCl3..ccveuiierieiiiereiiiietcistetest ettt ettt st be s bt e s b s s basessens 82
6.1.5.2  BC{TH} NMR, 101 MHZ, CDCl3...cvcuiiiereririerieiiieriisteseteteeessete e s sesesbess st ssesese b sa s s e s ebasessens 83
6.1.5.3  F NMR, 376 MHZ, CDCl3 ...veuiierieiieteeiietcecstetest ettt sttt st et bete s b s s ebaseesens 84
6.1.5.4  F{XH} NMR, 376 MHZ, CDCl3..cvcuiiieririietieietetiisieseie ettt st st be e b e s baseenens 85
6.1.6 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-n-galactopyranose (6) .........cceceeveereeneeneeneenieesiennen. 85
6.1.6.1  H NMR, 500 MH2Z, CDCl3..cveuiierieiiereiiietieisieteseeteseieteee st e st s et sevese bt e s besessebasessens 86
6.1.6.2  BC{TH} NMR, 126 MHZ, CDCl3...ucuiiieririierieiitetiieteseieteee st e e s bets st ssss bt s b s ebesessens 87
6.1.6.3  F NMR, 376 MHZ, CDCl3 ...veuiierieiiereeiietcecetetet ettt te st sa ettt b te s b se s ebasessens 88
6.1.6.4  F{XH} NMR, 376 MHZ, CDCl3..cvcuiiierieiietieieietiisieiete ettt be e b e s base s 89

6.2 Copies of the SPectra Of the tOSYIALES ........c.oeueeieeiieeeeeeee ettt 89

6.2.1 Tosyl 6-0-acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-o/B-b-glucopyranoside (SI-8)................. 89



6.2.1.1  TH NMR, 400 MHZ, CDCl3..c.ceeerueeeueieinerereseseeeeteiee st sesesestebesesesee e sessseebebesesensae st sssseseseseseneneaes 90

6.2.1.2  BC{TH} NMR, 101 MHZ, CDCl3...cvcuiiieririierieieietiisteieieteee st te e eseebese st ss b bese s b sebasesnens 91
6.2.1.3  PF NMR, 376 MHZ, CDCl3 ...veuiietieiiereeiieteetetete ettt ettt b s bt s b s s ebaseenens 92
6.2.1.4  F{XH}NMR, 376 MHZ, CDCl3.cviuiiietieiietieieieteieteeeie ettt sttt b e s b se s 93

6.3 Copies of the spectra of the trichloroacetimidates ................cocceeveereereeseesieiieieseeseee et 93
6.3.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-glucopyranosyl trichloroacetimidate (7).............. 93
6.3.1.1  H NMR, 400 MHZ, CDCl3..cveuiierieiiereeiiietiestetest sttt tese et ettt ve s bt e s be s s ebasessens 94
6.3.1.2  BC{TH} NMR, 101 MHZ, CDCl3...cvcisieririierieiireriristesiie et sse e bess st ssesese b sa s s sessebasessens 95
6.3.1.3  F NMR, 376 MHZ, CDCl3 ...veuiierieiieteriietcetetetee ettt ettt be s bt e s b s s ebaseenens 96
6.3.1.4  F{XH}NMR, 376 MHZ, CDCl3.ccvcuiiieviriietieieietiisietete ettt b e s base s 97

6.3.2 6-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl trichloroacetimidate (8)

97
6.3.2.1  HNMR, 400 MH2Z, CDCl3..ccveuiierieiieteeiietieisteteteteteste ettt s bbb te s b se s baseenens 98
6.3.2.2  BC{TH} NMR, 101 MHZ, CDCl3...cvcuiiiereriierieisietiisteseteteee et e st st s s bese s b sebasessens 99
6.3.2.3  IF NMR, 376 MHZ, CDCl3 ...ccviuiievieieietiisietieetete sttt sb ettt s et ss et se s bessebesessebenas 100
6.3.2.4  F{XH}NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieeiietete sttt te ettt sa et te et saebese b be s b sessebenas 101
6.3.3 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-bp-glucopyranosyl trichloroacetimidate (9)............ 101
6.3.3.1  HNMR, 400 MH2Z, CDCl3.ucvetiuiierieiiietiisieieieteie sttt b ettt s et ssebese s be s b esessebanas 102
6.3.3.2  BC{'H} NMR, 101 MHZ, CDCl3.....cviiireriiiretiierete sttt tee sttt sse e b ss st ssebesessesassssessssesanas 103
6.3.3.3  IF NMR, 376 MHZ, CDCl3 ...ecviuiievieieietiiiietiee ettt sb ettt s et ss et ase s besssbesessebanas 104
6.3.3.4  F{TH}NMR, 376 MHZ, CDCl3.c.veviuiiietiiiieeiietete sttt tee et ss ettt s st bt s b sessebanas 105
6.3.4 4,6-0-Acetyl-2,3-dideoxy-2,3-difluoro-a-b-galactopyranosyl trichloroacetimidate (10).......... 105
6.3.4.1  HNMR, 400 MH2Z, CDCl3.ueveuiuiieiieisietiiiieiiieteie sttt sb ettt sa et ssebese s be s s esessebanas 106
6.3.4.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiieeiietetestetesistetee st sseee e ss s se s sesessesassebesessesanas 107
6.3.4.3  FNMR, 376 MHZ, CDCl3 ...veviuiietieiiietiisietecetete sttt sb ettt a et ssebese s besssbesessebenas 108
6.3.4.4  F{PH}NMR, 376 MHZ, CDCl3.cvcviuiiietiiiieeiietete sttt te et sb et sa e ssebese b ba s b sessebanas 109

6.3.5 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl trichloroacetimidate

(11) 109
6.3.5.1  H NMR, 400 MH2Z, CDCl3.ucveviuiiierieiiietiiitetiietete sttt sb ettt ss et ssebese s be s besessebanas 110
6.3.5.2  BC{'H} NMR, 101 MHZ, CDCl3....0cveiireriiiietiiereteseeteseste ettt ssesee e se s ssebese s sessssesessesanas 111
6.3.5.3  9F NMR, 376 MHZ, CDCl3 ...ecviuiieiieiiietiiitetiie ettt sb ettt s et se s bese s besssbesessebasas 112
6.3.5.4  F{XH} NMR, 376 MHZ, CDCl3..c.vcviiiieriiiieeiietete sttt vee sttt sseee et te st ssebese s be s b sessebanas 113

6.3.6 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl trichloroacetimidate (12)...... 113
6.3.6.1  H NMR, 500 MH2Z, CDCl3.ucveviuiieiieiiietiiiietiietete sttt b ettt ss et ss b e e s be s besessebanas 114
6.3.6.2  BC{TH} NMR, 126 MHZ, CDCl3.....cueiireriiireeiietetisietesesie e et ss bt te st ssesesesseba s b essssesanas 115
6.3.6.3  1F NMR, 471 MHZ, CDCL3 ...vcviuiierieieietiisieieie ettt ettt b et sess et ssebase b besssbesessesanas 116

6.3.6.4  F{'H} NMR, 471 MH2Z, CDCl3c.curuueueieieieniiriresisieie ettt st be e seenas 117



6.4 Copies of the spectra of the iSOPropyl glyCoSIAES. ...........cccueeciveeeieeesiiieiiiesieesisesieesieesieeseessiee s 117

6.4.1
6.4.1.1
6.4.1.2
6.4.1.3
6.4.1.4

6.4.2
6.4.2.1
6.4.2.2
6.4.2.3
6.4.2.4

6.4.3
6.4.3.1
6.4.3.2
6.4.3.3
6.43.4

6.4.4
6.44.1
6.4.4.2
6.4.4.3
6.44.4

6.4.5
6.4.5.1
6.4.5.2
6.4.5.3
6.4.5.4

6.4.6
6.4.6.1
6.4.6.2
6.4.6.3
6.4.6.4

6.4.7
6.4.7.1
6.4.7.2
6.4.7.3
6.4.7.4

6.4.8
6.4.8.1

Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-b-glucopyranoside (13a).........ccceeueee. 117
YH NIMR, 400 IMHZ, CDCl3uuvveviicteeisieteeesieteie ettt sa et b et st bese st asessesessebenas 118
BC{IH} NMR, 101 MHZ, CDCl3.uvviviierieiieiieieieteiete ettt sae st s et ssevess s sessssessssssess 119
19F NMR, 376 MHZ, CDCl3 ...euvcvieieteeiieteeeieteee ettt ettt et ss bbb s st assesesessenenas 120
BF{IH} NMR, 376 MHZ, CDCl3.cuvviviierieiietieeeieteeeteteste ettt sttt b s s b ess s s s bess 121

Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-B-p-glucopyranoside (13B) .......ccccceeueeee. 121
YH NIMR, 400 IMHZ, CDCl3uuvveviicteeisieteeesieteie ettt sa et b et st bese st asessesessebenas 122
BC{IH} NMR, 101 MHZ, CDCl3.uvviviiereeiieiieeeieteiete ettt sae et st st b s s sessssessssssesas 123
19F NMR, 376 MHZ, CDCl3 ...cvcvieiveeiieteetietcee ettt sa et sb bbb se st asssbesessebenas 124
BF{IH} NMR, 376 MHZ, CDCl3.cuvviviiereeiieiieieieteeete ettt et ss s bess s ss s bens 125

Isopropyl 6-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranoside (14a) ...... 125
YH NIMR, 400 IMHZ, CDCl3uuiviviieteeisieteeesietee ettt ettt bbbt ss s bess s sessebess 126
B3C{IH} NMR, 101 MHZ, CDCl3.uvviuiierieiieiiiisieteeetesesee et sae st s bbb se s sassssessssesesas 127
19F NMR, 376 MHZ, CDCl3 ...ovcvinievieiieteetietcie sttt sa et b bbb ss st ess s sessesesas 128
BF{IH} NMR, 376 MHZ, CDCl3.cuvviviiereeiieiieieieteeete ettt et ss s bess s ss s bens 129

Isopropyl 6-0-acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-B-b-galactopyranoside (14B)....... 129
YH NIMR, 400 IMHZ, CDCl3uuiviviieteeisieteeesietee ettt ettt bbbt ss s bess s sessebess 130
B3C{IH} NMR, 101 MHZ, CDCl3.uvviuiierieiieiiiisieteeetesesee et sae st s bbb se s sassssessssesesas 131
I9F NMR, 376 MHZ, CDCl3 w.uevcvieieteeiieteniieteet ettt ettt ae et b bbb se bt essesesessesesas 132
BF{IH} NMR, 376 MHZ, CDCl3.cuvviviiereeiietceeeieteeete ettt sttt s b saese s esens 133

Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-b-glucopyranoside (15)........ccccceeeuene 133
YH NIMR, 400 IMHZ, CDCl3uuiviviieteeisieteeesietee ettt ettt bbbt ss s bess s sessebess 134
BC{IH} NMR, 101 MHZ, CDCl3.uvviviiereeiieiieieieteiete et se et sae st s et ssebese s sessssessssesess 135
19F NMR, 376 MHZ, CDCl3 ...evcvinieveeiieteeiietcee ettt ettt sa ettt b bbb se s basssaesessebenas 136
BF{IH} NMR, 376 MHZ, CDCl3.cuevieiierieiieiieceieteeete ettt et ss e se s sess s se s enens 137

Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-b-glucopyranoside (16) ..........cccceeueee 137
YH NIMR, 400 MHZ, CDCl3ucueviviieieeisieteicsietee sttt ettt sa et s bbb se s bessesesessebesas 138
BC{IH} NMR, 101 MHZ, CDCl3.uvviviiereeiieiieieieteiete et se et sae st s et ssebese s sessssessssesess 139
I9F NMR, 376 MHZ, CDCl3 ...evcvieiteeiieteeeieteee ettt sa ettt b bt b e st asssaesessebenas 140
BF{IH} NMR, 376 MHZ, CDCl3.cuecviviierieiietieieteteeete ettt ettt se s sess s sessesens 141

Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-B-b-galactopyranoside (17B) ..........c.c....... 141
YH NIMR, 400 MHZ, CDCl3ucueviviieieeisieteicsietee sttt ettt sa et s bbb se s bessesesessebesas 142
BC{IH} NMR, 101 MHZ, CDCl3.cuvcviviierieiieiceesieteieteiest et sae et st ssebess s sessssessssesess 143
I9F NMR, 376 MHZ, CDCl3 ..ucuvvieieieeiieteeiietcee ettt ettt ae ettt ss b se st asssaesessebenas 144
BF{TH} NMR, 376 MHZ, CDCl3.cuvvieiierieiieiieeeieteieteieste ettt st be e s tess b s s bens 145

Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-p-p-galactopyranoside (18B) ..........cccuee.e. 145

YH NMR, 400 MHZ, CDCl3ucvuiuiutiiiirisieieteieieiese sttt et e e se st sene e e sesssnas 146



6.4.8.2  BC{H} NMR, 101 MH2Z, CDCl3.c.curueueueueueieniererererieieteieneestsesesesasteseseseesesesesssseseseseneneneseassssnas 147
6.4.8.3  T9F NMR, 376 MHZ, CDCl3 ..ueutiiiriieieieieienetrcsesisiete ittt ses st se et se s ss b bese e e e e e asenas 148
6.4.8.4  F{'H} NMR, 376 MH2Z, CDCl3..curuueueueieieiiriririsieiete ettt sttt se s e e sesnenas 149

6.5 Copies of the spectra of the glycosylation product with 1,2:3,4-di-O-isopropylidene-a-p-
o o Lo Tor £o] o}V 4o T2 o Y- 3PSO 150

6.5.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-glucopyranosyl-1,2:3,4-di-O-isopropyliden-a-b-

o1 Tor o] o}l =Yoo Ty To [N K= o ) SRR 150
6.5.1.1  H NMR, 400 MH2Z, CDCl3..cvetiuiiietieiiietiiitetiie ettt b et te st ssebese s be s b esessebanas 150
6.5.1.2  BC{*H} NMR, 101 MHZ, CDCl3....ocviiireriiiietiieretisietesestetee et se s et ss s se s sesessesessesesessesanas 151
6.5.1.3  9F NMR, 376 MHZ, CDCl3 ...ecviuiievieiiietiiitetite ettt sb e bt sa et ss et ase b ba s s sessebanas 152
6.5.1.4  F{XH} NMR, 376 MHZ, CDCl3.c.veviiiietiiiieeiietete et tee et e st tssa e ssebese s be s sesessevanas 153

6.5.2 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-p-b-glucopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-

o1 Tor o] o} = Yo Yo Ty To [ K= T C ) SRR 154
6.5.2.1  H NMR, 400 MH2Z, CDCl3.ucvcuiiievieiiietiisieieie ettt ss ettt a et ssebese s be s s sessebanas 154
6.5.2.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiretiieretsseeteseste et tes s es et se st ssebesessesessssesessesanas 155
6.5.2.3  F NMR, 376 MHZ, CDCl3 ...ccviuiievieiiietiiiietete ettt sttt b ettt ss et sa et ese s be s b esessesenas 156
6.5.2.4  F{XH} NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieeiietete sttt tee ettt ss et tesa et sa et se b be s b sesssbanas 157

6.5.3 6-0-Acetyl-4-O-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-o-D-galactopyranoside (20).........cccueeuerierieiiereereeneerte ettt ettt sttt ees 158
6.5.3.1  H NMR, 500 MH2Z, CDCl3.ucveviiieriiiietiiiteiiietete sttt sttt b ettt ss et ss b se bt ass b sessebanas 159
6.5.3.2  BC{'H} NMR, 126 MHZ, CDCl3.....cueiiieriiireeiieteiistetesisee et e s ee b te st ssebesesseba s s sessesanas 160
6.5.3.3  F NMR, 471 MHZ, CDCl3 ...ecviuiierieiiietiiiietiietete st te sttt ss ettt ss et ssebesessebesssbesessesasas 161
6.5.3.4  F{XH}NMR, 471 MHZ, CDCl3.cveviuiiietiiiieeiietete sttt vee et e b es et ss s ssebese s be s b sessebanas 162

6.5.4 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-glucopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-

o1 Lot o] o} =Yoo Ty To [N b 1 IR OSSPSR 162
6.5.4.1  HNMR, 400 MH2Z, CDCl3.ucveviuiietieiiietiisieieie ettt b ettt ss et ssebese s be s besessesanas 163
6.5.4.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiietiieteteseetesestetee et sse et ss st ssebesessesessesessssesenas 164
6.5.4.3  F NMR, 376 MHZ, CDCl3 ...ecviuiievieiiietiiiietitetete sttt sb ettt sa et ssebase b be s b sessebenas 165
6.5.4.4  F{XH}NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieeiietets sttt te et e st ts st bese s be s b sessebanas 166

6.5.5 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-

o1 TodeT o} = Yo Yo Ty To [ b X ) SRR 167
6.5.5.1  H NMR, 400 MH2Z, CDCl3..cvetiuiiierieiiietiiitetiieteie sttt b et te st ssebese bt sssbesessebanas 167
6.5.5.2  BC{'H} NMR, 101 MHZ, CDCl3....0cveiireriiiretiiereteseetesestetee st e s s b ss st ssebesessese s sessssesasas 168
6.5.5.3  19F NMR, 376 MHZ, CDCl3 ...ccviuiierieisietiiitetiie ettt sb ettt a et sa b se s bessssesessesenas 169
6.5.5.4  F{IH} NMR, 376 MHZ, CDCl3.c.vcviiireriiiieeiietete et tee et sseee e ts st saebese b b ss b sessebenas 170

6.5.6 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-
o ETede] o}l =Yoo Ty To [ b 1 ) SRS 170
6.5.6.1  H NMR, 400 MH2Z, CDCl3.ucveviuiierieiiietiiiieiiietete sttt b ettt ss et ssebese s bess b sessebanas 171



6.5.6.2  BC{*H} NMR, 101 MHZ, CDCl3....0cveiireriiiietiiereieseetesesie et te e s ee et ss st ssesesessesessssesessssanas 172

6.5.6.3  19F NMR, 376 MHZ, CDCl3 ...ecviuiievieiiietiiiieticetete ettt ss ettt sa et ss et se s be s b esessesenas 173

6.5.6.4  F{'H} NMR, 376 MHZ, CDCl3.c.vcviiiieriiiieeiieiets sttt tee et sbees ettt ssebese s be s b sessebanas 174
6.5.7 6-0-Acetyl-O-4-benzoyl-2,3-dideoxy-2,3-difluoro-a-b-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-o-D-galactopyranoside (230L).......cccueruerierieiieneereesee ettt 175
6.5.7.1  H NMR, 400 MH2Z, CDCl3..cuetiuiietiiiietiiiteiiieteie sttt ss ettt ss et ss b se s bess b sessebanas 175
6.5.7.2  BC{*H} NMR, 101 MHZ, CDCl3....ocviiireriiiietiietetssieteseste et ss s e b ss st ssebesessebassssesessesanas 176
6.5.7.3  F NMR, 376 MHZ, CDCl3 ...ecviuiierieiiieiiiiieiiie ettt bttt sa et ss et ase bt ssebesessebenas 177
6.5.7.4  F{XH} NMR, 376 MHZ, CDCl3.c.vcviiiieriiireeiietete sttt tee et se sttt ss et ese b be s b sessevanas 178

6.5.8 6-0-Acetyl-O-4-benzoyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-a-D-galactopyranoside (23B)......ccceercieeiieeiiireiie et et e sreessreessteeesree e sreeesaae e sbeesreesreeereas 178
6.5.8.1  H NMR, 400 MH2Z, CDCl3.ucvcviuiierieiiietiiiieiiietete sttt b ettt ss et ssebese b be s b esessebanas 179
6.5.8.2  BC{'H} NMR, 101 MHZ, CDCl3....0cueiireriiiietiieretesietesesietee st te e s eesbessssete s sesessesessesessssesasas 180
6.5.8.3  9F NMR, 376 MHZ, CDCl3 ...ccviuiierieiiietiiiietiie ettt sb ettt s et ss et ese s be s b esessebenas 181
6.5.8.4  F{XH} NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieiiietete et tee ettt te st saebese st e s b sessebanas 182

6.5.9 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl-1,2:3,4-di-O-isopropyliden-a-p-

o] Tor o] o}l = Yo Yo Ty To [ - . ) PSPPI 183
6.5.9.1  H NMR, 400 MHZ, CDCl3.ucvetiiiieriiiietiiiteiiteteie sttt sb ettt a et ss et ese s be s b esessebanas 183
6.5.9.2  BC{'H} NMR, 101 MHZ, CDCl3....0cveiireriiiretiietetesieteseste et se s ee b ss s te s sesessesassesesessesanas 184
6.5.9.3  F NMR, 376 MHZ, CDCl3 ...ccviuiietieiiietiiitetiie ettt sb ettt ss et ssebese s besssbesessebanas 185
6.5.9.4  F{XH} NMR, 376 MHZ, CDCl3.c.veviuiiieriiiieeiietete et ve et ss et sa et bese s ba s s esessssenas 186

6.5.10  6-O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-p-galactopyranosyl-1,2:3,4-di-O-isopropyliden-a-bp-

o1 To o] o}l = Yo Yo Ty To [ - 1 C ) USSP 186
6.5.10.1 TH NMR, 400 MHZ, CDCl3.cuviuiieveeiiereeisieteesieteesie et se st se s e sbe e s ssss et se s s e s ebesessens 187
6.5.10.2 BC{H} NMR, 101 MHZ, CDCl3 cveviivieisiereisieteesieteseiete sttt ssss b s ss b se s sesesnens 188
6.5.10.3 B9F NIMR, 376 MHZ, CDCl3 c.vviuiieeiietceisietetsietee sttt sttt b et s s b e s besesnens 189
6.5.10.4 BF{IH} NIMR, 376 IMHZ, CDCl3..vcuiuivieiieteeisietiesietete ettt sttt be e seenens 190

6.6 Copies of the spectra of the glycosylation products with methyl 2,3-O-isopropylidene-a-L-
Fd el TeaTale o) e oo X Lo (-2 PROSPRP 191

6.6.1 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-a-b-galactopyranosyl-(1,4)-methyl 2,3-0-

isopropylidene-a-L-rhamnopyranoside (25) ......occueiiiiieiieiie ettt sttt 191
6.6.1.1  H NMR, 400 MH2Z, CDCl3..cveviuiiietiiiietiiiietiie ettt ettt b ettt ss et ss et e s s be s b esessebanas 191
6.6.1.2  BC{*H} NMR, 101 MHZ, CDCl3....ocviiireriiiretiiereteseetesestetee e tee s ses b se st ssebesessesessebesessesanas 192
6.6.1.3  9F NMR, 376 MHZ, CDCl3 ...ecviuiievieieietiiiietite ettt sb ettt sa et ss e se s be s b esessesanas 193
6.6.1.4  F{XH} NMR, 376 MHZ, CDCl3.c.vcviuiiieriiiieeiietete sttt ve ettt ssees et sa et ssebese s be s b sesesbanas 194

6.6.2 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranosyl-(1,4)-methyl 2,3-0-
isopropylidene-a-L-rhamnopyranoside (25B) .....ccueeuerieiieiiereereee ettt sttt 195
6.6.2.1  H NMR, 400 MH2Z, CDCl3.ucvetiuiietieiiietiiiteieietete sttt b e bt a et ssebese b be s sbesessebasas 195



6.6.2.2  BC{H} NMR, 101 MH2Z, CDCl3.c.curueueueueueuenenirereresesieeeieseesesesesesasteaeseseesesesessssesesesenenessseassssnns 196

6.6.2.3  F NMR, 376 MHZ, CDCl3 ...ecviuiieiieieietiisieticeteie sttt sb ettt ss et se b be s b esessebanas 197
6.6.2.4  F{XH} NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieeiietete sttt tee et ss e st sa et sa b saebe s b esessevanas 198
6.6.3 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl-(1,4)-methyl 2,3-0-
isopropylidene-a-L-rhamnopyranoside (260L) ........cccueeuerieriereereeneerieeieeie et ettt st st esbeesbeesbeesbeeees 199
6.6.3.1  HNMR, 400 MH2Z, CDCl3.ucvcviuiiierieiiietiiiietiieteie sttt te bttt ss et se s b e se s ba s s esessebanas 199
6.6.3.2  BC{*H} NMR, 101 MHZ, CDCl3....0cviiireriiiietiiereteseetesiste et ssees st ts st se s sesessebessesessssesanas 200
6.6.3.3  1F NMR, 376 MHZ, CDCl3 ...ecviuiierieieietiiitetiietete sttt sb et se st ssebese s besssbesessebanas 201
6.6.3.4  F{XH} NMR, 376 MHZ, CDCl3.cveviuiiieriiiietiietete et ve et sse et sa bbb be s b sessebanas 202
6.6.4 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-b-galactopyranosyl-(1,4)-methyl 2,3-0-
isopropylidene-a-L-rhamnopyranoside (26B) ........cocueruerieiiereereeneeeee ettt sttt ae e 203
6.6.4.1  HNMR, 400 MHZ, CDCl3.ucvcviuiietieiiietiiiteiiietete sttt b ettt s et ssebese s be s b esessebanas 203
6.6.4.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiiieriiiietiietets sttt vee et e s es e te s se s bese s se s sessssebanas 204
6.6.4.3  FNMR, 376 MHZ, CDCl3 ...ecviuiievieieietiisietiietete sttt b ettt a et ssebase s be s b esessebanas 205
6.6.4.4  F{XH}NMR, 376 MHZ, CDCl3.cvcviuiiietiiiieeiietete sttt tse et ss e bete st ssebese s be s b esessebanas 206

6.7 Copies of the spectra of the glycosylation products with 3-chloropropyl 2-deoxy-2-azido-3,4-O-
[(2’5,3°S)-2",3"-dimethoxybutane-2',3"-diyl]-D-gIuCOPYIANOSIAE ..........cueeeeieeiresiiesiiieeiieesieesieesiesesiaesieens 207

6.7.1 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-(1,6)-3-chloropropyl  2-

deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside (27a) ..................... 207
6.7.1.1  H NMR, 400 MH2Z, CDCl3.uevetiuiierieiiietiiiieiiietete sttt sb ettt ss et ssebese s ba s b esessebenas 208
6.7.1.2  F NMR, 376 MHZ, CDCl3 ...ecviuiietieiiietiiitetieetete sttt ettt sb ettt sa et ssebese s be s b esessebanas 209
6.7.1.3  F{XH} NMR, 376 MHZ, CDCl3.c.veviuiiieriiiieeiietete sttt tee ettt ssees bt sa et sa bbb s b sessesanas 210

6.7.2 6-0-Acetyl-4-0O-benzoyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranosyl-(1,6)-3-chloropropyl  2-

deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside (27B) ......c.ccccueneen. 211
6.7.2.1  HNMR, 500 MHZ, CDCl3.ucvcviuiierieiiietiiiieiiieteie sttt b ettt sa b se b be s s esessesanas 211
6.7.2.2  BC{'H} NMR, 126 MHZ, CDCl3.....cviuiiveriiiieeiieteteseetesisaetee st sseee b te st ssesese s sessesesessssanas 212
6.7.2.3  PF NMR, 376 MHZ, CDCl3 ...ecviuiievieieietiisieteie ettt sb ettt ss et sse b se s besssbesessesanas 213
6.7.2.4  F{XH}NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieeiietete sttt sseee b ts st ssebese s bessebesesssvanas 214

6.7.3 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-(1,6)-3-chloropropyl  2-

deoxy-2-azido-D-glUCOPYIranOSIAE (SI-9).......iiriiiiiiiiiieiieeetee st e ettt rre et e st e e e e s be e sab e e sabeesbeeenreas 215
6.7.3.1  HNMR, 400 MH2Z, CDCl3.ucveviiieiieiiietiiitetiietete sttt sb et ss et ss b se b be s b esessebanas 216
6.7.3.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiietiietetestetesestetee st se s eesbess s te s sesessesessssesessesanas 217
6.7.3.3  IF NMR, 376 MHZ, CDCl3 ...ecviuiierieiiietiiiieteee ettt b e bt s et ss b se b be s b esessebanas 218
6.7.3.4  F{XH}NMR, 376 MHZ, CDCl3.c.vcviuiiieriiiieiiietete et ve ettt sbees et te st sa et ssebe s s sessesanas 219

6.7.4 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranosyl-(1,6)-3-chloropropyl  2-
deoxy-2-azido-D-glucopyranoside (SI-10)......ccuiiiiieriieeirieeieesieeeiee et e et e seeesbeeesae e sabeesbeesabeesbeesreeeareas 220
6.7.4.1  HNMR, 500 MHZ, CDCl3.ucvetiiiieriiiietiiiieiiie ettt b et ss et ssebese s basssbesessesanas 220
6.7.4.2  BC{'H} NMR, 126 MHZ, CDCl3.....cveiiveriiireeiieretsseetesiste et e s ses et te st ssesesessese s besessesanas 221



6.7.4.3  TOF NMR, 471 MHZ, CDCl3 ..ututiririririeieieieieeetscses sttt s e et e s e et e e st bebesenenenesesessenas 222
6.7.4.4  F{'H} NMR, 471 MH2Z, CDCl3c.curueueieueieieierirerisieiete et teee st s st sessenas 223

6.7.5 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl-(1,6)-3-chloropropyl  2-deoxy-2-

azido-3,4-0-[(2'S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside (28a) ..........cccevveercreerireennnen. 224
6.7.5.1  HNMR, 500 MH2Z, CDCl3..cueuiuiiieriisietiiiieiiieteie sttt te et e e ss et ss st se s bese s bassssesessesanas 224
6.7.5.2  BC{'H} NMR, 126 MHZ, CDCl3.....cueiireriiireeiieteeisietesisietee et se s ee b te st ssesesessebassesessssesanas 225
6.7.5.3  F NMR, 471 MHZ, CDCl3 ...eeviuiierieisietiiiteteie ettt sb et se st se s bese s bassssesessesanas 226
6.7.5.4  F{XH}NMR, 471 MHZ, CDCl3.cvcviuiiieriiiieeiietete sttt ettt sse et ss st saebese s be s besessesanas 227

6.7.6 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-b-galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-

azido-3,4-0-[(2'S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside (28B) .......ccccceercveercveerrreennnen. 228
6.7.6.1  F NMR, 376 IMHZ, CDCl3 ....cvivinieiieteeieeietecteeete ettt ete et ete vt eteete s eseetesteseetesseaseseeaeseseerens 229
6.7.6.2  FTH}NMR, 376 MHZ, CDCl3...uevcuieteieeieteeeeeetecteeeeeeete et ete et e eteeveeteveetesteaseteeaeseseetesseseerens 230

6.7.7 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl-(1,6)-3-chloropropyl  2-deoxy-2-

AZidO-D-GIUCOPYIANOSIAE (SI-1L)..c.uuiiiiiieiieiie ettt ettt sttt e bt e b e beebe et et e eaeesaeesbeesbeenbeenees 230
6.7.7.1  HNMR, 500 MH2Z, CDCl3..cveviuiierieiiietiiiteiiie ettt ettt s st ssebese s be s b sessesanas 231
6.7.7.2  BC{'H} NMR, 126 MHZ, CDCl3.....cveiiretiiireeiieteiesietesestetee st se s ee st ss st saesese s bessssesessesanas 232
6.7.7.3  F NMR, 376 MHZ, CDCl3 ...ecviuiierieieietiiiietiietete sttt sb ettt sa et saebese s bessebesessesenas 233
6.7.7.4  F{XH}NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiieeiietete ettt sa ettt ae b s b sessebanas 234

6.7.8 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-b-galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-

AZidO-D-GIUCOPYIANOSIAE (SI-12).....eiiuiiiieiieiieeieeeeet ettt ettt et e bt e b e bt ebe et st e saeesaeesbeesbeenbeenees 235
6.7.8.1  HNMR, 500 MH2Z, CDCl3..cvcviiierieiiietiiitetiieteie sttt te bt sa et ssebese s be s sbesessebanas 235
6.7.8.2  BC{TH} NMR, 126 MHZ, CDCl3....0cveuiireriiireeiieretisieteseste et e s ee st te s se s sese s bessesesessesanas 236
6.7.8.3  FNMR, 471 MHZ, CDCl3 ...veviuiierieisietiiiteiiie ettt sb ettt ss et ss et se s besssbesessebasas 237
6.7.8.4  F{XH}NMR, 471 MHZ, CDCl3.cveviuiiietiiiietiietets sttt tese st ss ettt sa et ssebese s be s sesessebanas 238

6.8 Copies of the spectra of the glycosylation products with phenyl 4-0-benzyl-2,3-dideoxy-2,3-difluoro-1-

ERIO-0-D-GIUCOPYIANOSE ...ttt e et e ettt et e ettt e s ate e st e e s st e s te e s st e stteeastaeastaenstaasasaasssessnseesnses 239
6.8.1 Phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-B-D-glucopyranose (SI-14)............c.c....... 239
6.8.1.1  H NMR, 400 MH2Z, CDCl3.ucveviuiierieiiietiiiteieie ettt b ettt sa et saebese s bess b sessebanas 239
6.8.1.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiretiieretesieteeste ettt ee st ss s te s s besessesessssessssesasas 240
6.8.1.3  F NMR, 376 MHZ, CDCl3 ...vcviuiierieiiietiiiieticetete sttt ss ettt sa et ssebase b besssbesessesanas 241
6.8.1.4  F{XH} NMR, 376 MHZ, CDCl3..c.vcviuiiieriiiieiiietete sttt ve ettt sa et sa et ssebese b be s b sessebanas 242
6.8.2 phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-p-glucopyranose (SI-15)..........ccceeuennee. 242
6.8.2.1  HNMR, 400 MH2Z, CDCl3.ucvcviuiietieiiietiiiteteie ettt b ettt ss et ssebese s be s b esessebanas 243
6.8.2.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviuiiieriiiieeiiereiistetesestetese et ssees b se st ssebesessebe s s ssssesanas 244
6.8.2.3  F NMR, 376 MHZ, CDCl3 ...ecviuiievieieietiisietiie ettt sttt b et se st ssebese s bessebesessebenas 245
6.8.2.4  F{XH}NMR, 376 MHZ, CDCl3.c.veviuiiietiiiieeiieteie sttt te et sse e b ts et ssebese b be s b esessebanas 246

6.8.3 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-(1,6)-phenyl 4-O-benzyl-
2,3-dideoxy-2,3-difluoro-1-thio-o-D-glucopyranose (290L).........cevvierueeriieeieeiiiieesee e eseeesreesreesveeeneas 246



13

6.8.3.1  HNMR, 400 MH2Z, CDCl3.ucvctiuiietieiiietiisieiiietete sttt ettt b ettt sa et ssebese s bessebesessebanas 247
6.8.3.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiretiieretesieteseste ettt se s ee st ss st ssesesessesesssbessssevasas 248
6.8.3.3  F NMR, 376 MHZ, CDCl3 ...vcviuiievieiiietiiiietieetete sttt ettt s ettt ss et ssebese s be s b esessebenas 249
6.8.3.4  F{XH}NMR, 376 MHZ, CDCl3..c.vcviiiieriiiieiiietete et te et sseee bt sa et b e s be b s s sesssbanas 250
6.8.4 6-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranosyl-(1,6)-phenyl 4-O-benzyl-
2,3-dideoxy-2,3-difluoro-1-thio-o-D-glucopyranose (29B) ......ccceerrieriieeriieniee e esee e sre e sreesreesveeeneas 250
6.8.4.1  HNMR, 400 MH2Z, CDCl3.ucveviiietieiiietiisieiiietete sttt b ettt ss et ssebese b besssbesessebanas 251
6.8.4.2  BC{'H} NMR, 101 MHZ, CDCl3....ocviiireriiiieeiieretesteteseste et tessssees et ss s te s sesessesessssessssesanas 252
6.8.4.3  FNMR, 376 MHZ, CDCl3 ...vcviuiievieiiietiisieteee ettt sb ettt s et ssebese b besssbesessebesas 253
6.8.4.4  F{XH}NMR, 376 MHZ, CDCl3.c.vcviuiiietiiiietiietete sttt te et sbeee et te st ssebese b be s s sessesanas 254
6.8.5 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl-(1,6)-phenyl 4-0-benzyl-2,3-
dideoxy-2,3-difluoro-1-thio-o-D-glucopyranose (300L).......cccerruerierierienienieenieenie ettt esbe e 254
6.8.5.1  H NMR, 500 MH2Z, CDCl3..cvcviuiiierieiiietiiiieiiie ettt ettt s st ssebese s be s besessebanas 255
6.8.5.2  BC{'H} NMR, 126 MHZ, CDCl3.....cueiireriiiretiieretisietesesietee st ssees et ss s te e ssesesessese s besessesanas 256
6.8.5.3  F NMR, 471 MHZ, CDCl3 ...veviuiierieiiietiisieieie ettt sb et ss et ssebese s besssbesessebesas 257
6.8.5.4  F{XH} NMR, 471 MHZ, CDCl3.cvcviuiiietiiiieeiietete sttt tee et sse et ts s ssebese s be s s sessebanas 258
6.8.6 6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-b-galactopyranosyl-(1,6)-phenyl 4-0-benzyl-2,3-
dideoxy-2,3-difluoro-1-thio-o-D-glucopyranose (30P) .......cccerruerrieriereenieniienieesie ettt st 258
6.8.6.1  H NMR, 500 MHZ, CDCl3..cvcviuiierieiiietiiiieiiietete sttt ettt b ettt sa et s s b e se s besssbesessebanas 259
6.8.6.2  BC{TH} NMR, 126 MHZ, CDCl3.....cveiireriiiretiiereeesietesesie ettt sseee et se s ssebese s ba s esesessesenas 260
6.8.6.3  1F NMR, 471 MHZ, CDCl3 .c.vcviuiierieiiietiiitetiie ettt b et ss st ssebase s be s b esessebenas 261
6.8.6.4  F{TH} NMR, 471 MHZ, CDCl3.cveviuiiietiiireeiieteteseeteseste ettt ssees st te et ss et se b be s b sessebanas 262

7  Copies of the spectra of the control eXperiments..........ccccvcccceereeiiiiiiiiiiiiiccinesnenreeeeeseeeesssssssssssssnns 262
7.1 Propyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-glucopyranoside (31at)............ccccccevvueevenunnne. 262
7.1.1 TH NIMR, 400 IMHZ, CDCl3 1uuiuieveviieieiiieteeieieteesie ittt ettt be e b bese bbb ese s besessebessssesesessesennas 263
7.1.2 BC{IH} NMR, 101 MHZ, CDCl3..ucuviviuiietieciieteisietiee ettt ve e tese st ss s tese s bessssesasessesennas 264
7.13 I9F NMR, 376 MHZ, CDCl3 cucuvevviieieeiieteecsietee ettt ettt st st bbb ete s besessebessssesessssesennas 265
7.1.4 BF{IH} NIMR, 376 IMHZ, CDCl3 v.ueuviveuiievieiieteisietce ettt vttt e tese s tese s ts st se s ebesnssebesessesennas 266
7.2 Propyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-8-pD-glucopyranoside (318)................ccccoevueeuenuennne. 266
7.2.1 TH NIMR, 400 IMHZ, CDCl3 uuuiuiveviieieeiieteeieteteesie it te et ve st ss bbb ese s besessebessssesesessesannns 267
7.2.2 BC{IH} NMR, 101 MHZ, CDCl3..ucuviviuiietieiieteisietiee ettt ve et ss et ss s besessebesnssesessssesennas 268
7.2.3 I9F NMR, 376 MHZ, CDCl3 cuouvveviiiieeiieteeieieteeste ettt ettt se st st bbb ete s bese st ebesnssebesssseseanas 269
7.2.4 BF{IH} NIMR, 376 IMHZ, CDCl3 v.ueuviveuiievieiieteisietce ettt vttt e tese s tese s ts st se s ebesnssebesessesennas 270

8 =] == L= J TR 271



14



15

1 General information

Chemical reagents were obtained from commercial sources and used without further purification, unless stated
otherwise. All air/moisture sensitive reactions were carried out under inert atmosphere (argon) in flame-dried
glassware. Anhydrous bottles of THF, isopropanol, 1-propanol and CH,Cl;, bought from commercial sources,
were used for the reactions unless stated as redistilled, in which case toluene was redistilled with sodium as a
drying agent and CH,Cl, with calcium hydride. When appropriate, other reagents and solvents were purified by
standard techniques. Reactions were monitored by TLC (MERCK Kieselgel 60 Fzs4, aluminium sheet), visualised
under UV light (254 nm), and by staining with sugar dip (0.3% (w/v) of N-(1-naphthyl)ethylenediamine and 5%
(v/v) conc. H2SO4 in methanol). Column chromatography were performed using a Biotage Isolera One instrument
with the described solvent system, prepacked Biotage column stated and dry loaded on silica gel (MERCK
Geduran 60 A, particle size 40-63 um) when required. All reported solvent mixtures are volume measured. 'H,
13C and °F NMR spectra were recorded in CDCl3 using a BRUKER AV400 (400, 101 and 376 MHz respectively)
and AV500 (500, 126 and 471 MHz respectively) spectrometers. *H and 3C chemical shifts (§) are quoted in ppm
relative to residual solvent peaks as appropriate. The coupling constants (J) were recorded in Hertz (Hz). The
coupling constants have not been averaged. The signals are shown as s for singlet, d for doublet, t for triplet, q
for quadruplet, quin for quintuplet and m for multiplet. dd means doublet of doublet and dt doublet of triplet
etc. Fourier-transform infrared (FT-IR) spectra are reported in wavenumbers (cm™) and were recorded as neat
films on a Thermo Scientific Nicolet iS5 spectrometer using neat samples (solid or liquid). Electrospray mass
spectra were obtained from a Waters 2700 sample manager ESI and recorded in m/z (abundance). HRMS was
obtained from a Bruker APEX Ill FT-ICR-MS. Samples were run in HPLC methanol or MeCN. Optical rotations were

recorded on an Optical Activity POLAAR 2001 at 589 nm, samples were pre-equilibrated for 24 h when required.

2 Synthesis and characterisation of the glycosylation donors

2.1 Precursor syntheses

2.1.14,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-p-glucopyranose (1)

OAc OAc
NH3 7N in MeOH
F OAc THF,1h, RT F "OH
SI-1 1

To a solution of SI-1 (4.86 g, 15.7 mmol, 1.0 equiv) in THF (100 mL) at O °C was slowly added a 7N ammonia
solution in MeOH (37.0 mL, 314 mmol, 20 equiv). After 15 min the reaction mixture was warmed up to rt and
stirred for 2 h. The mixture was concentrated in vacuo and the crude was purified by flash column
chromatography (50 g, hexane/EtOAc 90:10 to 50:50) to afford product 1 as a white solid (3.96 g, 14.8 mmol,
94% yield). R¢ 0.43 (hexane/EtOAc 50:50); mp 95-97 °C (EtOAc); [a]p® +65.2 (c 0.25, CHCIs); IR (neat) 3447 (br),
2970 (w), 2360 (w), 1748 (s), 1373 (w), 1239 (s), 1155 (w), 1033 (s), 763 (w), 553 (w) cm™; *H NMR (500 MHz,
CDCls, o/ 83:17) (COSY/HMBC/HSQC) & 5.50 (1H, t, J = 3.7 Hz, H14), 5.18 (1H, dd, J = 23, 9.7 Hz, Hag), 4.96 (1H,
ddt, J =54.2, 13.3, 8.3 Hz, H3,), 4.85 (1H, dd, J = 7.7, 3.2 Hz, Hag), 4.68 (1H, ddt, J = 52.5, 15.3, 8.8 Hz, H3g), 4.61
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(1H, dddd, J=50.1, 13.0, 9.0, 3.9 Hz, Hy4), 4.40 (1H, dddd, J = 51.1, 14.5, 8.5, 7.7 Hz, Hz), 4.24 (1H, dd, J = 11.9,
4.1 Hz, Heq), 4.16—4.24 (1H, m, Hs,), 4.13 (1H, dt, J = 11.6, 2.0 Hz, He), 3.74 (1H, br. s, Hou), 3.68 (1H, dddd, J =
10.2, 5.0, 2.5, 1.2 Hz, Hsg), 2.13 (3H, s, Hcus), 2.10 (3H, s, Hens) ppm; °F NMR (471 MHz, CDCls) 6 -196.2 (1F, d, J
=53.3, 12.9 Hz, Fsp), -199.7 (1F, dtd, J = 50.3, 15.6, 3.5 Hz, F5g), -201.2 (1F, dt, J = 50.3, 12.1 Hz, F3,), -201.8 (1F,
dqd, J = 53.8, 13.9, 3.5 Hz, Fyq) ppm; F{*H} NMR (471 MHz, CDCl3) 6 -196.2 (1F, d, J = 13.9 Hz, Fsg), -199.7 (1F,
d, J = 13.9 Hz, Fy), -201.2 (1F, d, J = 13.9 Hz, F3,), -201.8 (1F, d, J = 12.1 Hz, F2o) ppm; 3C{*H} NMR (126 MHz,
CDCl3) 6 170.9 (Ccochza), 170.9 (Ccocnsp), 169.5 (Ccochza), 169.4 (Ccocrsp), 94.2 (dd, J = 23.5, 11.0 Hz, Cyg), 91.8 (dd,
J =190, 19.8 Hz, C33), 90.9 (dd, J = 189.3, 17.6 Hz, C3g), 90.5 (dd, J = 21.3, 10.3 Hz, Cy,), 89.8 (dd, J = 187.8, 19.8
Hz, C2q), 88.0 (dd, J=191.5, 16.9 Hz, C3¢), 71.1 (d, J = 7.3 Hz, Csg), 67.84 (dd, J = 18.7, 7.7 Hz, C44), 67.0 (d, /= 19.1,
7.3 Hz, Csq), 61.7 (Cg), 20.7 (Ccus), 20.7 (Cens) ppm; HRMS (ESI+) for CioH14F2NaOg [M + Nal* calcd 291.0651 found
291.0653 (-0.9 ppm error).

2.1.26-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-b-glucopyranose (2)

OAc OAc
NH3 7N in MeOH o
BnOF QO _— BnOF
F “OAc THF, 1 h, RT F “OH
SI-2 2

To a solution of SI-2 (11.0 g, 30.7 mmol, 1.0 equiv) in THF (150 mL) at 0 °C was slowly added a 7 N ammonia
solution in MeOH (87.5 mL, 614 mmol, 20 equiv). After 15 min the reaction mixture was warmed up to rt and
stirred for 1 h. The mixture was concentrated in vacuo and the crude was purified by flash column
chromatography (100 g, hexane/EtOAc 90:10 to 70:30) to afford product 2 as a pale-yellow solid (10.2 g, 32.4
mmol, quant.). R¢ 0.09 (hexane/EtOAc 80:20); [a]p?® +94.6 (c 0.44, CHCIs); mp 85—87 °C (CH,Cly); IR (neat) 3420
(br), 2935 (s), 2866 (s), 2359 (w), 1743 (s), 1456 (w), 1368 (w), 1237 (s), 1040 (s), 750 (w), 699 (w) cm™; *H NMR
(400 MHz, CDCls, a/B 77:23) (COSY/HMBC/HSQC) 6 7.46—7.30 (5H, m, Har), 5.42 (1H, t, J = 3.6 Hz, H1a), 5.11 (1H,
ddt, J=54.7, 13.9, 8.8 Hz, H3q), 4.91 (1H, d, J = 11.1 Hz, Hehzoena), 4.90 (1H, d, J = 11.3 Hz, Henzosng), 4.85 (1H, dd,
J=17.83, 2.81 Hz, Hig), 4.64 (1H, d, J = 11.4 Hz, Hchzoena), 4.63 (1H, d, J = 11.3 Hz, Hcroosng), 4.55 (1H, dddd, J =
50.3, 13.1, 8.8, 3.9 Hz, Hxq), 4.33 (1H, dt, J = 12.0, 2.0 Hz, Hea), 4.24 (1H, br. dd, J = 12.0, 4.0 Hz, Hga), 4.12 (1H,
br. d, J=9.7 Hz, Hsa), 3.63 (1H, ddd, J = 14.0, 9.8, 8.4 Hz, Hay), 2.01 (3H, s, Hens) ppm; *°F NMR (376 MHz, CDCls)
6-191.3 (1F, ddd, J = 52.5, 13.4, 5.2 Hz, F3p), -196.8 (1F, dq, J = 55.1, 12.9 Hz, F3,), -199.6 (1F, dd, J = 52.0, 15.6
Hz, Fap), -201.1 (1F, dd, J = 50.3, 13.9, 12.1 Hz, F2q) ppm; *F{*H} NMR (376 MHz, CDCl5) 6 -191.3 (1F, dt, J = 10.4,
5.2 Hz, F3p), -196.8 (1F, d, J = 12.1, 3.5 Hz, F3a), -199.6 (1F, d, J = 13.9 Hz, Fug), -201.1 (1F, d, J = 12.1 Hz, F34) ppm;
Bc{*H} NMR (101 MHz, CDCl3) 6 170.8 (Ccocus), 137.1 (Car), 128.5 (Car), 128.4 (Car), 128.1 (Car), 93.9 (ddd, J =
183.4,16.9, 2.2 Hz, C5), 90.3 (ddd, J = 18.3, 9.5, 2.2 Hz, C1), 88.2 (dd, J=192.2,17.6 Hz, C;), 74.7 (dd, /= 16.9, 6.6
Hz, C4), 74.2 (d, J = 2.9 Hz, Cchz08n), 67.6 (d, J = 8.1 Hz, Cs), 62.4 (d, J = 5.1 Hz, Cg), 20.8 (Ccuz) ppm; HRMS (ESI+)
for CisH1sF2NaOs [M + Na]* calcd 339.1015 found 339.1018 (-1.1 ppm error).
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2.1.31,6-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-p-glucopyranose (3)

OAc NH; 7N OAc
in MeOH
F&@\ — F&&ﬂ
F 'oac THF. RT F ‘OH
SI-3 3

To a solution of SI-3 (100 mg, 0.37 mmol, 1.0 equiv) in THF (2 mL) at 0 °C was slowly added a 7 N ammonia
solution in MeOH (1.13 mL, 7.4 mol, 20 equiv). The reaction mixture was warmed up to rt and stirred for 16 h.
The mixture was concentrated in vacuo and the crude was purified by flash column chromatography (100 g,
cyclohexane/EtOAc 100:0 to 50:50) to afford product 3 as a non-separable mixture of the a- and B-anomers as
a colourless oil (64 mg, 0.28 mmol, 75% yield). R 0.16 (hexane/EtOAc 70:30); [a]p?%® +64.9 (c 2.75, CHCl3); IR
(neat) 3425 (br), 2962 (w), 1738 (s), 1375 (w), 1240 (s), 1032 (s), 1007 (s) cm’; *H NMR (500 MHz, CDCls, /B
4.72:1) (COSY/HMBC/HSQC) & 5.46 (1H, br s, H1a), 5.08 (1H, dddt, J = 54.9, 16.3, 13.7, 8.5 Hz, Hsa), 4.89 (1H, dd,
J=7.7,3.1Hz, Hyg), 4.81 (1H, dddd, J = 53.1, 24.3, 16.6, 8.5 Hz, H3p), 4.41-4.66 (3H, m, Haq, Haq, He), 4.20-4.31
(2H, m He, Hsq), 3.74 (1H, m, Hsg), 3.70 (1H, br s, How), 2.12 (3H, s, Hesa and Hersg) ppm; °F NMR (471 MHz,
CDCl3) & -195.3 (1F, dquind, J = 53.3, 13.6, 1.1 Hz, F3g), -199.0 (1F, dtsxt, J = 51.1, 14.7, 1.8 Hz, Fa,), -199.8 (1F,
dddt, J =50.8, 15.9, 13.0, 2.9 Hz, F.g), -200.2 (1F, dtspt, / = 50.8, 14.7, 14.7, 1.8 Hz, F4g), -201.1 (1F, dquindd, J =
54.7,12.9, 1.8, 0.7 Hz, Faq), -201.5 (1F, dtd, J = 50.1, 13.6, 2.1 Hz, F2s) ppm; °F{*H} NMR (471 MHz, CDCl5) & -
195.3 (1F, t, J = 12.9 Hz, F3p), -199.0 (1F, dd, J = 12.7, 2.0 Hz, F.4), -199.8 (1F, dd, J = 13.2, 2.9 Hz, F4), -200.2 (1F,
dd, J=12.9, 2.9 Hz, Fap), -201.1 (1F, t, J = 12.9 Hz, Fs4), -201.5 (1F, dd, J = 13.2, 2.1 Hz, F24) ppm; 3C{*H} NMR (126
MHz, CDCls) 6 170.9 (Cc-oa), 170.9 (Cc-op), 94.0 (ddd, J = 23.1, 10.5, 1.0 Hz, Cs3), 91.9 (dt, J = 190.5, 20.0 Hz, Cg)
90.3 (ddd, J=21.2, 9.8, 1.2 Hz, Cy4), 90.0 (dt, J = 186.8, 19.4 Hz, C34), 87.5 (ddd, J = 193.6, 17.6, 7.6 Hz, C;), 86.6
(ddd, J = 187.4, 18.7, 7.7 Hz, C4), 70.4 (dd, J = 23.6, 7.4 Hz, Csg), 66.3 (ddd, J = 23.4, 6.7, 0.5 Hz, Csa), 61.8 (Ce),
20.7 (Ccns), 20.7 (Ccnz) ppm; HRMS (ESI+) for CgH11FsNaO4 [M + Na]* caled 251.0502 found 251.0508 (-0.6 ppm

error).

2.1.41,6-Di-O-acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranoside (SI-5)

A
£ 9  TmsoThAc,o  Bz0 PA°
0 _— 0
Bz0 30 min, 0 °C F
F F "oAc
Sl-4 SI-5

To a solution of SI-4 (7.0 g, 26.0 mmol, 1.0 equiv) in Ac;0 (65 mL) at 0 °C was slowly added TMSOTf (0.94 mL, 5.2
mmol, 0.2 equiv). After 30 min the reaction mixture was warmed up to rt and stirred for an extra 30 min. The
mixture was diluted with CH,Cl, (150 mL) and slowly neutralised with a solution of sat. ag. NaHCO; (250 mL).
The phases were separated, and the aqueous phase was extracted with CH,Cl, (3 x 100 mL); the combined
organic phases were washed with sat. ag. NaHCO; (150 mL), H,O (150 mL), dried over MgSQ,, filtered, and
concentrated in vacuo. The crude was purified by flash column chromatography (100 g, hexane/acetone 90:10
to 70:30) to afford product SI-5 as a non-separable mixture of the a- and B-anomers as a pale-yellow oil (8.8 g,
23.7 mmol, 91% yield, a/B 84:16). R;0.38 (hexane/acetone 70:30); mp 75—77 °C (CDCl5); IR (neat) 2361 (w), 2343
(w), 1734 (s), 1374 (w), 1268 (s), 1223 (s), 1081 (s), 1038 (w), 713 (w) cm™; H NMR (400 MHz, CDCls;, /B 84:16)
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(COSY/HMBC/HSQC) 6 8.06 (2H, dd, J = 8.5, 1.3 Hz, Ha), 7.63 (1H, tt, J = 7.5, 1.3 Hz, Ha/), 7.50 (2H, t, J = 8.0 Hz,
Har), 6.58 (1H, t, J = 4.2 Hz, Hg), 5.96 (1H, dtd, J = 7.0, 3.3, 1.2 Hz, Had), 5.90 (1H, dddd, /= 5.2, 3.9, 2.5, 1.1 Hg,
Hag), 5.82 (1H, dd, J = 7.7, 4.2 Hz, Hyg), 5.25-5.03 (2H, m, Haq,H3a), 5.03—4.75 (2H, m, Hag,Hsp), 4.38 (1H, t, J = 6.5
Hz, Hsa), 4.19 (1H, g, J = 6.5 Hz, Hea), 4.17 (1H, d, J = 6.7 Hz, Hg), 2.21 (3H, s, Hews), 2.03 (3H, s, Hews) ppm; *°F
NMR (376 MHz, CDCls) 6 -200.6 (1F, dtd, J = 48.5, 13.0, 6.9 Hz, Fsg), -204.7 (1F, ddtt, J = 48.6, 12.1, 6.9, 5.2 Hz,
Fiq), -208.1 (1F, dtt, J = 53.7, 10.4, 3.5 Hz, Fag), -209.7 (1F, dtd, J = 48.5, 13.9, 3.5 Hz, F2o) ppm; F{*H} NMR (376
MHz, CDCls) 6 -200.6 (1F, d, J = 13.9 Hz, F3g), -204.7 (1F, d, J = 13.9 Hz, F3,), -208.1 (1F, d, J = 13.9 Hz, F.g), -209.7
(1F, d, J = 13.9 Hz, Faq) ppm; *C{*H} NMR (101 MHz, CDCl3) § 170.3 (Cc-0), 168.6 (Cc-0), 165.2 (Cc-0), 133.8 (Ca),
129.9 (Car), 128.7 (Car), 89.2 (dd, J = 22.7, 9.5 Hz, C,), 86.4 (dd, J = 192.9, 18.3 Hz, C;), 85.3 (dd, J = 191.8, 19.4 Hz,
Cs), 68.8 (d, J = 4.4 Hz, Cs), 68.4 (dd, J = 16.9, 8.1 Hz, C4), 61.4 (Ce), 20.8 (Cchs), 20.6 (Ccnz) ppm; HRMS (ESI+) for
Ci17H18F,NaO; [M + Na]* calcd 395.0913 found 395.0914 (-0.4 ppm error).

2.1.56-0-Acetyl-4-0O-benzoyl-2,3-dideoxy-2,3-difluoro-b-galactopyranose (5)

OAc
OAc
BzO BnNH, BzO
o —_ o
F
THF, 24 h, RT F

F "OAc F OH

SI-5 5

To a solution of SI-5 (8.12 g, 21.8 mmol, 1.0 equiv) in THF (100 mL) was slowly added an BnNH; (3.57 mL, 32.7
mmol, 1.5 equiv). The mixture was stirred at rt for 30 h. The mixture was concentrated in vacuo and the crude
was purified by flash column chromatography (100 g, hexane/EtOAc 95:5 to 70:30) to afford product 5 as a non-
separable mixture of the a- and B-anomers as a pale-yellow oil (6.02 g, 18.2 mmol, 83% yield). Rt 0.40
(cyclohexane/EtOAc 60:40); [a]p?® +66.3 (c 0.80, CHCI3); IR (neat) 3447 (br), 2361 (w), 1730 (s), 1268 (s), 1069
(s), 713 (w) cm™®; *H NMR (400 MHz, CDCls, a/B 77:23) (COSY/HMBC/HSQC) 6 8.11-8.03 (2H, m, Ha/), 7.67-7.58
(1H, m, Har), 7.52-7.44 (2H, m, Ha), 5.92 (1H, dtd, J = 7.2, 3.1, 1.2 Hz, Hai4), 5.86 (1H, dddd, J = 5.2, 3.9, 2.6, 1.0
Hz, Hag), 5.82 (1H, dd, J = 7.8, 4.1 Hz, H1p), 5.64 (1H, t, J = 4.2 Hz, Hy4), 5.19 (1H, dddd, J = 48.9, 12.0, 9.5, 3.9 Hz,
Hsq), 5.00 (1H, dddd, J = 50.6, 11.7, 9.1, 3.6 Hz, H,4), 4.59-4.97 (2H, m, Hag, H3g), 4.55 (1H, t, J = 6.2 Hz, Hs,), 4.25—
4.17 (2H, m, Heq), 2.03 (3H, s, Hcus) ppm; °F NMR (376 MHz, CDCls) 6 -200.9 (1F, dtd, J = 47.2, 13.7, 5.2 Hz, F3g),
-206.6 (1F, dtt, J = 49.2, 11.8, 5.2 Hz, F3,), -206.9 (1F, dtt, J = 52.0, 13.9, 3.5 Hz, F), -208.0 (1F, br. dt, J = 50.3,
13.9 Hz, F2q) ppm; *F{*H} NMR (376 MHz, CDCl3) § -200.9 (1F, d, J = 15.6 Hz, F3g), -206.6 (1F, d, J = 13.9 Hz, F3q),
-206.9 (1F, d, J = 13.9 Hz, F2g), -208.0 (1F, d, J = 13.9 Hz, F24) ppm; C{*H} NMR (101 MHz, CDCls) § 170.6 (Cc-0),
165.4 (Cc-0), 133.7 (Car), 129.9 (Car), 128.6 (Car), 91.1 (dd, J=21.3, 9.5 Hz, C4), 87.5 (dd, J = 58.0, 18.3 Hz, C;), 85.6
(dd, J =59.8, 18.7 Hz, C3), 69.3 (dd, J = 16.9, 8.1 Hz, C4), 66.7 (d, J = 5.1 Hz, Cs), 62.0 (Cs), 20.7 (Ccns) ppm; HRMS
(ESI+) for CisH16F2NaOg [M + Na]* calcd 353.0807 found 353.0816 (-2.4 ppm error).

2.1.66-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-nD-galactopyranose (6)

F OAc NH3 7N OAc

in MeOH £
F (o} _ = E (o]
F "0Ac THF, RT F “on

SI-6 6
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To a solution of SI-6 (13.57 g, 50.3 mmol, 1.0 equiv) in THF (250 mL) at O °C was slowly added a 7 N ammonia
solution in MeOH (153.6 mL, 1.0 mol, 20 equiv). After 15 min the reaction mixture was warmed up to rt and
stirred for 1 h. The mixture was concentrated in vacuo and the crude was purified by flash column
chromatography (200 g, cyclohexane/EtOAc 80:20 to 60:40) to afford product 6 as a non-separable mixture of
the a- and B-anomers as a white solid (9.01 g, 39.5 mmol, 78% vyield). R¢ 0.46 (cyclohexane/EtOAc 50:50); mp
127-129 °C (EtOAc); [a]p?® +77.9 (c 0.63, CHCl3); IR (neat) 3411 (w, br), 2961 (w), 2360 (s), 2342 (s), 1734 (w),
1238 (w), 1041 (w) cm; *H NMR (500 MHz, CDCls, /B 84:16) (COSY/HMBC/HSQC) 6 5.56 (1H, t, J = 4.1 Hz, H1a),
4.81-5.12 (4H, m, Haq, H3a, Haq, H1p), 4.25-4.37 (3H, m, Hea, He'a, Hsa), 3.20 (1H, br. s, Hon), 2.11 (3H, s, Hens) ppm;
'H{*°F} NMR (500 MHz, CDCl3) § 5.56 (1H, d, J = 3.8 Hz, Hi,), 5.04 (1H, d, J = 2.8 Hz, Ha,), 5.01 (1H, dd, J =9.4, 2.9
Hz, Hsq), 4.90 (1H, dd, J = 9.4, 3.8 Hz, H,4), 4.84 (1H, d, J = 7.0 Hz, Hyg), 4.30 (2H, d, J = 6.6 Hz, He,), 4.30 (1H, dd,
J=23.93.7 Hz, Hsy), 3.20 (1H, br. s, How), 2.11 (3H, s, Hcus) ppm; *°F NMR (376 MHz, CDCls) § -202.6 (1F, ddd, J =
45.5, 13.4, 5.2 Hz, F3g), -207.9 (1F, tt, J = 13.9, 3.5 Hz, Fzg), -208.1 (1F, ddtd, J = 40.2, 27.2, 13.1, 5.2 Hz, F3q), -
209.3 (1F, dtd, J =50.3, 12.1, 3.5 Hz, Fyq), -217.6 (1F, dtd, J = 52.0, 26.0, 15.6 Hz, F4g), -220.3 (1F, dddt, J = 39.9,
29.5, 26.0, 13.9 Hz, F4q); F{*H} NMR (376 MHz, CDCl3) 6 -202.6 (1F, t, J = 13.9 Hz, Fsg), -208.0 (1F, d, J= 13.9 Hz,
F2p), -208.1 (1F, t, J = 13.9 Hz, F34), -209.3 (1F, d, J = 12.1 Hz, F5), -217.6 (1F, d, J = 15.6 Hz, F4g), -220.3 (1F, d, J =
13.9 Hz, F4q); 3C{*H} NMR (126 MHz, CDCls3) & 170.5 (Cc=0), 94.3 (dd, J = 23.5, 10.6 Hz, C4p), 90.9 (dd, J = 21.5, 9.5
Hz, Ci4), 87.5 (ddd, J = 186.2, 16.7, 8.6 Hz, Caq), 86.2 (dt, J = 191.7, 16.9 Hz, Cs,), 86.1 (ddt, J = 191.0, 18.4, 1.9,
1.9 Hz, Cyq), 66.8 (ddd, J = 17.9, 5.0, 0.7 Hz, Csq), 61.6 (dd, J = 6.3, 1.8 Hz, C¢), 20.7 (Ccns) ppm; HRMS (ESI+) for
CgH11F3sNaO4 [M + Na]* calcd 251.050 found 2251.0501 (0.2 ppm error).

2.2 Triflate

2.2.16-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl triflate (SI-7)

OAc OAc
Tf,0, EtsN, CHoCly
BnOF & ——— BnOf O
F oy 7 M 20 CtoRT F o
2 SI-7

To a solution of 2 (100 mg, 0.32 mmol, 1.0 equiv) in CH,Cl, (10 mL) at =20 °C was slowly added NEt5(0.1 mL, 0.35
mmol, 2.0 equiv). The mixture was stirred at —20 °C for 10 min and Tf,0 1M in CHxCl; (1.33 mL, 0.64 mmol, 2.0
equiv) was added and the mixture was stirred at —20 °C for 1.5 h. The RM was allowed to warm up to rt and
diluted in CHyCl; (20 mL) and filtered through a pad of silica. The mixture was concentrated in vacuo. The NMR

of the crude showed trace of the desired product and the product decomposed overnight.

2.3 Tosylate

2.3.1Tosyl 6-O-acetyl-4-O-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranoside (SI-8)

OAc OAc

TSzo, NEt;
CH,CI
B“O&H — BnoF/é&\
F "OH 0°C,1h F ‘OTs

2 sl-8
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To a solution of 2 (100 mg, 0.32 mmol, 1.0 equiv) in CH,Cl; (10 mL) at 0 °C was slowly added NEt3 (0.1 mL, 0.35
mmol, 2.0 equiv). The mixture was stirred at 0 °C for 10 min and Ts,0 (209 mg, 0.64 mmol, 2.0 equiv) was added.
The mixture was stirred at 0 °C for 1 h. The RM was allowed to warm up to rt and diluted in CHxCl; (20 mL) and
1 M HCI (20 mL). The phases were separated, and the organic was washed with brine (20 mL). The aqueous was
extracted with CHyCl; (3 x 20 mL). The combined organic phases were dried over MgSQ,, filtered, and
concentrated in vacuo to give 196 mg of crude. The crude was purified by flash column chromatography (10 g,
cyclohexane/EtOAc, 100:0 to 60:40) to afford product SI-8 as a colourless oil (103 mg, 0.22 mmol, 68% yield). R¢
0.8 (cyclohexane/EtOAc 60:40); IR (neat) 2955 (w), 2360 (w), 1741 (s), 1366 (s), 1178 (s), 1058 (s), 832 (s), 560
(s) cm™; *H NMR (400 MHz, CDCls, a/B 97:3) (COSY/HMBC/HSQC) & 7.82 (2H, d, J = 8.2 Hz, Ha/), 7.32-7.38 (5H,
m, Har), 7.28-7.32 (2H, m, Ha), 6.08 (1H, t, J = 3.7 Hz, H14), 5.71 (1H, dd, J = 8.2, 3.1 Hz, H1p), 4.98 (1H, ddt, J =
53.9,13.0, 8.4 Hz, H3,), 4.84 (1H, d, J = 11.1 Hz, Hchoosn), 4.61 (1H, dddd, J = 48.9, 13.2, 8.9, 3.9 Hz, H4), 4.57 (1H,
d, J=11.0 Hz, Hewaoen), 4.10 (1H, dd, J = 12.3, 2.9 Hz, Hea), 3.84 (1H, dt, J =12.3, 1.8 Hz, Hg4), 3.69 (1H,d, /=49
Hz, Hsq), 3.66 (1H, d, J = 7.8 Hz, Haa), 2.46 (3H, s, Hers), 1.96 (3H, s, Heocns) ppm; *°F NMR (376 MHz, CDCl3) & -
191.0 (1F, dq, J = 50.3, 12.1 Hz, F3g), -196.0 (1F, dq, J = 53.8, 12.7 Hz, F34), -200.1 (1F, dt, J = 53.8, 13.9 Hz, Fz), -
202.1 (1F, dt, J = 48.5, 13.9 Hz, F2q) ppm; *F{*H} NMR (376 MHz, CDCl3) § -191.0 (1F, d, J = 10.4 Hz, Fsg), -196.0
(1F, d, J = 12.1 Hz, F34), -200.1 (1F, d, J = 13.9 Hz, F5), -202.1 (1F, d, J = 13.9 Hz, F2,) ppm; *C{*H} NMR (101 MHz,
CDCl3) 6 170.2 (Cc-0), 145.5 (Car), 136.6 (Car), 133.7 (Car), 129.9 (Car), 128.5 (Car), 128.5 (Car), 128.3 (Car), 127.8
(Car), 95.9 (dd, J = 22.4, 10.6 Hz, Cy), 93.1 (dd, J = 186.3, 18.3 Hz, C3), 86.0 (dd, J = 198.1, 19.1 Hz, C;), 74.4 (d, J =
2.9 Hz, Ccrzomn), 73.3 (dd, J = 16.9, 6.6 Hz, C4), 70.1 (d, J = 8.1 Hz, Cs), 61.0 (Cs), 21.6 (Ccns), 20.6 (Ccochs) ppm;
HRMS (ESI+) for C3;H24F2Na0O5S [M + Na]* caled 493.1103 found 493.1110 (-1.5 ppm error).

2.4 Trichloroacetimidates

2.4.1General procedure

The trichloroacetimidates were synthesised according to a procedure published by Gilmour et al.?

General procedure A: DBU (0.1 equiv) was added to a solution of CI3CCN (10 equiv) and the reducing sugar

substrate (1.0 equiv) in dry CH,Cl; at 0 °C under an atmosphere of Ar. After 5-10 min the ice bath was removed,
and the solution stirred for 2-18 h. The solvents were evaporated and purification by flash column

chromatography was performed.

2.4.24,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-b-glucopyranosyl trichloroacetimidate (7)

OAc OAc
CI;CCN, DBU,
F 0OH CH,Cl, (0.05M) Fo ol
1 7 )7/ 3
HN

According to the general procedure A, 1 (250 mg, 0.93 mmol, 1.0 equiv) was reacted at 0 °C for 10 min before
being stirred at rt for 18 h. The resultant crude material was purified by flash column chromatography (10 g,
hexane/EtOAc 90:10 to 60:40) to afford product 7 as a colourless oil (351 mg, 0.854 mmol, 91% yield, o only). R¢
0.56 (hexane/EtOAc 50:50); [a]p?*? +77.1 (c 0.46, CHCl3); IR (neat) 3342 (br), 2959 (br), 2360 (br), 2331 (br), 1745
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(w), 1679 (w), 1234 (w), 1034 (w) cm™; *H NMR (400 MHz, CDCl3) (COSY/HMBC/HSQC) 6 8.83 (1H, s, Hyu), 6.63
(1H,t,J=3.7 Hz, H1), 5.30 (1H, dt, J = 12.7, 9.6 Hz, H4), 5.03 (1H, ddt, J = 53.7, 13.1, 9.1 Hz, Hs), 4.83 (1H, dddd, J
=48.8,13.0, 8.9, 4.2 Hz, H,), 4.27 (1H, dd, J = 13.1, 4.9 Hz, Hg), 4.10-4.17 (2H, m, Hs and Hg), 2.15 (3H, s, Hcs),
2.08 (3H, s, Heus) ppm; *°F NMR (376 MHz, CDCls) & -200.5 (1F, dqd, J = 53.8, 12.7, 3.5 Hz, F3), -203.2 (1F, dt, J =
48.6, 13.9 Hz, F>) ppm; F{*H} NMR (376 MHz, CDCl5) & -200.5 (1F, d, J = 13.9 Hz, F3), -203.2 (1 F, d, J=13.9 Hz,
F2) ppm; BC{*H} NMR (101 MHz, CDCl3) 6 170.5 (Ccocns), 169.2 (Ccocns), 160.3 (Ce=n), 92.6 (dd, J = 22.0, 9.5 Hz,
C1), 90.5 (Ccci3), 89.7 (dd, J = 190.0, 20.5 Hz, C3), 86.8 (dd, J = 196.6, 18.3 Hz, C;), 69.7 (d, J = 7.3 Hz, Cs), 67.0 (dd,
J=18.7, 7.7 Hz, C4), 61.1 (Cs), 20.6 (2Cch3) ppm; HRMS (ESI+) for Ci,H14ClsFaNNaOg [M + Na]* calcd 433.9747
found 433.9748 (-0.3 ppm error).

2.4.36-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranosyl

trichloroacetimidate (8)

OAc OAc
CIsCCN, DBU,
BnO&&‘ —>B“O&k
CH,CI, (0.05M F
F “OH 2Cl2 ( ) . o) ccl,
2

HN

According to the general procedure A, 2 (250 mg, 0.79 mmol, 1.0 equiv) was reacted at 0 °C for 5 min before
being stirred at rt for 18 h. The resultant crude material was purified by flash column chromatography (10 g,
hexane/EtOAc 90:10 to 60:40) to afford product 8 as a non-separable mixture of the a- and B-anomers as a
colourless oil (342 mg, 0.745 mmol, 94% yield, o/ 10:1). Rt 0.45 (hexane/EtOAc 60:40); IR (neat) 3342 (br), 2956
(br), 2359 (w), 2341 (w), 1742 (s), 1676 (s), 1368 (w), 1283 (w), 1238 (s), 1061 (s), 1015 (w), 796 (w) cm™; *H NMR
(400 MHz, CDCls, a/pB 10:1) (COSY/HMBC/HSQC) 6 8.77 (1H, s, Hnw), 7.29-7.43 (5H, m, Har), 6.57 (1H, t, J = 3.7 Hz,
Hia), 5.90 (1H, dd, J = 7.8, 3.4 Hz, Hip), 5.15 (1H, ddt, J = 53.9, 13.4, 9.2, 9.2 Hz, H3), 4.91 (1H, d, /= 11.1 Hz, H
cH208n), 4.76 (1H, dddd, J = 49.5, 12.8, 8.9, 3.9 Hz, H,), 4.65 (1H, d, J = 11.2 Hz, H ci208n), 4.27-4.30 (2H, m, Hs and
He), 4.05 (1H, dt, J = 10.1, 2.7 Hz, He), 3.75 (1H, ddd, J = 13.3, 10.1, 8.4 Hz, H4), 2.05 (3H, s, Hcns) ppm; °F NMR
(376 MHz, CDCl3) 6 -190.5 (1F, dq, J = 52.0, 13.3 Hz, F3p), -195.9 (1F, ddd, J = 53.8, 26.0, 12.1 Hz, F34), -200.1 (1F,
dddd, J=52.0, 17.0, 12.1, 3.5 Hz, Fag), -203.4 (1F, dt, J = 49.4, 12.6 Hz, F2o) ppm; PF{*H} NMR (376 MHz, CDCls) &
-190.5 (1F, d, J = 12.1 Hz, F3g), -195.9 (1F, d, / = 12.1 Hz, F34), -200.1 (1F, d, J = 12.1 Hz, F3g), -203.4 (1F, d, J=12.1
Hz, F24) ppm; BC{*H} NMR (101 MHz, CDCl3) & 170.4 (Ccocns), 160.5 (Cc=n),136.8 (Car), 128.6 (Car), 128.4 (Car), 93.7
(dd, J = 188.5, 18.3 Hz, C3), 92.8 (dd, J = 26.4, 7.3 Hz, C;), 90.5 (Ccci3), 86.9 (dd, J = 195.9, 18.3 Hz, C;), 74.5 (d, J =
3.7 Hz, Ccraosn), 73.8 (dd, J =17.2, 7.0 Hz, C4), 70.5 (d, J = 8.8 Hz, Cs), 61.9 (Cs), 21.0 (Ccnz) ppm; HRMS (ESI+) for
C17H15ClsF2NNaOs [M + Na]* calcd 482.0111 found 482.0110 (0.2 ppm error).

2.4.46-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-b-glucopyranosyl trichloroacetimidate (9)

OAc OAc
FF o CI3CCN, DBU, FF o)
F "OH CH,ClI, (0.05M) Fo
3 9 \]]/CCI3
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According to the general procedure A, 3 (1.00 g, 4.38 mmol, 1.0 equiv) was reacted at 0 °C for 10 min before
being stirred at rt for 18 h. The resultant crude material was purified by flash column chromatography (25 g,
cyclohexane/EtOAc 100:0 to 60:40) to afford product 9 as a colourless oil (1.16 g, 3.12 mmol, 72% yield, a only).
R¢ 0.52 (hexane/EtOAc 60:40); [a]p>* +88.5 (c 0.84, CHCl3); IR (neat) 3344 (w), 2963 (w), 2360 (w), 2334 (w), 1743
(s), 1679 (s), 1281 (s), 1251 (s), 1088 (s), 1020 (s), 836 (s), 795 (s), 646 (s) cm™; 'H NMR (400 MHz, CDCls)
(COSY/HMBC/HSQC) & 8.85 (1H, s, Hnn), 6.60 (1H, g, J = 3.3 Hz, H), 5.14 (1H, dddt, J = 54.2, 16.0, 13.6, 8.6 Hz,
Hs), 4.77 (1H, dddd, J = 48.4, 13.0, 9.0, 4.2 Hz, H;), 4.68 (1H, dddd, J = 50.4, 14.7, 10.0, 8.4 Hz, H4), 4.44 (1H, dq,
J=12.4,1.8 Hz, Hg), 4.28 (1H, ddd, J = 12.3, 4.4, 1.5 Hz, Hg), 4.20 (1H, dtd, J = 10.0, 4.4, 2.2 Hz, Hs), 2.10 (3H, s,
Hews) ppm; °F NMR (376 MHz, CDCls) & -199.8 (1F, dt, J = 49.9, 13.9 Hz, F4), -200.0 (1F, dquin, J = 54.6, 13.9, Hz,
F3), -203.8 (1F, dt, J=49.0, 12.6 Hz, F>) ppm; **F{*H} NMR (376 MHz, CDCl3) & -199.8 (1F, d, J = 13.0 Hz, F4), -200.0
(1F, t, J = 12.6 Hz, F3), -203.8 (1F, dd, J = 12.6, 1.3 Hz, F,) ppm; *C{*H} NMR (101 MHz, CDCl3) & 170.3 (Ccocns),
160.2 (Cc-n), 92.3 (dd, J = 22.0, 9.5 Hz, H1), 90.3 (Ccci3), 89.9 (dt, J = 187.8, 18.3 Hz, C3), 86.4 (ddd, J = 196.6, 18.3,
8.1Hz, C;), 86.0 (ddd, J = 189.0, 19.8, 7.3 Hz, C4), 68.9 (dd, J = 23.8, 6.2 Hz, Cs), 61.2 (Cs), 20.6 (Ccocns) ppm; HRMS
(ESI+) for C10H11ClsFsNNaO4 [M + Na]* caled 393.9598 found 393.9600 (-0.4 ppm error).

2.4.54,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl trichloroacetimidate

(10)

A
AcO OAc AcO PAC
§ o CI3CCN, DBU, g o)

E > F
CH,Cl, (0.05M) F

F “OH 2Clp
4 O 10 (0] CCl3

NH

According to the general procedure A, 4 (1.00 g, 3.73 mmol, 1.0 equiv) was reacted at 0 °C for 10 min before
being stirred at rt for 18 h. The resultant crude material was purified by flash column chromatography (25 g,
cyclohexane/EtOAc 100:0 to 60:40) to afford product 10 as a white powder (1.34 g, 3.24 mmol, 87% vyield, a
only). R¢0.41 (hexane/EtOAc 60:40); [a]p?? +126.3 (c 0.30, CHCIs); mp 73-75 °C (CH,Cly); IR (neat) 3341 (w), 2972
(w), 2360 (w), 2334 (w), 1747 (s), 1677 (s), 1372 (s), 1254 (s), 1083 (s), 1021 (s), 794 (s) cm™®; 'H NMR (400 MHz,
CDCl3) (COSY/HMBC/HSQC) 6 8.81 (1H, s, Hnu), 6.67 (1H, t, J = 4.1 Hz, H14), 5.73 (1H, dtd, J = 6.0, 3.7, 1.2 Hz, Ha),
4.94-5.25 (2H, m, Hz and H,), 4.39 (1H, tt, J = 6.5, 1.2 Hz, Hs), 4.20 (1H, dd, J = 11.5, 6.2 Hz, Hg), 4.07 (1H, ddd, J
=11.5, 6.8, 1.1 Hz, He), 2.17 (3H, s, Hens), 2.03 (3H, s, Heus) ppm; *°F NMR (376 MHz, CDCls) & -205.2 (1F, dtt, J =
48.1,12.6, 5.2 Hz, F3), -210.2 (1F, dtd, J = 48.0, 13.4, 3.5 Hz, F>) ppm; F{*H} NMR (376 MHz, CDCls) § -205.2 (1F,
d,J=13.9 Hz, F3),-210.2 (1F, d, J=13.9 Hz, F>) ppm; *C{*H} NMR (101 MHz, CDCl3) 6 170.2 (Ccocns), 169.5 (Ccocns),
160.4 (Cc-n), 93.2 (dd, J = 22.4, 9.9 Hz, C1), 90.6 (Ccci3), 86.1 (dd, J = 192.9, 19.1 Hz, C;), 85.4 (dd, J = 192.2, 19.8
Hz, C3), 69.0 (d, J = 4.4 Hz, Cs), 67.8 (dd, J = 16.9, 8.1 Hz, C4), 61.1 (d, J = 1.5 Hz, Cg), 20.6 (Ccn3), 20.5 (Ccns) ppm;
HRMS (ESI+) for C12H14ClsF2NNaOg [M + Na]* calcd 433.9747 found 433.9753 (-1.3 ppm error).
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2.4.66-0-Acetyl-4-0O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl

trichloroacetimidate (11)
6,0 OAC 8,0 QA
F&l Cl3CCN, DBU, Fé%
) F %oy CH2Cl2 (0.05M) FOW(CCI3
NH
According to the general procedure A, 5 (1.00 g, 3.03 mmol, 1.0 equiv) was reacted at 0 °C for 10 min before
being stirred at rt for 18 h. The resultant crude material was purified by flash column chromatography (25 g,
cyclohexane/EtOAc 100:0 to 60:40) to afford product 11 as a white powder (1.18 g, 2.49 mmol, 81% vyield, a
only). Rs 0.45 (hexane/EtOAc 60:40); [a]p?? +94.0 (c 0.31, CHCl3); mp 132-134 °C (CH,Cl,); IR (neat) 3340 (w),
2972 9 (w), 2361 (w), 2334 (w), 1734 (s), 1677 (s), 1264 (s), 1083 (s), 1068 (s), 1025 (s), 970 (w), 795 (w), 712
(w)em'%; *H NMR (400 MHz, CDCls) (COSY/HMBC/HSQC) & 8.84 (1H, s, Hx), 8.04—8.09 (2H, m, Ha,), 7.61-7.67
(1H, m, Har), 7.47-7.54 (2H, m, Ha?), 6.77 (1H, t, J = 4.1 Hz, H1), 6.01 (1H, dtd, J = 6.0, 3.5, 1.2 Hz, Ha), 5.07-5.40
(2H, m, Hs and H.), 4.51 (1H, tt, J = 6.3, 1.1 Hz, Hs), 4.24 (1H, dd, J = 11.7, 5.7 Hz, He), 4.17 (1H, ddd, J = 11.5, 6.8,
0.9 Hz, Hg), 2.00 (3H, s, Hers) ppm; °F NMR (376 MHz, CDCls) & -204.7 (1F, dtt, J = 48.1, 13.4, 5.2 Hz, Fs), -209.8
(1F, dddd, J = 52.5, 13.0, 9.1, 3.0 Hz, F,) ppm; °*F{*H} NMR (376 MHz, CDCl3) & -204.7 (1F, d, J = 13.4 Hz, Fs), -
209.8 (1F, d, J = 13.4 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCls) & 170.3 (Ccocns), 165.2 (Ccochs), 160.5 (Ce=n),
133.8 (Car), 129.9 (Car), 128.7 (Car), 93.2 (dd, J = 22.7, 9.5 Hz, C1), 90.6 (Ccais), 86.4 (dd, J = 193.7, 19.0 Hz, C,), 85.6
(dd, J =192.9, 19.8 Hz, C3), 69.4 (d, J = 4.4 Hz, Cs), 68.5 (dd, J = 16.9, 8.1 Hz, C4), 61.5 (d, J = 2.2 Hz, Cg), 20.6 (Cchs)
ppm; HRMS (ESI+) for C17H16ClsF2NNaOg [M + Na]* calcd 495.9903 found 495.9903 (0.1 ppm error).

2.4.76-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl trichloroacetimidate

(12)
. OAc E OAc
o CI3CCN, DBU, Io)
E F
F "OH CH,Cl, (0.05M) FO
6 12 7]/CCI3
HN

According to the general procedure A, 6 (1.00 g, 4.38 mmol, 1.0 equiv) was reacted at 0 °C for 10 min before
being stirred at rt for 18 h. The resultant crude material was purified by flash column chromatography (25 g,
hexane/EtOAc 100:0 to 60:40) to afford product 12 as a white solid (953 mg, 2.57 mmol, 59% vyield, a only). R¢
0.59 (hexane/EtOAc 60:40); [a]p?? +98.6 (c 0.32, CHCI3); mp 70-72 °C (CHCl,); IR (neat) 3343 (w), 2970 (w), 2360
(w), 2333 (w), 1743 (s), 1678 (s), 1230 (s), 1088 (s), 1055 (s), 1025 (s), 969 (s), 834 (s), 794 (s) cm™; *H NMR (500
MHz, CDCl;) (COSY/HMBC/HSQC) 6 8.83 (1H, s, Hnw), 6.69 (1H, t, J = 4.0 Hz, H1), 4.97-5.21 (3H, m, H;, H3 and Ha),
4.23-4.35 (3H, m, Hg and Hs), 2.08 (3H, s, Hens) ppm; *H{*°F} NMR (500 MHz, CDCls) § 8.83 (1H, s, Hnw), 6.69 (1H,
d, J=3.8 Hz, Hy), 5.12 (1H, dd, J = 9.5, 3.7 Hz, H,), 5.12 (1H, d, J = 2.8 Hz, H,4), 5.08 (1H, dd, J = 9.4, 2.9 Hz, H3),
4.26-4.35 (3H, m, Hs and Hs), 2.08 (3H, s, Hcus) ppm; °F NMR (471 MHz, CDCl3) 6 -206.0 (1F, dttt, J = 48.3, 13.9,
7.5, 4.7 Hz, F5), -210.9 (1F, dddd, J = 52.2, 13.2, 8.6, 3.6 Hz, F), -219.7 (1F, dtd, J = 50.4, 26.8, 14.6 Hz, F4) ppm;
F{*H} NMR (471 MHz, CDCl3) 6 -206.0 (1F, dd, J = 14.7, 13.2 Hz, F3), -210.9 (1F, d, J = 13.2 Hz, F,), -219.7 (1F, d,
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J =14.3 Hz, F4) ppm; BC{*H} NMR (126 MHz, CDCl3) 6§ 170.3 (Ccocns), 160.3 (Cc=n), 93.0 (dd, J = 22.5, 9.4 Hz, Cy),
90.5 (Ccci3), 86.9 (ddd, J = 186.9, 16.9, 8.6 Hz, C4), 86.3 (ddd, J = 193.1, 19.5, 17.6 Hz, C5), 84.9 (ddd, J = 193.4,
19.6, 2.6 Hz, C;), 69.2 (ddd, J = 18.4, 5.2, 0.7 Hz, Cs), 61.1 (dd, J = 6.0, 1.7 Hz, Cg), 20.6 (Ccns) ppm; HRMS (ESI+)
for C10H11ClsFsNNaO4 [M + Nal* calcd 393.9598 found 393.9600 (-0.5 ppm error).

3 Glycosidation reactions

3.1 General procedure for isopropyl glycoside formation

General procedure B: The trichloroacetimidate (1.0 equiv) was co-evaporated with redistilled toluene (3 x) and

redistilled CH,Cl, (1 x), dried under high vacuum. Freshly activated molecular sieves (3 A) were added, the
trichloroacetimidate was dissolved in redistilled CH,Cl, under argon. The mixture was stirred at room
temperature for 30 min. The reaction vessel was cooled to the stated temperature (-50 °C — 0 °C). Isopropanol
(1.2 equiv) and TMSOTTf (0.2 equiv) were added and the reaction mixture was stirred for the stated time at the
same temperature. The reaction was followed by °F{*H} NMR. After completion, the mixture was diluted with
CH,Cl,, quenched by the addition of NEt; (0.5 mL), and filtered through a pad of Celite. The solvents were
removed under reduced pressure, and the crude product was purified by flash column chromatography. The

ratios were obtained by F{*H} NMR of the crude reaction mixture with a delay time (D1) of 3 s.

3.2 Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-p-glucopyranoside (13)

3.2.1Glycosidation (Table 2, entry 1)

OAc OAc
TMSOTf, iPrOH
Aco& Q > AcOf O /j\
7 \/Z/CCIS 13

HN
According to general procedure B, 7 (108 mg, 0.27 mmol, 1.0 equiv) was reacted at —30 °C for 3.5 h. The resultant
crude material (a/B 1:3.20) was purified by flash column chromatography (10 g, hexane/EtOAc 90:10 to 60:40)
to collect 13 as a mixture of a- and B-anomers as a colourless oil (87 mg, 0.281 mmol, quant.). An analytical
sample was purified to separate the anomers using flash column chromatography (10 g, hexane/EtOAc 90:10 to
60:40). Anomers assignment was based on the chemical shift and coupling constant values of the anomeric

protons.

3.2.2Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:3.20, no hydrolysis of the
trichloroacetimidate was observes as no peak corresponding to the hemiacetal 1 is present however the peaks

integrating for 0.16 and 0.14 correspond to unreacted trichloroacetimidate 7.
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3.2.3Characterisation of the glycosides (pure anomers)

Data for 13a: Rs 0.24 (hexane/EtOAc 80:20); [a]p?%° +89.5 (c 0.57, CHCIs); IR (neat) 2976 (br), 2933 (br), 2360
(br), 2332 (br), 1745 (s), 1370 (w), 1233 (s), 1028 (s) cm™%; 'H NMR (400 MHz, CDCls) (COSY/HMBC/HSQC) & 5.16
(1H, t, J = 3.6 Hz, H4), 5.15 (1H, ddd, J = 13.6, 10.1, 9.1 Hz, H,), 4.89 (1H, ddt, /= 54.3, 13.1, 9.1 Hz, Hs), 4.55 (1H,
dddd, /=50.3, 13.0, 8.9, 4.0 Hz, H3), 4.24 (1H, dd, /= 12.3, 4.8 Hz, Hg), 4.10 (1H, dt, J = 12.2, 1.7 Hz Hg), 4.03 (1H,
ddd, J = 10.2, 4.9, 2.3 Hz, Hs), 3.93 (1H, spt, J = 6.2 Hz, Hjpr), 2.13 (3H, s, Hews), 2.09 (3H, s, Hens), 1.27 (3H, d, J =
6.1 Hz, Hewsier), 1.22 (3H, d, J = 6.1 Hz, Heusier) ppm; °F NMR (376 MHz, CDCls) § -200.7 (1F, dg, J = 54.6, 14.2 Hz,
F3),-201.7 (1F, dt, J = 50.3, 13.0 Hz, F,) ppm; “*F{*H} NMR (376 MHz, CDCls) & -200.7 (1F, d, J = 15.6 Hz, F3), -201.7
(1F, d, J = 13.9 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCl3) & 170.6 (Cc-0), 169.4 (Cc=0), 94.9 (dd, J = 20.5, 9.5 Hz,
C1), 90.1 (dd, J = 187.1, 18.2 Hz, C3), 87.4 (dd, J = 193.7, 17.6 Hz, C2), 72.1 (Cenier), 68.1 (dd, J = 19.1, 7.3 Hz, Ca),
67.0 (d, J = 6.6 Hz, Cs), 61.8 (Cs), 23.1 (Cenzier), 21.6 (Cenier), 20.7 (Cers) ppm; HRMS (ESI+) for CisHaoF2NaOg [M +
Na]* calcd 333.1120 found 333.1127 (-2.0 ppm error).

Data for 13B: R¢0.54 (hexane/EtOAc 50:50); [a]p?%° -16.5 (c 3.67, CHCl3); IR (neat) 3367 (br), 3319 (br), 3244 (br),
3143 (br), 2360 (w), 2342 (w), 1744 (s), 1691 (s), 1374 (s), 1030 (s), 831 (s) cm™; 'H NMR (400 MHz, CDCls)
(COSY/HMBC/HSQC) 6 5.16 (1H, dt, J = 12.7, 9.6 Hz, H4), 4.65 (1H, ddt, J = 52.5, 15.8, 8.4 Hz, Hs), 4.58 (1H, dd, J
=7.7, 3.3 Hz, H1), 4.38 (1H, ddt, J = 51.0, 14.2, 8.3 Hz, H,), 4.25 (1H, dd, J = 12.5, 5.1 Hz, He), 4.09-4.18 (1H, m,
He), 4.01 (1H, spt, J = 6.2 Hz, Hpr), 3.61 (1H, dddd, J = 10.1, 5.2, 2.6, 1.3 Hz, Hs), 2.12 (3H, s, Hews), 2.09 (3H, s,
Hcus), 1.28 (3H, d, J = 6.2 Hz, Hewzier), 1.23 (3H, d, J = 6.1 Hz, Henzier) ppm; *°F NMR (376 MHz, CDCls) & -195.3 (1F,
dq, J = 52.2, 13.8 Hz, F3), -199.5 (1F, dtd, J = 50.3, 15.6, 3.5 Hz, F2) ppm; °F{*H} NMR (376 MHz, CDCl3) 6 -195.3
(1F, d, J = 13.9 Hz, F3), -199.5 (1F, d, J =13.9 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCl3) & 169.3 (Cc-0), 163.6
(Cc=0), 98.4 (dd, J=22.7,11.0 Hz, C1), 92.1 (dd, J=190.0, 19.8 Hz, C3), 89.8 (dd, J = 189.6, 18.0 Hz, C3), 73.1 (Ccrirr),
70.7 (d, J = 7.3 Hz, Cs), 68.1 (dd, J = 18.7, 7.7 Hz, Ca), 61.9 (Cé), 23.2 (Ccrzipr), 21.8 (Cepzire), 20.7 (Cens), 20.7 (Cenz)
ppm; HRMS (ESI+) for Ci3Ha0F2NaOg [M + Na]* calcd 333.1120 found 333.1121 (-0.4 ppm error).
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3.3 Isopropyl 6-0-acetyl-4-0O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-
galactopyranoside (14)

3.3.1Glycosylation (Table 2, entry 5)
Bz0 OA° BzO
% _TMSOTF, iProH g
F 11 FOW/CCIe, CHZCIz
HN
According to general procedure B, 11 (109 mg, 0.23 mmol, 1.0 equiv) was reacted at =50 °C for 4 h. The resultant
crude material (a/B 1:8.56) was purified by flash column chromatography (10 g, hexane/EtOAc 100:0 to 60:40)
to collect 14 as a mixture of a- and B-anomers (83 mg, 0.22 mmol, 97% yield). An analytical sample was purified
to separate the anomers using flash column chromatography (10 g, hexane/EtOAc 100:0 to 60:40). Anomers

assignment was based on the chemical shift and coupling constant values of the anomeric protons.

3.3.2Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;

The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:8.56, no hydrolysis of the
trichloroacetimidate occurred as no peak corresponding to the hemiacetal 5 is present and no unreacted

trichloroacetimidate 11 is observed in the crude reaction mixture.
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3C1.00

3.3.3Characterisation of the glycosides (both anomers)

Data for 14a: colourless oil; Rt 0.57 (hexane/EtOAc 60:40); IR (neat) 2975 (w), 2931 (w), 1728 (s), 1265 (s), 1229
(s), 1069 (s), 1069 (s), 1024 (s), 712 (s) cm™; *H NMR (400 MHz, CDCl3) (COSY/HMBC/HSQC) 6 8.06 (2H, br dd, J
=8.4,1.3 Hz, Has), 7.61 (1H, ddt, J= 7.9, 6.8, 1.2 Hz, Ha(), 7.48 (2H, br t, J = 7.9 Hz, Ha/), 5.89 (1H, m, Ha4), 5.30 (1H,
t,J = 4.1 Hz, Hy), 5.13 (1H, dddd, J = 49.0, 11.5, 9.7, 3.9 Hz, Hs), 4.94 (1H, dddd, J = 50.6, 11.6, 9.5, 4.0 Hz, H,),
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4.38 (1H, ddt, /= 6.8, 5.6, 1.1 Hz, Hs), 4.18 (1H, d, J = 5.5 Hz, H¢), 4.17 (1H, d, J = 7.0 Hz, Hg), 3.96 (1H, spt, J=6.2
Hz, Hewier), 2.02 (3H, s, Heocns), 1.29 (3H, d, J = 6.2 Hz, Hepaier), 1.25 (3H, d, J = 6.2 Hz, Henzier) ppm; °F NMR (376
MHz, CDCls) 6 -205.7 (1F, dtt, J = 49.0, 12.6, 4.8 Hz, F3), -208.4 (1F, dtd, J = 50.7, 12.8, 2.6 Hz, F>) ppm; °F{*H}
NMR (376 MHz, CDCl3) 6 -205.7 (1F, d, J = 13.9 Hz, F3), -208.4 (1F, br d, J = 12.1 Hz, F>) ppm; 3C{*H} NMR (101
MHz, CDCl3) 6 170.4 (Cc-0), 165.4 (Cc-0), 133.6 (Car), 129.9 (Car), 129.0 (Car), 128.5 (Car), 95.6 (dd, J = 20.5, 8.8 Hz,
C1), 86.6 (dd, J = 192.0, 19.0 Hz, C;), 86.3 (dd, J = 191.5, 17.6 Hz, C3), 72.2 (Ccuirr), 69.4 (dd, J = 16.9, 8.1 Hz, C4),
66.6 (d, J = 4.4 Hz, Cs), 62.1 (d, J = 2.2 Hz, Ce), 23.1 (Ccnsier), 21.7 (Ccnsirr), 20.6 (Ccocns) ppm; HRMS (ESI+) for
CisH22F,NaOg [M + Na]* calcd 395.1277 found 395.1287 (-2.6 ppm error).

Data for 14f: white solid; R¢ 0.48 (hexane/EtOAc 60:40); [a]p??-11.4 (c 0.53, CHCl3); mp 95-97 °C (CH,Cl,); IR
(neat) 2976 (w), 1723 (s), 1372 (w), 1269 (s), 1069 (s), 1026 (s), 827 (s), 712 (s) cm™; *H NMR (400 MHz, CDCls)
(COSY/HMBC/HSQC) 6 8.08 (2H, dd, J = 8.4, 1.3 Hz, Ha), 7.61 (1H, ddt, J= 7.9, 7.0, 1.3 Hz, Ha), 7.48 (2H, t,/=7.8
Hz, Har), 5.84 (1H, dddd, J=5.1, 3.8, 2.6, 1.0 Hz, Ha), 4.70-4.94 (1H, m, Hs), 4.63 (1H, d, J = 7.7 Hz, H,), 4.53-4.81
(1H, m, H,), 4.25 (1H, ddd, J = 11.2, 7.0, 0.9 Hz, H¢), 4.17 (1H, dd, J = 11.4, 6.1 Hz, Hg), 4.06 (1H, spt, J = 6.2 Hz,
Henier), 3.95 (1H, tt, J = 6.4, 1.3 Hz, Hs), 2.05 (3H, s, Hcocns), 1.33 (3H, d, J = 6.2 Hz, Hewser), 1.28 (3H, d, J = 6.5 Hz,
Heuzier) ppm; °F NMR (376 MHz, CDCls) § -199.9 (1F, dtd, J = 47.4, 13.4, 5.2 Hz, F3), -206.4 (1F, br dt, J = 52.9,
15.2 Hz, F;) ppm; ®F{*H} NMR (376 MHz, CDCls) 6 -199.9 (1F, d, J = 14.3 Hz, F3), -206.4 (1F, d, J = 14.3 Hz, F,)
ppm; 3C{*H} NMR (101 MHz, CDCl3) § 170.4 (Cc=0), 165.4 (Cc-0), 133.7 (Car), 130.0 (Car), 128.8 (Car), 128.5 (Ca),
98.9 (dd, J=22.7,11.0 Hz, C), 89.2 (dd, J = 187.1, 19.1 Hz, C5), 89.3 (dd, J = 194.4, 19.1 Hz, C;), 73.3 (Ccnirr), 70.1
(d, J =5.9 Hz, Cs), 68.2 (dd, J = 16.5, 8.4 Hz, C4), 61.6 (d, J = 2.2 Hz, Cs), 23.3 (Ccnaier), 21.9 (Ccnsirr), 20.6 (Ccochs)
ppm; HRMS (ESI+) for C1gH»2F2NaOg [M + Na]* caled 395.1277 found 395.1282 (-1.4 ppm error).

3.4 Isopropyl 6-0-acetyl-4-0O-benzyl-2,3-dideoxy-2,3-difluoro-a/B-b-
glucopyranoside (15)

3.4.1Glycosidation (Table 2, entry 2)

OAc OAc
Bnong o TMSOTF, iPrOH, BnOE o) J\
Fo CH,Cly F
8 >]/c<:|3 15
HN

According to general procedure B, 8 (109 mg, 0.24 mmol, 1.0 equiv) was reacted at =30 °C for 3.5 h. The resultant
crude material (a/p 1:1.43) was purified by flash column chromatography (10 g, hexane/EtOAc 100:0 to 70:30)

to afford 15 as a non-separable mixture of a- and B-anomers as a colourless oil (73.2 mg, 0.204 mmol, 86% yield).

3.4.2Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;

The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:1.43, no hydrolysis of the
trichloroacetimidate occurred as no peak corresponding to the hemiacetal 2 is present and no unreacted

trichloroacetimidate 8 is observed in the crude reaction mixture.



28

$62622kh4.012.001.1r
CHLOROFORM-d
4Fs

=
=

-190.45
-190.49
199.48
-199.52

-195.74 [a]
T

-195.71
201.91
-201.94

© o o 1=
< S < S
[T = [ =y

-190 -191 -192 -193 -194 -195 -196 -197 -198 -199 -200 -201 -202 Chemical Shift (ppm

3.4.3Characterisation of the glycosides (as anomeric mixture)

Rf 0.46 (hexane/EtOAc 70:30); IR (neat) 3342 (br), 2956 (br), 2359 (w), 2341 (w), 1742 (s), 1676 (s), 1368 (w),
1283 (w), 1238 (s), 1061 (s), 1015 (w), 796 (w) cm%; *H NMR (400 MHz, CDCls, a/B 1:1.07) (COSY/HMBC/HSQC)
8 7.29-7.40 (10H, m, Haqand Ham), 5.12 (1H, t, J = 3.5 Hz, Hy,), 5.04 (1H, ddt, J = 55.0, 13.3, 8.9 Hz, Ha,), 4.89
(1H, d, J = 11.1 Hz, Hcnzona), 4.87 (1H, d, J = 11.4 Hz, Heraosng), 4.77 (1H, ddt, J = 52.8, 16.8, 8.4 Hz, Hsp), 4.61 (1H,
d, J=11.1 Hz, H cia08na), 4.61 (1H, d, J = 11.1 Hz, Hewzosng), 4.53 (1H, dd, J = 7.8, 2.9 Hz, Hig), 4.18-4.44 (4H, m,
Hso and Heg), 3.99 (1H, spt, J = 6.1 Hz, Hipp), 3.90 (1H, spt, J = 6.1 Hz, Hipra), 3.65 (1H, ddd, J = 13.3, 10.0, 8.4 Hz,
Hag), 3.61 (1H, ddd, J = 14.1, 10.1, 8.4 Hz, Hag), 3.48-3.54 (1H, m, Hs), 2.02 (3H, s, Hcus), 1.25 (6H, dd, J = 16.1, 6.2
Hz, Henaier), 1.22 (6H, dd, J = 13.7, 6.2 Hz, Hensiero) ppm; °F NMR (376 MHz, CDCl5) § -190.5 (1F, dg, /= 52.0, 13.9
Hz, F3p), -195.7 (1F, dq, J = 54.8, 12.9 Hz, F34), -199.5 (1F, dddd, J = 52.0, 15.6, 12.1, 3.5 Hz, Fy3), -201.9 (1F, dt, J
=50.3, 13.0 Hz, Fyq) ppm; *F{*H} NMR (376 MHz, CDCls) 6 -190.5 (1F, d, J = 13.9 Hz, Fsp), -195.7 (1F, d, J = 12.1
Hz, F3,), -199.5 (1F, d, J = 13.9 Hz, F33), -201.9 (1F, d, / = 12.1 Hz, Fy,) ppm; 2*C{*H} NMR (101 MHz, CDCl;) 6 170.6
(Cc=0), 137.1 (Cara), 137.0 (Carp), 128.5 (Carqand Carp), 128.4 (Carq), 128.4 (Carp), 128.2 (Carp), 128.2 (Cara), 98.4 (dd,
J=23.5,10.3 Hz, C1p), 96.2 (dd, J = 186.3, 18.5 Hz, C3p), 94.8 (dd, J = 28.6, 18.3 Hz, C14), 89.9 (dd, J = 190.7, 19.1
Hz, Czp), 87.6 (dd, J = 194.4, 18.3 Hz, Cy4), 75.0 (dd, J = 16.9, 7.3 Hz, C4), 74.2-74.4 (Ccraoen), 72.9 (Ccnipep), 71.7
(Ccwipra), 71.6 (d, J = 10.3 Hz, Csp), 67.8 (d, J = 7.3 Hz, Cs4), 62.2—63.0 (Csq and Cep), 23.3 (Ccrziprp), 23.1 (Cerzipra),
21.9 (Censiprp), 21.6 (Cehzipra), 20.8 (Censp), 20.7 (Ccrza) ppm; HRMS (ESI+) for Ci7H18ClsF2NNaOs [M + Nal* calcd
482.0111 found 482.0110 (0.2 ppm error).
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3.5 Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-D-glucopyranoside (16)

3.5.1Glycosylation (Table 2, entry 3)

OAc OAc
TMSOTTf, iPrOH
F&% - F&&H Iy
9 ?Z/CCIg, 16
HN

According to general procedure B, 9 (104 mg, 0.280 mmol, 1.0 equiv) was reacted at 0 °C for 5 h. The resultant
crude material (a/p 1:2.10) was purified by flash column chromatography (10 g, hexane/EtOAc 90:10 to 60:40)

to afford 16 as a non-separable mixture of a- and B-anomers as a colourless oil (26 mg, 0.096 mmol, 34% yield).

3.5.2Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl3
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:2.10, no hydrolysis of the
trichloroacetimidate was observes as no peak corresponding to the hemiacetal 3 is present however peaks

integrating for ~1 correspond to unreacted trichloroacetimidate 9.
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3.5.3Characterisation of the glycosides (as anomeric mixture)
Rf 0.71 (hexane/EtOAc 60:40); IR (neat) 2978 (w), 2363 (s), 1745 (s), 1373 (w), 1236 (s), 1081 (s), 1030 (s) cm™;
'H NMR (400 MHz, CDCls, a/B 1.24:1) (COSY/HMBC/HSQC) 6 5.13 (1H, g, J = 3.2 Hz, Hi4), 5.01 (1H, dddt, J = 55.3,
16.6, 13.4, 8.6 Hz, H3,), 4.77 (1H, dtt, J = 53.1, 16.4, 8.3 Hz, Hsp), 4.60 (1H, dd, J = 7.8, 3.2 Hz, H1), 4.36-4.47 (2H,
m, Hs), 4.36—4.65 (3H, m, Haq, Hag, Haq), 4.21-4.33 (2H, m, Hg), 4.19-4.47 (1H, m, Hyg), 4.10 (1H, dtd, J = 10.0, 4.4,
2.4 Hz, Hsa), 4.00 (1H, spt, J = 6.1 Hz, Heuireg), 3.93 (1H, spt, J = 6.1 Hz, Hewipra), 3.67 (1H, ddtd, /= 9.8, 5.1, 2.6, 1.1
Hz, Hsg), 2.11 (3H, s, Heocrsp), 2.11 (3H, s, Heocza), 1.27 (6H, d, J = 6.2 Hz, 2Hcuzier), 1.23 (3H, d, J = 6.1 Hz, Hepziprp),
1.22 (3H, d, J = 6.1 Hz, Heuziera) ppm; 1°F NMR (376 MHz, CDCl3) & -194.7 (1F, dquin, J = 53.5, 13.8 Hz, Fg), -199.0
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(1F, dt, J = 51.3, 14.5 Hz, F4q), -199.8 (1F, dtt, J = 50.7, 15.2, 2.2 Hz, F), -200.5—200.0 (2F, m, F4g and Fsa), -202.3
(F, dt, J=50.1, 13.3 Hz, F2) ppm; **F{*H} NMR (376 MHz, CDCl3) §-194.7 (1F, t, J = 13.0 Hz, F33), -199.0 (1F, dd, J
=12.6, 1.3 Hz, F4q), -199.8 (1F, dd, J = 13.4, 2.6 Hz, F5), -200.2 (1F, dd, J = 12.6, 2.6 Hz, F4p), -200.3 (1F, t, /= 13.0
Hz, F3q), -202.3 (1F, dd, J = 13.2, 1.5 Hz, F2o) ppm; C{*H} NMR (101 MHz, CDCl3) & 170.5 (Cc-0), 98.4 (dd, J = 23.5,
10.3 Hz, Cip), 94.8 (dd, J = 20.5, 9.5 Hz, Ciq4), 92.3 (dt, J = 189.3, 20.5 Hz, Csp), 90.3 (dt, J = 187.1, 19.8 Hz, Csq),
89.5 (ddd, J = 190.7, 18.7, 7.7 Hz, Cz), 85.6-88.2 (m, Caq, Cap and Caa), 73.2 (Ccrirrp), 72.3 (Ceripra), 70.0 (dd, J =
23.1,7.7 Hz, Csp), 66.4 (dd, J = 23.8, 7.0 Hz, Cs), 61.9 (Cep), 61.8 (Csa), 23.2 (Cchziprp), 23.0 (Cenzipra), 21.8 (Cenziprp),
21.6 (Ccnzipra), 20.7 (Ccocusp), 20.7 (Ceocrza) PPM; HRMS (ESI+) for Ci1Hi7FsNaO4 [M + Na]* calcd 293.0971 found
293.0969 (0.6 ppm error).

3.6 Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-D-galactopyranoside (17)

3.6.1Glycosylation (Table 2, entry 4)

A
Aco PAC
_ TMSOTS, PrOH_ o
F j\
F 0
17

CH2C|2
\]]/CCI3

According to general procedure B, 10 (106 mg, 0.258 mmol, 1.0 equiv) was reacted at =30 °C for 3.5 h. The
resultant crude material (o/B 1:4.70) was purified by flash column chromatography (10 g, hexane/EtOAc 80:20
to 60:40) to collect 17 as a mixture of a- and B-anomers (80 mg, 0.258 mmol, quant.). An analytical sample was

purified to isolate the B-anomer using flash column chromatography (10 g, hexane/EtOAc 80:20 to 60:40).

3.6.2Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:4.70, no hydrolysis of the
trichloroacetimidate occurred as no peak corresponding to the hemiacetal 4 is present and no unreacted

trichloroacetimidate 10 is observed in the crude reaction mixture.
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3.6.3Characterisation of the glycosides (beta anomer only)
Data for 17B: colourless crystal; Rs 0.57 (hexane/EtOAc 60:40); [a]p?? +0.58 (c 0.34, CHCl3); mp 125-127 °C
(hexane); IR (neat) 2977 (w), 2360 (w), 2334 (w), 1744 (s), 1372 (s), 1331 (s), 1070 (s), 1035 (s), 730 (s) cm™®; *H
NMR (400 MHz, CDCl;) (COSY/HMBC/HSQC) & 5.56 (1H, dddd, J = 5.2, 3.9, 2.6, 1.0 Hz, Hy), 4.71 (1H, dddd, J =
47.9,14.2, 8.9, 4.0 Hz, H3), 4.55 (1H, d, J = 9.9 Hz, Hi), 4.43—-4.70 (1H, m, H3), 4.16 (1H, ddd, J = 11.5, 6.8, 0.9 Hz,
He), 4.12 (1H, dd, J = 11.2, 6.4 Hz, Hg), 4.00 (1H, spt, J = 6.2 Hz, Hener), 3.84 (1H, tt, J = 6.5, 1.5 Hz, Hs), 2.14 (3H,
s, Heocws), 2.05 (3H, s, Heocrz), 1.28 (3H, d, J = 6.1 Hz, Hensier), 1.23 (3H, d, J = 6.1 Hz, Heuzier) ppm; °F NMR (376
MHz, CDCl3) & -200.3 (1F, dtd, J = 47.8, 13.6, 5.2 Hz, F3), -206.9 (1F, dt, J = 53.0, 14.3 Hz, F,) ppm; °F{*H} NMR
(376 MHz, CDCl5) 6-200.3 (1F, d, J = 14.3 Hz, F3), -206.9 (1F, d, J = 14.7 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCl5)
6 170.4 (Cc-0), 169.9 (Cc=0), 98.7 (dd, J = 22.7, 11.0 Hz, C4), 89.1 (dd, J = 193.7, 19.1 Hz, C;), 89.0 (dd, J = 186.3,
19.8 Hz, Cs), 73.2 (Ccnir), 69.7 (d, J = 5.9 Hz, Cs), 67.5 (dd, J=16.1, 8.1 Hz, C4), 61.2 (d, J = 2.9 Hz, Cg), 23.2 (Cczir),
21.8 (Ccusier), 20.6 (Ccochs), 20.5 (Ccocns) ppm; HRMS (ESI+) for CizHaoF2NaOg [M + Nal* calcd 333.1120 found

333.1129 (-2.6 ppm error).

3.7 Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranoside (18)

3.7.1Glycosylation (Table 2, entry 6)

. OAc E OAc
o TMSOTY, iPrOH _ o) J\
F > F
Fo CH,Cly F O
12 7 ccl 18
HN

According to general procedure B, 12 (112 mg, 0.302 mmol, 1.0 equiv) was reacted at —30 °Cfor 4 h. The resultant
crude material (a/B 1:8.95) was purified by flash column chromatography (10 g, hexane/EtOAc 80:20 to 60:40)

to collect 18 as a mixture of a- and B-anomers as a colourless oil (81 mg, 0.302 mmol, quant.). An analytical
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sample was purified to isolate the B-anomer using flash column chromatography (10 g, hexane/EtOAc 90:10 to

60:40).

3.7.2Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;

The °F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:8.95, no hydrolysis of the
trichloroacetimidate occurred as no peak corresponding to the hemiacetal 6 is present and no unreacted

trichloroacetimidate 12 is observed in the crude reaction mixture.

dc1322kh4.012.001.1r
CHLOROFORM-d
6F's

201.57 jﬁ
-207.52
-207.56 jﬂ jﬁ

-217.73
-217.77

-201.54
201.61

T
=

3 85 83
a5 33 oo
~ aq IR
= ¥
N
Mw I b
[fel oo © (2] «©
2 se 8 2 3
@ 2% b @ 3
5} (S () — !
-199 -200 -201 -202 -203 -204 -205 -206 -207 -208 -209 -210 =211 -212 -213 -214 -215 -216 -217 -218  Chemical Shift (ppm

3.7.3Characterisation of the glycosides (beta anomer only)

Data for 18B: R¢0.41 (hexane/EtOAc 60:40); [a]p?? -23.2 (¢ 0.59, CHCl3); mp 67—69 °C (CH2Cl,); IR (neat) 2977 (w),
1739 (s), 1373 (s), 1233 (s), 1070 (s), 1055 (s), 1035 (s), 826 (s) cm™*; 'H NMR (400 MHz, CDCls)
(COSY/HMBC/HSQC) 6 4.94 (1H, ddt, J = 50.4, 6.5, 2.6 Hz, Ha4), 4.57 (1H, d, J = 7.2 Hz, H4), 4.50-4.78 (2H, m, H,
and Hs), 4.39 (1H, ddt, J=11.2, 6.6, 1.1 Hz, Hg), 4.24 (1H, dd, J = 11.4, 6.7 Hz, H¢), 4.02 (1H, spt, J = 6.2 Hz, Hcuir),
3.74 (1H, dtd, J = 25.4, 6.6, 1.7 Hz, Hs), 2.10 (3H, s, Hews), 1.29 (3H, d, J = 6.2 Hz, Henaier), 1.23 (3H, d, J = 6.2 Hz,
Hewsier) ppm; °F NMR (376 MHz, CDCls) & -201.6 (1F, ddsxt, J = 45.5, 13.9, 6.1 Hz, F3), -207.5 (1F, dtd, J = 55.5,
14.3, 2.6 Hz, F»), -217.7 (1F, dtd, J = 49.9, 26.4, 16.0 Hz, F4) ppm; **F{*H} NMR (376 MHz, CDCl5) § -201.6 (1F, t, J
=14.7 Hz, F3), -207.5 (1F, d, J = 13.9 Hz, F,), -217.7 (1F, d, J = 15.2 Hz, F4) ppm; BC{*H} NMR (101 MHz, CDCls) &
170.5 (Cc-0), 98.6 (dd, J = 22.7, 11.0 Hz, C4), 89.3 (ddd, J = 193.7, 19.8, 18.3 Hz, Cs), 88.6 (dd, J = 186.3, 19.1 Hz,
C>), 86.3 (ddd, J = 187.1, 16.5, 9.2 Hz, C4), 73.0 (Ccuier), 69.7 (dd, J = 18.0, 6.2 Hz, Cs), 61.2 (dd, J = 5.9, 2.9 Hz, Cs),
23.3 (Censier), 21.8 (Ccnsipr), 20.7 (Ccocns) ppm; HRMS (ESI+) for C11H17FsNaO, caled 293.0971 found 293.0968 (1.1

ppm error).
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4 Glycosylation reactions

4.1 General procedure

General procedure C: The trichloroacetimidate (1.0 equiv) and the acceptor (1.2 equiv.) were co-evaporated

separately with redistilled toluene (3 x) and redistilled CH,Cl, (1 x), dried under high vacuum. Freshly activated
molecular sieves (3 A) were added to both flasks, the trichloroacetimidate and the acceptor were dissolved
separately in redistilled CH,Cl, under argon. The mixtures were stirred at room temperature for 30 min. The
reaction vessel containing the trichloroacetimidate was cooled to the stated temperature (50 °C — 0 °C).
TMSOTf (0.2 equiv) was added, followed by addition of the acceptor solution, and the reaction mixture was
stirred for the stated time at the same temperature. The reaction was followed by °F{*H} NMR. After
completion, the mixture was diluted with CH,Cl,, quenched by the addition of NEt; (0.5 mL), and filtered through
a pad of Celite. The solvents were removed under reduced pressure, and the crude product was purified by flash
column chromatography. The ratios were obtained by °F{*H} NMR of the crude reaction mixture with a delay

time (D1) of 3 s.

4.2 Glycosylation with 1,2:3,4-di-O-isopropylidene-a-D-galactopyranose

4.2.14,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-b-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-a-bp-galactopyranoside (19)

4.2.1.1 Glycosylation (Table3 entry 1)
rcor § )( § _TMSOTY é&k
CH2C|2 F. O
7 >]/CCI )(O
o}

According to general procedure C, 7 (110 mg, 0.266 mmol, 1.0 equiv) was reacted at —30 °C for 3.5 h. The
resultant crude material (o/B 1:1.14) was purified by flash column chromatography (10 g, hexane/EtOAc 90:10
to 60:40) to collect 19 as a mixture of a- and B-anomers as a colourless oil (135 mg, 0.266 mmol, quant.). An
analytical sample was purified to separate the anomers using flash column chromatography (25 g, hexane/EtOAc
80:20 to 60:40). Anomers assignment was based on the chemical shift and coupling constant values of the

anomeric protons.

4.2.1.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:1.14, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 1 is present and no unreacted

trichloroacetimidate 7 is observed in the crude reaction mixture.
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4.2.1.3 Characterisation of the disaccharides (pure anomers)
Data for 19a: Colourless oil; Rf 0.50 (hexane/EtOAc 50:50); [a]p?*® +5.0 (c 2.17, CHCIs); IR (neat) 2980 (br, s),

2360 (s), 2342 (s), 1734 (s), 1717 (s), 1374 (w), 1214 (w), 1070 (s), 1034 (s), 1007 (w), 827 (w) cm™; *H NMR (400
MHz, CDCl;) (COSY/HMBC/HSQC) 6 5.49 (1H, d, J = 5.0 Hz, H1y), 5.07-5.20 (2H, m, H1a and Ha,), 4.87 (1H, ddt, J =
54.5,13.1, 8.9 Hz, H3,), 4.60 (1H, dd, J = 7.9, 2.4 Hz, H3,), 4.56 (1H, dddd, J = 49.9, 13.1, 8.4, 4.0 Hz, H,.), 4.30 (1H,
dd,J=4.9,2.4 Hz, Hy), 4.19-4.29 (2H, m, Hab, Hea), 4.02—4.15 (2H, m, Hea, Hsa), 3.98 (1H, ddd, /=6.7, 5.2, 1.7 Hz,
Hsp), 3.81 (1H, dd, J = 10.9, 7.0 Hz, He), 3.76 (1H, dd, J = 11.2, 5.1 Hz, Hep), 2.10 (3H, s, Henaga)), 2.07 (3H, s, Hers(a)),
1.52 (3H, s, Henap), 1.41 (3H, s, Heusw)), 1.32 (3H, s, Hens), 1.31 (3H, s, Heusw)) ppm; °F NMR (376 MHz, CDCls)
§-200.6 (1F, dq, J = 55.5, 12.1 Hz, F3), -202.4 (1F, dt, J = 50.3, 13.0 Hz, F,) ppm; F{*H} NMR (376 MHz, CDCl;) &
-200.6 (1F, d, J = 12.1 Hz, F3), -202.4 (1F, d, J = 12.1 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCl;) & 170.6 (Ccocns),
169.4 (Ccochs), 109.4 (Ceicnzjzb)), 108.6 (Ceichzjzp)), 96.4 (dd, J = 19.8, 9.5 Hz, Cia), 96.2 (Cyp), 90.0 (dd, J = 187.8,
19.8 Hz, C3,), 87.6 (dd, J = 194.8, 17.2 Hz, C3,), 70.9 (Cab), 70.5 (Csp), 70.4 (Cz), 68.1 (Cep), 67.7 (dd, J = 18.3, 7.3
Hz, C4s), 66.9 (d, J = 6.6 Hz, Cs3), 66.8 (Csb), 61.5 (Csa), 26.0 (Cenzip)), 25.9 (Cenav)), 24.9 (Cenaib)), 24.3 (Cens)), 20.6
(Cchsa)), 20.6 (Ccnz(a)) ppm; HRMS (ESI+) for CyoH32F;NaO11 [M + Nal* caled 533.1805 found 533.1817 (err -2.2
ppm).

Data for 198: Colourless oil; R¢ 0.40 (hexane/EtOAc 50:50); [a]o?® -74 (c 0.36, CHCI3); IR (neat) 2988 (w), 1749 (s),
1717 (s), 1375 (w), 1214 (s), 1069 (s), 1033 (s), 1008 (w) cm™; *H NMR (400 MHz, CDCl3) (COSY/HMBC/HSQC) 6
5.53 (1H, d, J=5.0 Hz, Hy), 5.18 (1H, dt, J/ = 13.0, 9.2 Hz, Hsa), 4.74 (1H, dd, J = 7.6, 3.0 Hz, H1,), 4.66 (1H, ddt, J =
52.6,16.0, 8.7 Hz, Hs,), 4.61 (1H, dd, J = 7.9, 2.5 Hz, H3p), 4.32 (1H, dd, J = 4.9, 2.4 Hz, Hy,), 4.42 (1H, ddt, J = 51.2,
14.5, 8.2 Hz, Hj.), 4.28 (1H, dd, J = 12.2, 4.9 Hz, He.), 4.26 (1H, dd, J = 7.9, 1.7 Hz, Hap), 4.09-4.17 (1H, m, Hea),
3.98-4.07 (2H, m, Hsp and Hey), 3.80-3.89 (1H, m, Hep), 3.61 (1H, dddt, J = 10.0, 3.7, 2.4, 1.1 Hz, Hs,), 2.11 (3H, s,
Hewsga)), 2.09 (3H, s, Hensga), 1.54 (3H, s, Hewap)), 1.45 (3H, s, Heuaw)), 1.34 (6H, s, 2Hcus (b)) ppm; °F NMR (376 MHz,
CDCl3) & -195.6 (1F, dq, J = 52.6, 13.7 Hz, F3), -199.4 (1F, dtd, J = 51.6, 13.9, 3.0 Hz, F,) ppm; *F{*H} NMR (376
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MHz, CDCl3) 6 -195.6 (1F, d, J = 13.9 Hz, F3), -199.4 (1F, d, J = 13.9 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCl5) &
170.6 (Ccocs), 169.2 (Ccocns), 109.4 (Ceichapaip)), 108.8 (Ceichapap)), 99.7 (dd, J = 22.7, 11.0 Hz, Cia), 96.2 (Cup), 92.1
(dd, J =190.0, 20.5 Hz, Cs,), 89.6 (dd, J = 190.4, 18.7 Hz, C;a), 71.2 (Cas), 70.8 (d, J = 8.1 Hz, Csa), 70.6 (C3p), 70.4
(Cab), 68.8 (Ceb), 67.9 (Csb), 67.9 (dd, J = 19.1, 7.3 Hz, Csa), 61.7 (Csa), 26.0 (Ccrzip)), 25.9 (Cenap)), 24.9 (Cenzp)), 24.3
(Cenaby), 20.7 (Cchs(a)), 20.6 (Cchs(a)) ppm; HRMS (ESI+) for C22H32F,NaO11 [M + Na]* calcd 533.1805 found 533.1816

(err-2.1 ppm).

4.2.26-0-Acetyl-4-0-benzyl-2,3-dideoxy-2,3-difluoro-a/B-b-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-a-b-galactopyranoside (20)

4.2.2.1 Glycosylation (TabIe 3, entry 2)
OA OAc

TMSOTf a
CH20|2 F_O
e} b
ccl
8 77/ 3 )( o
0
20 %

According to general procedure C, 8 (101 mg, 0.233 mmol, 1.0 equiv) was reacted at —30 °C for 4 h. The resultant
crude material (a/B 1:1.02) was purified by flash column chromatography (10 g, hexane/EtOAc 100:0 to 60:40)

to afford 20 as a non-separable mixture of a- and B-anomers as a colourless oil (124 mg, 0.223 mmol, quant.).

4.2.2.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:1.02, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 2 is present and no unreacted

trichloroacetimidate 8 is observed in the crude reaction mixture.
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4.2.2.3 Characterisation of the disaccharides (as anomeric mixture)
Rf 0.45 (hexane/EtOAc 60:40); IR (neat) 2981 (br), 2937 (br), 2360 (s), 2342 (br), 1734 (w), 1069 (br) cm™; *H{*°F}

NMR (500 MHz, CDCls, o/B 1/1.53) (COSY/HMBC/HSQC) & 7.29-7.40 (10H, m, Hara, Harg), 5.53 (1H, d, J = 5.0 Hz,
Hibg), 5.50 (1H, d, J = 5.0 Hz, H1ba) 5.09 (1H, d, J = 4.0 Hz, Hiaq), 5.04 (1H, t, J = 8.6 Hz, H3aq), 4.87 (2H, dd, J=11.2,
2.6 Hz, Hcroosn(aj, H crzoen(ap), 4.79 (1H, t, J = 8.4 Hz, Hssp), 4.67 (1H, d, J = 7.8 Hz, Hiap), 4.58-4.64 (4H, m,
Hct208n(ajor Horaon(a)p, Hab), 4.52 (1H, dd, J = 8.9, 4.0 Hz, Haaq), 4.37 (1H, t, J = 8.0 Hz, Haap), 4.21-4.35 (8H, m, Heaq,
Heap, Hab, Hab), 3.94—4.05 (4H, m, Heb, Hsp), 3.81 (2H, ddd, J = 10.4, 6.5, 5.6 Hz, He), 3.75 (1H, dd, J = 10.5, 5.9 Hz,
Heb), 3.67 (1H, dd, J = 10.0, 8.3 Hz, Haap), 3.62 (1H, dd, J = 10.0, 8.3 Hz, Haaa), 3.52 (1H, ddd, J = 9.9, 4.6, 2.1 Hz,
Hsa), 2.02 (3H, s, Hews(a), 2.01 (3H, s, Hensa), 1.54 (3H, s, Hewsg)), 1.53 (3H, s, Henaw), 1.44 (3H, s, Hewap)), 1.43 (3H,
s, Hensn)) ppm; *H NMR (500 MHz, CDCl3) § 7.29-7.39 (10H, m, Hargand Harp), 5.53 (1H, d, J = 5.0 Hz, Hibg), 5.50
(1H, d, J = 5.0 Hz, Hiba), 5.09 (1H, t, J = 3.4 Hz, H1aq), 5.04 (1H, ddt, J = 54.8, 13.5, 8.7 Hz, Hsa,), 4.87 (2H, dd, J =
12.2, 2.5 Hz, Henzon(a)a, Herzoen(a)p), 4.79 (1H, ddt, J = 52.8, 16.6, 8.5 Hz, Hsag), 4.67 (1H, dd, J = 7.8, 2.6 Hz, Hiap),
4.58-4.64 (4H, m, Hcraon(aje, Herzosn(ag, Hab), 4.52 (1H, dddd, J = 50.1, 13.4, 9.0, 3.9 Hz, Hyaq), 4.21-4.37 (8H, m,
Heaa, Heap, Hab, Hab), 3.95-4.07 (4H, m, Heb, Hsb), 3.81 (2H, ddd, J = 10.4, 6.5, 5.6 Hz, He), 3.75 (1H, dd, J = 10.5,
6.0 Hz, Heb), 3.67 (1H, ddd, J = 13.5, 10.0, 8.2 Hz, Hazp), 3.62 (1H, ddd, J = 13.5, 10.0, 8.5 Hz, Haaa), 3.52 (1H, dddd,
1=9.7,4.8,2.2,1.4 Hz, Hs,), 2.02 (3H, s, Herz(a), 2.01 (3H, s, Heraga), 1.54 (3H, s, Herawy), 1.53 (3H, s, Hensw), 1.44
(3H, s, Heraw), 1.43 (3H, s, Hensp)) ppm; °F NMR (471 MHz, CDCls) & -190.6 (1F, dq, J = 52.9, 14.0 Hz, F33), -195.5
(1F, dq, J = 54.4, 13.6 Hz, F34), -199.3 (1F, dddd, J = 51.5, 16.1, 13.2, 2.5 Hz, Fz), -202.3 (1F, dt, J = 50.1, 13.2 Hz,
Faq) ppm; °F{*H} NMR (471 MHz, CDCl3) & -190.6 (1F, d, J = 12.9 Hz, F33), 195.5 (1F, d, J = 12.9 Hz, F3,), -199.3 (1F,
d, J=12.9 Hz, Fp), -202.3 (1F, d, J = 12.9 Hz, Fy4) ppm; BC{*H} NMR (126 MHz, CDCls)  170.6 (Ccocn3(a)a), 170.6
(Ccocra@p), 128.5 (Carg), 128.5 Carp), 128.4 (Cara and Carg), 128.2 (Cara), 128.1 (Cara), 109.4 (Cc(chajaw), 109.3
(Ceicrajaiby), 108.8 (Cechzpa(n)), 108.7 (Corcnzjarpy), 99.7 (dd, J = 22.8, 11.6 Hz, Ciap), 96.6 (dd, J = 20.3, 10.3 Hz, Ciaa),
96.2 (C1p), 96.2 (C1), 96.2 (dd, J = 186.2, 18.6 Hz, Cszp), 94.0 (dd, J = 184.3, 17.9 Hz, Cs4), 89.8 (dd, J = 190.7, 18.4
Hz, Caap), 87.8 (dd, J = 194.3, 17.6 Hz, Caad), 74.7 (ddd, J = 27.5, 16.9, 6.7 Hz, Cs,), 74.1 (dd, J = 28.9, 3.1 Hz,
Cerzon(@), 71.7 (d, J = 10.3 Hz, Cs,), 70.3 - 71.2 (m, Cab, Cab, Cab), 68.8 (Cep), 67.8 (d, J = 1.0 Hz, Cep), 67.7 (Csp), 66.5
(Csb), 62.4 (d, J = 6.2 Hz, Csa), 25.9 (Ccraqp)), 20.8 (Cenzia)p), 20.4 (Censiaa) PPM; HRMS (ESI+) for Co7H3sF,NaO1o [M +
Na]* calcd 581.2169 found 581.2176 (err -1.3 ppm).

4.2.36-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-a-D-galactopyranoside (21)

4.2.3.1 Glycosylation (TabIe 3, entry 3)

Fo g § _TMSOTf &&‘
c;H20|2 o)
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According to general procedure C, 9 (110 mg, 0.297 mmol, 1.0 equiv) was reacted at —30 °C for 3 h. The resultant
crude material (a/B 1:1) was purified by flash column chromatography (10 g, hexane/EtOAc 80:20 to 60:40) to

afford 21 as a non-separable mixture of a- and B-anomers as a colourless oil (139 mg, 0.297 mmol, quant.).

4.2.3.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The °F{*H} NMR of the crude reaction mixture shows a ratio of a/B 1:1, no hydrolysis of the trichloroacetimidate

occurred as no peak corresponding to the hemiacetal 3 is present and no unreacted trichloroacetimidate 9 is

observed in the crude reaction mixture.
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4.2.3.3 Characterisation of the disaccharides (as anomeric mixture)
Rf 0.47 (hexane/EtOAc 60:40); IR (neat) 2989 (br), 2360 (w), 1735 (w), 1212 (w), 1068 (s), 1032 (s), 1066 (s) 909

(s), 729 (s) cm™%; *H NMR (400 MHz, CDCls, a/B 1/1) (COSY/HMBC/HSQC) & 5.52 (1H, d, J = 5.0 Hz, H1p), 5.50 (1H,
d, J=5.0 Hz, H1b), 5.08 (1H, g, J = 3.2 Hz, Hiaq), 4.75 (1H, dd, J = 7.7, 2.9 Hz, Haap), 4.64-5.18 (2H, m, H3aq, Hzap),
4.61 (1H, dd, J = 7.9, 2.4 Hz, Hsp), 4.60 (1H, dd, J = 7.9, 2.4 Hz, Hap), 4.34 - 4.51 (2H, m, Hea), 4.31 (1H, dd, J = 5.0,
2.4 Hz, Hyp), 4.29-4.69 (4H, m, Haaq, Haap, Haaq, Haap), 4.23 (1H, dd, J = 7.8, 2.0 Hz, Hap), 4.16-4.28 (5H, m, Hap, He,
Hsaq, Hap), 3.95-4.05 (3H, m, Hsp, 2Heb), 3.77-3.88 (3H, m, Hsp, 2Heb), 3.68 (1H, ddtd, /= 9.9, 5.1, 2.5, 1.0 Hz, Hsap),
2.10 (3H, s, Hens(a), 2.10 (3H, S, Hensa), 1.52 (6H, s, 2Hchaw)), 1.43 (3H, s, Heusw), 1.42 (3H, s, Hewaw), 1.32 (9H, s,
3Hcrw), 1.32 (3H, s, Hewsp) ppm; *°F NMR (376 MHz, CDCls) & -194.9 (1F, dquin, J = 53.0, 13.8 Hz, Fsp), -199.2
(1F, dt, J = 51.1, 14.3 Hz, F4q), -199.7 (1F, br dt, J = 50.7, 13.4 Hz, F33), -200.4—199.8 (2F, m, Faq, Fag), -202.7 (1F,
dt, J = 49.9, 13.2 Hz, F2q) ppm; F{*H} NMR (376 MHz, CDCls) § -194.9 (1F, t, J = 13.0 Hz, Fsp), -199.2 (1F, dd, J =
12.6, 1.3 Hz, F4,), -199.7 (1F, dd, J = 13.0, 2.2 Hz, F33), -200.0 (1F, t, J = 12.8 Hz, F34), -200.2 (1F, dd, J = 12.6, 2.2
Hz, Fag), -202.7 (1F, dd, J = 13.2, 1.1 Hz, F5q) ppm; *C{*H} NMR (101 MHz, CDCl3) 8§ 170.5 (Ccocns(), 170.5
(Ccocha), 109.4 (Ceicuz)a(v)), 108.8 (Ceichzpab), 108.7 (Ce(czpzpy), 99.6 (dd, J = 22.7, 10.3 Hz, Ciap), 96.2 (Cup), 96.2
(Cib), 96.2 (dd, J = 19.8, 10.3 Hz, C1aq), 92.1 (dt, J = 188.5, 20.5 Hz, Cz,), 90.3 (dt, J = 187.1, 19.8 Hz, Cs.), 89.3 (ddd,
J=191.5,19.1, 8.1 Hz, Cy.), 87.2 (ddd, J = 195.9, 17.6, 8.1 Hz, C.), 86.7 (ddd, J = 187.8, 19.0, 8.1 Hz, Cs.), 86.6
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(ddd, J = 187.8, 18.3, 8.1 Hz, Caa), 71.2 (Cap), 70.9 (Cap), 70.6 (Csp), 70.6 (C3p), 70.4 (Czp), 70.3 (Cap), 70.0 (dd, J =
23.5, 7.3 Hz, Csap), 68.9 (Cep), 68.4 (Cep), 67.8 (Csb), 66.8 (Csb), 66.2 (dd, J = 23.5, 6.6 Hz, Csaq), 61.8 (Csa), 61.7 (Cea),
25.9 (Cehzb)), 25.9 (Cchzp), 24.9 (Ccrzp), 24.3 (Censp), 20.7 (Cens(), 20.7 (Cenz@) ppm; HRMS (ESI+) for
CaoH29F3NaOg [M + Na]* calcd 493.1656 found 493.1664 (err -1.3 ppm).

4.2.44,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-a-D-galactopyranoside (22)

4.2.4.1 Glycosylation (TabIe 3, entry 4)
)( AcO OAc
gg § TMSOTf é&j
F
SyCCls CH2C|2 )(FO o
HN o) R
22

According to general procedure C, 10 (104 mg, 0.252 mmol, 1.0 equiv) was reacted at —30 °Cfor 4 h. The resultant
crude material (a/B 1:1.04) was purified by flash column chromatography (10 g, hexane/EtOAc 80:20 to 60:40)
to collect 22 as a mixture of a- and B-anomers (128 mg, 0.252 mmol, quant.). An analytical sample was purified

to isolate both anomer using flash column chromatography (25 g, hexane/EtOAc 80:20 to 60:40).

4.2.4.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:1.04, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 4 is present and no unreacted

trichloroacetimidate 10 is observed in the crude reaction mixture.
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4.2.4.3 Characterisation of the disaccharides (both anomers)
Data for 22a: Colourless oil; R¢ 0.38 (hexane/EtOAc 60:40); IR (neat) 2988 (br, w), 1725 (s), 1373 (w), 1214 (s),

1067 (s), 1005 (w), 826 (w) cm™; *H NMR (400 MHz, CDCls) (COSY/HMBC/HSQC) 8 5.64 (1H, dqd, J=4.0, 3.1, 1.2
Hz, Haa), 5.51 (1H, d, J = 5.0 Hz, Hy), 5.16 (1H, t, J = 4.0 Hz, H14), 5.03 (1H, dddd, J = 49.3, 11.7, 9.7, 4.0 Hz, Hs, or
H2a), 4.83 (1H, dddd, J =50.5, 11.7, 9.3, 4.0 Hz, H3; 0r Hza), 4.62 (1H, dd, J = 7.9, 2.4 Hz, H3), 4.36 (1H, brt, /= 6.4
Hz, Hs.), 4.32 (1H, dd, J = 5.0, 2.4 Hz, Hyy), 4.24 (1H, dd, J = 7.9, 1.9 Hz, Hap), 4.04—4.20 (2H, m, He,), 4.00 (1H, ddd,
J=17.0,4.9, 1.8 Hz, Hsp), 3.84 (1H, dd, /= 10.6, 7.2 Hz, Heb), 3.76 (1H, dd, J = 10.4, 4.8 Hz, Hey), 2.15 (3H, s, Hersa)),
2.06 (3H, s, Hcus(a), 1.54 (3H, s, Hensn), 1.44 (3H, s, Hens), 1.34 (3H, s, Hensp), 1.34 (3H, s, Hewsp) ppm; 1°F NMR
(376 MHz, CDCl3) 8 -206.0 (1F, dtt, J = 49.4, 12.6, 6.1 Hz, F3), -209.5 (1F, dtd, /= 50.3, 12.7, 3.0 Hz, F,) ppm; 9F{*H}
NMR (376 MHz, CDCls) 6 -206.1 (1F, d, J = 13.9 Hz, F3), -209.5 (1F, d, J = 13.4 Hz, F>) ppm; 3C{*H} NMR (101 MHz,
CDCl3) & 170.4 (Ccoch3(a)), 169.8 (Ccochs(a)), 109.4 (Cechzja(py), 108.7 (Ceichzjap), 96.6 (dd, J = 20.5, 9.5 Hz, Cia), 96.2
(Cab), 86.5 (dd, J =190.7, 5.1 Hz, Cs50r C2a), 86.3 (dd, J = 190.7, 5.1 Hz, C3, 0r C24), 71.0 (Cap), 70.7 (C3b), 70.5 (Ca),
68.7 (dd, J = 16.5, 7.7 Hz, Csa), 67.7 (Ceb), 66.8 (Csp), 66.4 (d, J = 5.1 Hz, Csa), 61.5 (d, J = 2.2 Hz, Csa), 26.0 (Ccrs(n)),
25.9 (Cchz(p)), 24.9 (Censgalp)), 243 (Cena(b)), 20.7 (Cers), 20.6 (Cens(a)) ppm; HRMS (ESI+) for C;H32F,NaO;1 [M +
Na]* caled 533.1805 found 533.1819 (err -2.6 ppm).

Data for 22f: White powder; R¢ 0.30 (hexane/EtOAc 60:40); mp 132—134 (CH,Cl,) °C; [a]o® -46 (c 0.83, CHCl3);
IR (neat) 2987 (br, w), 1749 (s), 1374 (w), 1216 (s), 1068 (s), 1008 (w), 733 (w) cm™; *H NMR (400 MHz, CDCls)
(COSY/HMBC/HSQC) 6 5.56 (1H, dddd, J = 5.1, 3.8, 2.5, 0.9 Hz, Hsa), 5.52 (1H, d, J = 5.0 Hz, H1), 4.73 (1H, dd, J =
7.6, 3.8 Hz, H1a), 4.71 (1H, ddtd, J = 47.2, 13.9, 8.8, 3.9 Hz, H3.), 4.60 (1H, dd, J = 7.9, 2.4 Hz, H3,), 4.58 (1H, dddd,
J=51.0,13.7,9.0, 7.7 Hz, Hza), 4.31 (1H, dd, J = 5.0, 2.5 Hz, Hy,), 4.25 (1H, dd, J = 7.9, 1.7 Hz, Ha), 4.14 (2H, d, J
=6.6 Hz, Hga), 3.97 - 4.08 (2H, m, Hep, Hsp), 3.81-3.90 (2H, m, Hes and Hsa), 2.14 (3H, s, Hews), 2.06 (3H, s, Henaga)),
1.54 (3H, s, Heuzw)), 1.44 (3H, s, Herag), 1.33 (6H, br. s, 2Hcus b)) ppm; °F NMR (376 MHz, CDCl3) § -200.8 (1F, dtd,
J=47.4,13.9, 13.9, 5.0 Hz, F3), -207.0 (1F, br dt, J = 50.7, 14.3 Hz, F>) ppm; *F{*H} NMR (376 MHz, CDCls) & -
200.8 (1F, d, J = 13.9 Hz, F3), -207.0 (1F, d, J = 14.3 Hz, F>) ppm; *C{*H} NMR (101 MHz, CDCl3) & 170.3 (Ccocns(a),
169.7 (Ccochs(a)), 109.4 (Ceicnja(b), 108.8 (Ce(cnzjzp)), 100.0 (dd, J=22.7,11.0 Hz, C1a), 96.2 (C1b), 89.0 (dd, J=192.9,
19.1 Hz, C3,), 88.8 (dd, J = 187.8, 19.8 Hz, C3,), 71.3 (Cap), 70.6 (C3b), 70.4 (C2p), 69.8 (d, J = 5.9 Hz, Csa), 68.8 (Ceb),
68.0 (Csp), 67.4 (dd, J = 16.9, 8.8 Hz, Csa), 61.0 (d, J=2.2 Hz, Csa), 25.9 (Ccns(b)), 25.9 (Cenzp)), 24.9 (Cerzp)), 24.3
(Cehsb)), 20.6 (Cchs(a)), 20.5 (Ccha(a)) ppm; HRMS (ESI+) for C22H32F;NaO11 [M + Na]* caled 533.1805 found 533.1809

(err-0.8 ppm).
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4.2.56-0-Acetyl-O-4-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranosyl-1,2:3,4-di-

O-isopropyliden-a-bp-galactopyranoside (23)

4.2.5.1 GchosyIation (TabIe 3, entry 5)
Ac OAc

BzO
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According to general procedure C, 11 (102 mg, 0.216 mmol, 1.0 equiv) was reacted at =50 °Cfor 4 h. The resultant
crude material (a/B 1.32/1) was purified by flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40)
to collect 23 as a mixture of a- and B-anomers (110 mg, 0.193 mmol, 89% yield). An analytical sample was
purified to separate the anomers using flash column chromatography (10 g, hexane/EtOAc 100:0 to 60:40).

Anomers assignment was based on the chemical shift and coupling constant values of the anomeric protons.

4.2.5.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The °F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1.32:1, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 5 is present and no unreacted

trichloroacetimidate 11 is observed in the crude reaction mixture.
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4.2.5.3 Characterisation of the disaccharides (both anomers)
Data for 23a: Colourless crystals; R¢ 0.45 (hexane/EtOAc 60:40); IR (neat) 2982 (br, s), 2360 (w), 2342 (w), 1726

(s), 1372 (w), 1255 (s), 1066 (s), 1004 (s), 730 (s), 711 (s) cm%; 'H NMR (400 MHz, CDCls) (COSY/HMBC/HSQC) &
7.99-8.09 (2H, m, Ha), 7.54—7.64 (1H, m, Har), 7.42=7.52 (2H, m, Has), 5.90 (1H, dt, J = 5.9, 2.9 Hz, Haa), 5.52 (1H,
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d, J=5.0 Hz, H1p), 5.25 (1H, t, J = 4.0 Hz, H1a), 5.14 (1H, dddd, J = 48.8, 11.6, 9.3, 4.2 Hz, H3,), 4.97 (1H, dddd, J =
50.3, 11.6, 9.8, 3.7 Hz, Hza), 4.62 (1H, dd, J = 7.9, 2.4 Hz, H3b), 4.46 (1H, br t, J = 6.1 Hz, Hs,), 4.33 (1H, dd, J = 5.0,
2.4 Hz, Hy), 4.26 (1H, dd, J = 7.9, 1.9 Hz, Ha), 4.21 (1H, dd, J = 11.5, 5.4 Hz, Hea), 4.15 (1H, dd, J = 11.6, 6.8 Hz,
Hea), 4.02 (1H, ddd, J=6.9, 4.9, 1.8 Hz, Hsy), 3.88 (1H, dd, J = 10.5, 7.1 Hz, Hgy), 3.79 (1H, dd, J = 10.8, 4.8 Hz, Hey),
2.00 (3H, s, Hcus(a), 1.55 (3H, s, Henan), 1.44 (3H, s, Hensp), 1.34 (3H, s, Hensn), 1.34 (3H, s, Hewsp) ppm; 1°F NMR
(376 MHz, CDCl3) § -205.5 (1F, dtt, J = 48.5, 12.1, 5.6 Hz, F3), -209.1 (1F, dtd, J = 50.3, 13.0, 3.0 Hz, F,) ppm; °F{*H}
NMR (376 MHz, CDCls) § -205.5 (1F, d, J = 13.9 Hz, F3), -209.1 (1F, d, J = 13.9 Hz, F>) ppm; 3C{*H} NMR (101 MHz,
CDCl3) 6 170.4 (Ccochs(a)), 165.4 (Ccochs(a)), 133.6 (Car), 129.8 (Car), 129.0 (Car), 128.5 (Car), 109.4 (Cc(chz)2(v)), 108.7
(Ce(cHa2(m)), 96.7 (dd, J = 20.5, 8.8 Hz, C1a), 96.2 (Ci1p), 86.5 (dd, J = 191.5, 19.1 Hz, Cs.), 86.5 (dd, J = 191.5, 18.3 Hz,
C2a), 70.9 (Capb), 70.6 (Csp), 70.4 (Cap), 69.4 (dd, J = 16.5, 7.7 Hz, Csa), 67.8 (Ceb), 66.8 (Csb), 66.7 (d, J = 4.4 Hz, Csa),
61.9 (d, J = 2.2 Hz, Cga), 26.0 (Cens(v)), 25.9 (Censv)), 24.9 (Cerzp)), 24.3 (Cenzip)), 20.6 (Cens(a)) ppm; HRMS (ESI+) for
Cy7H34F2Na0;1 [M + Na]* caled 595.1961 found 595.1975 (err -2.2 ppm).

Data for 23p: colourless oil; Rt 0.36 (hexane/EtOAc 60:40); [a]p?® -45 (c 1.4, CHCI3); IR (neat) 2982 (br, w), 2360
(w), 2342 (w), 1733 (s), 1373 (w), 1255 (s), 1212 (s), 1065 (s), 1004 (s), 908 (s), 730 (s), 711 (s) cm®; *H NMR (400
MHz, CDCl3) (COSY/HMBC/HSQC) 5 8.07 (2H, dd, J = 8.5, 1.3 Hz, Ha/), 7.58-7.64 (1H, m, Ha), 7.41-7.50 (2H, m,
Har), 5.79-5.86 (1H, m, Haa), 5.55 (1H, d, J = 4.9 Hz, Hyp), 4.80 (1H, dd, J = 7.7, 3.2 Hz, H1,), 4.63 (1H, dd, J = 7.9,
2.4 Hz, Hap), 4.58-4.96 (2H, m, Haa, Hsa), 4.33 (1H, dd, J = 5.0, 2.4 Hz, Hy), 4.29 (1H, dd, J = 7.9, 1.6 Hz, Hay), 4.24
(1H, ddd, J=11.4, 6.7, 0.9 Hz, Hea), 4.17 (1H, dd, J = 11.4, 6.4 Hz, He,), 4.02—4.11 (2H, m, Hsy, Hep), 3.96 (1H, tt, J
=6.5, 1.5 Hz, Hsa), 3.92 (1H, m, J = 4.8 Hz could be extracted, Heb), 2.05 (3H, s, Hensg)), 1.56 (3H, s, Henzp)), 1.46
(3H, s, Hensv), 1.35 (3H, s, Henago), 1.35 (3H, s, Heusw)) ppm; °F NMR (376 MHz, CDCl3) & -200.3 (1F, dtd, J = 47.2,
13.8, 4.3 Hz, F3), -206.5 (1F, dtd, J = 49.0, 13.0, 5.6 Hz, F,) ppm; **F{*H} NMR (376 MHz, CDCl5) 6 -200.3 (1F, d, J =
14.3 Hz, F3), -206.5 (1F, d, J = 14.3 Hz, F,) ppm; 3C{*H} NMR (101 MHz, CDCls) 8 170.4 (CcocH(a)), 165.3 (CcocHs(a)),
133.7 (Car), 130.0 (Car), 128.8 (Car), 128.5 (Car), 109.4 (Cc(chz)a(b)), 108.8 (Ccchzjz(p)), 100.2 (dd, J = 23.1, 10.6 Hz,
C1a), 96.3 (C1p), 89.0 (dd, J = 187.8, 19.1 Hz, C;4), 89.2 (dd, J = 193.7, 19.1 Hz, C3,), 71.3 (Cap), 70.7 (Csp), 70.4 (Cap),
70.2 (d, J = 5.1 Hz, Cs,), 68.9 (Ceb), 68.1 (dd, J = 16.9, 8.1 Hz, Csa), 68.0 (Csp), 61.5 (d, J = 2.9 Hz, Csa), 26.0 (Ccrs(n)),
25.9 (Cchz(p)), 25.0 (Cenzp), 24.4 (Ccrsp)), 20.6 (Cenza)) ppm; HRMS (ESI+) for Cy7H34FoNaO1: [M + Nal* calcd
595.1961 found 595.1968 (err -1.1 ppm).

4.2.66-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-a-D-galactopyranoside (24)

4.2.6.1 Glycosylation (TabIe 3, entry 3)
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According to general procedure C, 12 (110 mg, 0.277 mmol, 1.0 equiv) was reacted at —30 °Cfor 4 h. The resultant
crude material (a/B 1:1.72) was purified by flash column chromatography (25 g, hexane/EtOAc 90:10 to 60:40)
to collect 24 as a mixture of a- and B-anomers as a colourless oil (75 mg, 0.277 mmol, quant.). An analytical
sample was purified to isolate the pure anomers using flash column chromatography (25 g, hexane/EtOAc 80:20

to 60:40).

4.2.6.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:1.72, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 6 is present and no unreacted

trichloroacetimidate 16 is observed in the crude reaction mixture.
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4.2.6.3 Characterisation of the disaccharides (both anomers)
Data for 24a: Colourless crystals; R¢ 0.42 (hexane/EtOAc 60:40); IR (neat) 2988 (br, w), 1726 (s), 1373 (w), 1254

(w), 1213 (w), 1069 (s), 1004 (w), 8276 (w) cm'%; *H NMR (400 MHz, CDCls) (COSY/HMBC/HSQC) & 5.50 (1H, d, J
=5.0 Hz, Hp), 5.17 (1H, t, J = 4.0 Hz, Hia), 4.76-5.12 (3H, m, Haa, Hsa, Haa), 4.62 (1H, dd, J = 7.9, 2.4 Hz, Hay), 4.32
(1H, dd, J = 5.0, 2.4 Hz, Hab), 4.20-4.31 (3H, m, 2Hg, and Hs), 4.23 (1H, dd, J = 7.9, 1.9 Hz, Ha), 3.99 (1H, ddd, J =
7.0, 4.6, 1.8 Hz, Hsy), 3.85 (1H, dd, J = 10.4, 7.3 Hz, Heb), 3.76 (1H, dd, J = 10.6, 4.5 Hz, Hg), 2.10 (3H, s, Herse),
1.53 (3H, s, Herae), 1.44 (3H, s, Henaw)), 1.34 (6H, s, 2Hera) ppm; 1°F NMR (376 MHz, CDCl) & -207.2 (1F, dddt,
J=148.1,16.0, 13.9, 8.2 Hz, F3), -210.4 (1F, dtd, J = 49.4, 13.4, 3.5 Hz, F5), -219.9 (1F, dddd, J = 50.3, 29.5, 26.9,
14.7 Hz, F4) ppm; °F{'H} NMR (376 MHz, CDCls) & -207.2 (1F, t, J = 13.9 Hz, Fs), -210.4 (1F, d, J = 13.4 Hz, F), -
219.9 (1F, d, J = 14.3 Hz, F4) ppm; BC{*H} NMR (101 MHz, CDCl3) & 170.4 (Ccocz(a), 109.4 (Ceicraai)), 108.7
(Ceicranw), 96.4 (dd, J = 20.5, 9.5 Hz, C1a), 96.2 (Cab), 84.4-89.2 (Caa, Ca, Caa), 71.0 (Cap), 70.7 (Cap), 70.4 (Cap), 67.8
(Ceb), 66.9 (Csp), 66.8 (dd, J = 17.6, 4.4 Hz, Csa), 61.6 (dd, J = 5.9, 2.2 Hz, Csa), 26.0 (Cerae)), 25.9 (Carap), 24.9
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(Cenaby), 24.3 (Cerz(p)), 20.7 (Ccns(a)) ppm; HRMS (ESI+) for CaoH29F3sNaOg [M + Na]* calcd 493.1656 found 493.1664
(err-1.7 ppm).

Data for 24f: White powder; R¢ 0.25 (hexane/EtOAc 60:40); mp 136—138 °C (CH,Cl,); [a]o® -61 (c 0.55, CHCl3);
IR (neat) 2987 (br, w), 1743 (s), 1373 (w), 1212 (w), 1066 (s), 1004 (w), 899 (w), 731 (w) cm™; *H NMR (400 MHz,
CDCl3) (COSY/HMBC/HSQC) & 5.52 (1H, d, J = 5.0 Hz, Hyp), 4.94 (1H, ddt, J = 50.6, 6.7, 2.6 Hz, Hs,), 4.61 (1H, dd, J
=7.9, 2.4 Hz, Hsp), 4.50-4.77 (3H, m, Hia, Haa, H3a), 4.38 (1H, dd, J = 11.4, 6.5 Hz, Hea), 4.31 (1H, dd, /= 4.9, 2.4
Hz, Hap), 4.26 (1H, dd, J=7.8, 1.7 Hz, Hay), 4.24 (1H, ddd, J = 11.4, 6.8, 0.4 Hz, Hea), 3.99-4.08 (2H, m, Hspand Hey),
3.85(1H, dd, J=10.4, 5.9 Hz, Heb), 3.75 (1H, dtd, J = 25.6, 6.6, 1.8 Hz, Hs,), 2.10 (3H, s, Hensga), 1.54 (3H, s, Hers)),
1.45 (3H, s, Hera), 1.34 (3H, s, Heuaw)), 1.34 (3H, s, Hews)) ppm; *°F NMR (376 MHz, CDCls) 6 -202.0 (1F, dad, J =
45.5, 13.9, 5.6 Hz, F3), -207.5 (1F, dtdd, J = 52.0, 13.4, 4.3, 2.6 Hz, F;), -217.7 (1F, dtd, J = 49.9, 26.5, 15.2 Hz, F,)
ppm; *F{*H} NMR (376 MHz, CDCl3) § -202.0 (1F, t, J = 14.7 Hz, F3), -207.5 (1F, d, J = 13.9 Hz, ), -217.7 (1F, d, J
=15.2 Hz, F4) ppm; C{*H} NMR (101 MHz, CDCl3) 8 170.4 (Ccocns(a)), 109.4 (Ccichzpz(v), 108.8 (Cecrayaipy), 99.8 (dd,
J=23.1,10.6 Hz, C1a), 96.2 (C1p), 89.2 (dt, J = 194.4, 19.1 Hz, C3,), 88.4 (dd, J = 187.8, 19.1 Hz, C;.), 86.3 (ddd, J =
187.8,17.6, 8.8 Hz, Csa), 71.2 (Cap), 70.6 (Csp), 70.4 (Ca), 69.9 (dd, J = 18.3, 5.9 Hz, Csa), 68.7 (Cep), 68.0 (Csp), 61.1
(dd, J=5.5, 2.6 Hz, Csa), 25.9 (Ccrz(p)), 25.9 (Cenaib)), 24.9 (Cenzp)), 24.3 (Censv)), 20.7 (Cenzia)) ppm; HRMS (ESI+) for
CaoH29F3NaOg [M + Na]* calcd 493.1656 found 493.1661 (err -1.1 ppm).

4.3 Glycosylation with methyl 2,3-O-isopropylidene-a-L-rhamnopyranoside

4.3.16-0-Acetyl-4-0O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranosyl-(1,4)-

methyl 2,3-O-isopropylidene-a-L-rhamnopyranoside (25)
43.1.1 GchosyIation to 25 (Figure 2)
% g @\# TMSOTf §
CH,Cl,
>]/00|3 ’s )<

According to general procedure C, 11 (107 mg, 0.226 mmol, 1.0 equiv) was reacted at —30 °Cfor 4 h. The resultant
crude material (a/B 1/1) was purified by flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40) to
collect 25 as a mixture of a- and B-anomers (107 mg, 0.202 mmol, 89% yield). An analytical sample was purified
to separate the anomers using flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40).

Anomers assignment was based on the chemical shift and coupling constant values of the anomeric protons.

4.3.1.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The °F{*H} NMR of the crude reaction mixture shows a ratio of a/B 1:1, no hydrolysis of the trichloroacetimidate

occurred as no peak corresponding to the hemiacetal 5 is present and no unreacted trichloroacetimidate 11 is

observed in the crude reaction mixture.
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4.3.1.3 Characterisation of the disaccharides (both anomers)
Data for 25a: White powder; R¢ 0.49 (hexane/EtOAc 60:40); IR (neat) 2938 (br, w), 2359 (w), 2342 (w), 1727 (s),

1372 (w), 1267 (s), 1256 (s), 1222 (s), 1092 (s), 1070 (s), 1044 (s), 1023 (s), 909 (w), 856 (w), 829 (w), 730 (s), 711
(s) cm™; *H NMR (a enriched) (400 MHz, CDCl3) (COSY/HMBC/HSQC) & 8.05 (2H, dd, J = 8.4, 1.3 Hz, Ha), 7.60 (1H,
tt,/=7.4,1.3 Hz, Has), 7.46 (2H, brt, J = 7.9 Hz, Ha), 5.94 (1H, dt, /= 5.9, 2.9 Hz, Haa), 5.34 (1H, t, J = 3.9 Hz, H1a),
5.11 (1H, dddd, J = 48.4, 11.6, 9.7, 3.8 Hz, H3.), 4.98 (1H, dddd, J = 51.8, 11.7, 9.5, 4.0 Hz, H2,), 4.87 (1H, s, H1y),
4.54 (1H, brt, J = 6.6 Hz, Hsa), 4.27 (1H, ddd, J = 11.1, 5.1, 1.2 Hz, Hg.), 4.10-4.16 (3H, m, Hea, Hap, Hap), 3.73 (1H,
dq, J=10.1, 6.3 Hz, Hsp), 3.34-3.45 (4H, m, Hab, Hcuso), 1.96 (3H, s, Hewsa), 1.55 (3H, s, Hews), 1.35 (3H, s, Hewsb),
1.34 (3H, d, J = 6.5 Hz, Hep) ppm; *°F NMR (376 MHz, CDCls) § -205.4 (1F, br d, J = 48.1 Hz, F3), -207.9 (1F, dtd, J =
49.4,13.0, 2.2 Hz, F2) ppm; *F{*H} NMR (376 MHz, CDCl3) §-205.4 (1F, br d, J = 13.4 Hz, F3), -207.9 (1F, brd, J =
13.9 Hz, F,) ppm; **C{*H} NMR (101 MHz, CDCls) & 170.3 (Ccocnsa), 165.3 (Ccocrzrn), 133.5 (Car), 129.8 (Car), 129.1
(Car), 128.5 (Car), 109.5 (Cicn3z)ab), 97.8 (Cup), 97.6 (dd, J = 20.5, 9.5 Hz, C1a), 86.6 (dd, J = 191.5, 19.1 Hz, Cy,), 86.5
(dd, J=192.2,19.1 Hz, C3,), 82.1 (Cab), 76.7 (Csb), 76.0 (C2p), 69.0 (dd, J = 16.5, 7.7 Hz, C4s), 66.4 (d, J = 5.1 Hz, Csa),
64.4 (Csp), 60.9 (Csa), 54.8 (Cmeon), 28.0 (Ciczzb), 26.2 (Cichzjab), 20.6 (Censza), 17.1 (Ce) ppm; HRMS (ESI+) for
CasH32F2Na010 [M + Na]* caled 553.1856 found 553.1863 (err -1.4 ppm).

Data for 25: colourless oil; Rf 0.47 (hexane/EtOAc 60:40); [a]p® -34.0 (c 0.41, CHCl3); IR (neat) 2937 (br, w),
1729 (s), 1371 (w), 1267 (s), 1223 (s), 1088 (s), 1067 (s), 1020 (s), 860 (w), 730 (w), 712 (s) cm®; *H NMR (400
MHz, CDCl3) (COSY/HMBC/HSQC) 6 8.05 (2H, dd, J = 8.4, 1.3 Hz, Ha/), 7.62 (1H, tt, J = 7.6, 1.3 Hz, Ha/), 7.48 (2H,
t,J=7.8 Hz, Har), 5.82 (1H, dt, J = 5.9, 2.9 Hz, Haa), 5.14 (1H, dd, J = 7.7, 3.2 Hz, H1.), 4.88 (1H, s, Hip), 4.86 (1H,
dddd, J=47.7,14.1, 8.8, 4.0 Hz, H3,), 4.64 (1H, dddd, J/ = 52.0, 13.6, 8.9, 7.9 Hz, H3.), 4.29 (1H, t, J = 6.2 Hz, H3y),
4.19 (2H, d, J = 6.1 Hz, 2He,), 4.13 (1H, dd, J = 5.6, 0.6 Hz, Hy), 3.93 (1H, t, J = 6.3 Hz, Hs,), 3.67—-3.77 (2H, m, Hsp,
Hab), 3.39 (3H, s, Henzo), 2.03 (3H, s, Henza), 1.55 (3H, s, Hewab), 1.37 (3H, s, Hewab), 1.35 (3H, d, J = 5.7 Hz, Hep) ppm;
19F NMR (376 MHz, CDCls) & -200.6 (1F, dtd, J = 47.8, 13.5, 4.6 Hz, F3), -207.2 (1F, dt, J = 52.0, 14.1 Hz, F>) ppm;
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F{*H} NMR (376 MHz, CDCls) §-200.6 (1F, d, J = 13.9 Hz, F3), -207.2 (1F, d, J = 13.9 Hz, F,) ppm; 3C {*H} NMR
(101 MHz, CDCl3) 6 170.4 (Ccocns), 165.3 (Ccoctizeh), 133.7 (Car), 129.9 (Car), 128.8 (Car), 128.6 (Car), 109.4 (Cich3)2n),
97.8 (C1v), 98.0 (dd, J =22.7, 11.0 Hz, C14), 89.2 (dd, J = 194.4, 19.1 Hz, C3,), 89.4 (dd, J = 187.8, 19.1 Hz, C3.), 78.7
(Cab), 77.9 (C3p), 76.0 (Cab), 70.3 (d, J = 5.1 Hz, Csa), 68.4 (dd, J = 16.5, 8.4 Hz, Caa), 63.7 (Csp), 61.8 (d, J = 2.9 Hz,
Csa), 54.8 (Cmeob), 27.9 (Ccnzjab), 26.3 (Ccnzjab), 20.6 (Censa), 17.6 (Ceb) ppm; HRMS (ESI+) for CosH32FaNaO1g [M +
Na]* caled 553.1856 found 553.1862 (err -1.1 ppm).

4.3.26-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranosyl-(1,4)-methyl 2,3-O-

isopropylidene-a-L-rhamnopyranoside (26)

4.3.2.1 Glycosylation to 26 (Figure 2)
% § @\# TMSOTf §
CCly
12 7;/ ’s )<

According to general procedure C, 12 (105 mg, 0.282 mmol, 1.0 equiv) was reacted at —30 °Cfor 4 h. The resultant
crude material (a/B 1:3.31) was purified by flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40)
to collect 26 as a mixture of a- and B-anomers as a colourless oil (120 mg, 0.282 mmol, quant.). An analytical
sample was purified to separate the anomers using flash column chromatography (25 g, hexane/EtOAc 100:0 to

60:40).

4.3.2.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:3.31, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 6 is present and no unreacted

trichloroacetimidate 16 is observed in the crude reaction mixture.
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4.3.2.3 Characterisation of the disaccharides (both anomers)
Data for 26a: Colourless crystals; Ry 0.49 (hexane/EtOAc 60:40); [a]p?® +75.0 (c 0.26, CHCl3); IR (neat) 2939 (br,

w), 1749 (w), 1373 (w), 1242 (w), 1223 (w), 1139 (w), 1076 (s), 1044 (s), 1024 (s), 977 (w), 859 (w) cm™; *H NMR
(400 MHz, CDCl;) (COSY/HMBC/HSQC) 5 5.24 (1H, t, J = 3.9 Hz, H1,), 4.86 (1H, s, Hib), 4.78-5.15 (3H, m, Ha,, Haa,
Haa), 4.26—4.49 (2H, m, Hsa, Hea), 4.04—4.15 (3H, m, Hap, Hsp, Hea), 3.70 (1H, dg, J = 10.1, 6.3 Hz, Hsy), 3.33-3.42
(4H, m, Hap, Heuso), 2.10 (3H, s, Hewsa), 1.56 (3H, s, Hena), 1.35 (3H, s, Hewsb), 1.32 (3H, d, J = 6.4 Hz, Heb) ppm; 1°F
NMR (376 MHz, CDCls) 6 -207.1 (1F, ddd, J = 53.3, 12.1, 5.6 Hz, F3), -209.3 (1F, dtd, / = 49.0, 13.0, 3.5 Hz, F;), -
220.6 (1F, dtd, J = 49.4, 27.7, 14.7 Hz, F4) ppm; *F{*H} NMR (376 MHz, CDCl3) § -207.1 (1F, t, J = 14.1 Hz, F3), -
209.3 (1F, d, J = 13.4 Hz, F»), -220.6 (1F, d, J = 14.7 Hz, F4) ppm; 3C{*H} NMR (101 MHz, CDCls) § 170.1 (Ccocnsa),
109.5 (Cch3)2b), 97.8 (C1p), 97.3 (dd, J=19.8, 9.5 Hz, C1a), 87.3 (ddd, / = 186.3, 16.9, 8.8 Hz, C4.), 86.4 (dt, J=192.2,
19.1 Hz, Cs,), 86.0 (ddd, J = 191.5, 18.3, 2.2 Hz, Cy,), 81.6 (Cas), 76.7 (C3p), 76.0 (C2p), 66.5 (dd, J = 18.3, 5.1 Hz,
Csa), 64.5 (Csp), 60.2 (br d, J = 5.9 Hz, Cea), 54.8 (Cmeob), 28.0 (Cicha)zb), 26.2 (C(chz)ab), 20.7 (Censa), 17.1 (Ceb) ppm;
HRMS (ESI+) for CigH;F2NaOs [M + Na]* calcd 451.1550 found 451.1559 (err -1.9 ppm).

Data for 26B: Colourless oil; Rf 0.41 (hexane/EtOAc 60:40); [a]p?® -49.3 (c 0.41, CHCIs); IR (neat) 2987 (br, w),
2938 (br, w), 1742 (w), 1372 (w), 1222 (w), 1086 (s), 1069 (s), 1019 (s), 977 (w), 860 (w), 733 (w) cm™; *H NMR
(400 MHz, CDCls) 6 5.07 (1H, dd, J = 7.7, 3.3 Hz, H1.), 4.93 (1H, ddt, J = 50.6, 6.2, 2.8 Hz, Hi.), 4.86 (1H, s, H1p),
4.46-4.80 (2H, m, Haa, Hsa), 4.34 (1H, br dd, J = 11.4, 6.7 Hz, He.), 4.26 (1H, dd, J = 11.6, 6.4 Hz, He,), 4.21-4.30
(1H, m, Hsp), 4.10 (1H, dd, J = 5.6, 0.6 Hz, Hy), 3.62-3.78 (3H, m, Hsy, Hap, Hsa), 3.37 (3H, s, Hcuso), 2.08 (3H, s
Hcmsa), 1.52 (3H, s, Heusb), 1.35 (3H, s, Heusb), 1.29 (3H, d, J = 5.7 Hz, Heb) ppm; *°F NMR (376 MHz, CDCl3) § -202.4
(1F, dqd, J = 46.0, 14.7, 6.1 Hz, F3), -208.3 (1F, br dt, J = 51.6, 13.9 Hz, F,), -217.6 (1F, dtd, / = 50.9, 26.0, 15.0 Hz,
Fa) ppm; *F{*H} NMR (376 MHz, CDCl5) -202.4 (1F, t, J = 14.5 Hz, F3), -208.3 (1F, d, J = 13.9 Hz, F,), -217.6 (1F,
d, J = 14.7 Hz, F4) ppm; *C{*H} NMR (101 MHz, CDCl3) 6 170.4 (Ccocnsa), 109.3 (Cicuz)2b), 97.8 (C1), 97.7 (dd, J =
22.7,11.0 Hz, C14), 89.2 (dt, J = 194.4, 18.3 Hz), 88.7 (dd, J = 187.8, 19.1 Hz), 86.5 (ddd, J = 187.1, 16.5, 9.2 Hz),
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78.5 (Cap), 78.0 (Cap), 76.0 (Cas), 70.0 (dd, J = 18.3, 5.9 Hz, Cs,), 63.6 (Csp), 61.4 (dd, J = 5.9, 2.9 Hz, Ca), 54.8
(CMeOb), 27.9 (C(QH3)2b), 26.3 (C(QHg)Zb), 20.6 (CCH3a); 17.5 (Csb) ppm, HRMS (ES|+) fOF C13H27F3N303 [M + Na]* calcd
451.1550 found 451.1558 (err -1.8 ppm).

4.4 Glycosylation with  3-chloropropyl 2-deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-

dimethoxybutane-2',3'-diyl]-D-glucopyranoside

4.4.16-0-Acetyl-4-0-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranosyl-(1,6)-3-
chloropropyl 2-deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-b-
glucopyranoside (27)

4.4.1.1 Glycosylation to 27 (Figure 2)

OA OA
BzO / C MeO oH Bz0 /¢
o o TMSOTf o @
F + #Ogé@wo — F
FQ Ng  \Cl CHoCl, F o
>]/c0|3 OMe MeO b
" /B 1:10 0
HN o)
o 0
SR P N
27

According to general procedure C, 11 (102 mg, 0.216 mmol, 1.0 equiv) was reacted with the acceptor? (which
consisted of an 1:10 a/B-mixture of anomers) at —30 °C for 3.5 h. The resultant crude material (a/f 1.2:1) was
purified by flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40) to collect 27a (58.4 mg, 0.0826
mmol, 38% yield) and 278 (13.4 mg, 0.0189 mmol, 9% vyield).

Anomers assignment was based on the chemical shift and coupling constant values of the anomeric protons.

4.4.1.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The F{!H} NMR of the crude reaction mixture shows a ratio of a/f 1.2:1, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 5 is present and no unreacted
trichloroacetimidate 11 is observed. This crude reaction mixture shows the a and the B anomers, they both
contain a/B 1:10 of chloropropyl chain and a mixture of BDA isomerisation products. The chloropropyl anomers
could not be separated, but the disaccharide anomers were separable, each obtained as a mixture of BDA
isomers, and chloropropyl anomers. Removal of the BDA group then led to just a mixture of the chloropropyl

anomers (see below).

19F {*H} NMR of the crude reaction mixture with the integration:
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Overlay of the *F{*H } NMRs of the crude reaction mixture (in red) with that of the isolated mixtures of alfa-

anomer (in blue) and the beta anomer (in green) indicated suitable integration ranges.
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4.4.1.3 Characterisation of the disaccharides (both anomers)
Data for 27a, H and *°F NMR could be assigned: *H NMR (400 MHz, CDCls;, major anomer) & 8.04 (2H, br dd, J =

8.4, 1.3 Hz, Ha), 7.61 (1H, tt, J = 7.5, 1.3 Hz, Har), 7.47 (2H, br t, J = 8.1 Hz, Ha), 5.88 (1H, dt, J = 5.9, 2.9 Hz, Haa),
5.38 (1H, t,J = 3.9 Hz, H1a), 5.28 (1H, t, J = 3.9 Hz, Hiao(cH2)3cl), 4.84-5.18 (2H, m, Haa, Haa), 4.29-4.36 (1 H, m, He,),
4.31(1H, d,J = 7.7 Hz, Hp), 4.08-4.25 (2H, m, Hsa, Hea), 4.03 (1H, ddd, J = 9.8, 6.1, 5.4 Hz, Hocrcrz), 3.93 (1H, dd,
J=11.6, 1.8 Hz, Hep), 3.84 (1H, dd, J = 12.0, 5.5 Hz, Heb), 3.53-3.79 (5H, m, Hochrichz, Hab, Heracrac, Hab, Hsb), 3.44
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(1H, dd, J = 10.3, 7.8 Hz, Hab), 3.31 (3H, s, Home), 3.27 (3H, s, Home), 2.10 (2H, td, J = 5.8, 2.5 Hz, Hocachz), 2.01
(3H, s, Hewsa), 1.35 (3H, s, Heuaw), 1.31 (3H, s, Heusw) ppm; °F NMR (376 MHz, CDCls, major anomer) & -205.6
(1F, dtt, J = 48.6, 12.6, 5.6 Hz, Fs), -208.7 (1F, dtd, J = 50.3, 13.0, 2.2 Hz, F2) ppm; °F{*H} NMR (376 MHz, CDCls,
major anomer) & -205.6 (1F, d, J = 13.9 Hz, F5), -208.7 (1F, d, J = 13.4 Hz, F;) ppm.

Data for 27B, H, F and 3C NMR could be assigned: 'H NMR (500 MHz, CDCls, major anomer)
(COSY/HMBC/HSQC) 6 8.07 (2H, dd, J = 8.4, 1.5 Hz, Har), 7.62 (1H, tt, J = 7.4, 1.3 Hz, Ha(), 7.49 (2H, br t, J = 8.1
Hz, Har), 5.84 (1H, dt, J = 5.9, 2.9 Hz, Haa), 4.74 (1H, dd, J = 7.6, 2.3 Hz, H1a), 4.62 — 4.90 (2H, m, Haa, Haa), 4.34 (1H,
d, J=7.9 Hz, Hu), 4.25 (1H, ddd, J = 11.4, 6.4, 0.7 Hz, Hea), 4.21 (1H, dd, J = 11.6, 1.7 Hz, Heb), 4.17 (1H, dd, J =
11.7, 6.4 Hz, Hea), 4.08 (1 H, ddt, J = 10.1, 6.3, 5.3 Hz, Hocprenz), 3.95 (1H, tt, J = 6.5, 1.4 Hz, Hs.), 3.80 (1H, dd, J =
11.7, 6.9 Hz, Heb), 3.75 (1H, dt, J = 6.4, 5.2 Hz, Hocrerz), 3.71 (2H, t, J = 6.3 Hz, Hochierz), 3.68-3.73 (1H, m, Hsp),
3.59-3.65 (2H, m, Hsb, Hap), 3.45 (1H, dd, J = 10.4, 7.9 Hz, Hab), 3.32 (3H, s, Home), 3.25 (3H, s, Home), 2.07 —2.13
(2H, m, Hochacha), 2.05 (3H, s, Hens@), 1.35 (3H, s, Hens)), 1.30 (3H, s, Heusw) ppm; °F NMR (376 MHz, CDCls,
major anomer) & -200.4 (1F, dtd, J = 48.1, 13.4, 4.8 Hz, F3), -206.6 (1F, dt, J = 54.2, 13.9 Hz, F2) ppm; *F{!H} NMR
(376 MHz, CDCl3, major anomer) § -200.4 (1F, d, J = 14.3 Hz, F3), -206.6 (1F, d, J = 14.3 Hz, F>) ppm; B3C{*H} NMR
(126 MHz, CDCls, major anomer) & 170.4 (Ccocns(a), 165.3 (Ccoph(a)), 133.7 (Car), 130.0 (Car), 128.8 (Car), 128.6 (Car),
102.6 (C1b), 100.8 (dd, J = 22.9, 10.7 Hz, C1a), 100.1 (Ccpas)), 99.8 (Cera), 89.2 (dd, J = 194.8, 19.8 Hz, Cs.), 89.2
(dd, J = 187.2, 19.8 Hz, Cs,), 73.9 (Csp), 70.7 (Csp), 70.2 (d, J = 6.0 Hz, Cs,), 68.2 (Cep), 68.0 (dd, J = 16.7, 8.6 Hz, Csa),
66.6 (Cap), 66.5 (Cocrachz), 62.7 (Cap), 61.4 (d, J = 2.4 Hz, Csa), 48.08 (Ccrs(p)), 48.06 (Censp)), 41.7 (Cenacraar), 32.5
(Cocracnz2), 20.6 (Cens(a), 17.6 (Censp)), 17.5 (Censw)) ppm.

4.4.2 BDA protecting group removal.

The BDA protecting group in 27 was removed to show that it indeed was present as a mixture of BDA-anomers:

the ¥F{*H} spectrum of the crude reaction mixtures indeed showed the ~9:1 ratio of the chloropropyl anomers.

General procedure D:2 A suspension of the BDA protected starting material in H,O/TFA (1:7, 0.3 M) at 0 °C was

warmed up to rt and stirred for 45 min. The solvents were removed under reduced pressure, and the crude

product was purified by flash column chromatography.

4.4.2.1 BDA removal of the alfa anomer: 6-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-b-
galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-D-glucopyranoside (SI-9)

B0 OAc B0 OAc
o) H,O/TFA 1:7 0 4
F > F
F F
MeO O
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According to general procedure D, 27a (41 mg, 0.0579 mmol, 1.0 equiv) was reacted with H,O/TFA (0.19 mL).
The resultant crude material was purified by flash column chromatography (10 g, CHCls/Acetone 100:0 to 60:40)
to collect SI-9 as a colourless oil (32 mg, 0.0539 mmol, 93% yield).

4.4.2.2 Crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3
The ®F{*H} NMR of the crude reaction mixture shows no more a mixture of BDA isomerisation products, as the

BDA protecting group was removed. The only two products present are the a disaccharide with B chloropropyl

chain (major) and the a disaccharide with a chloropropyl chain (minor).
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4.4.2.3 Characterisation of the disaccharide
R¢ 0.30 (CHCls/acetone 70:30); IR (neat) 3447 (br, w), 2926 (br, w), 2360 (w), 2342 (w), 2111 (s), 1730 (s), 1266

(s), 1071 (s), 1026 (s), 173 (w) cm’; *H NMR (400 MHz, CDCls, major anomer) (COSY/HMBC/HSQC) & 8.05 (2H,
dd, J=8.4, 1.3 Hz, Har), 7.61 (1H, tt, J = 7.5, 1.5 Hz, Ha), 7.48 (2H, br t, J = 7.9 Hz, Ha,), 5.89 (1H, dt, /= 5.8, 3.0
Hz, Haa), 5.34 (1H, t, J = 4.0 Hz, H1a), 5.16 (1H, dddd, J = 48.9, 12.0, 9.7, 3.9 Hz, Ha, or Hs,), 4.99 (1H, dddd, J =
50.1, 12.0, 9.5, 4.2 Hz, Hj, or Hs,), 4.37 (1H, d, J = 7.8 Hz, H1p), 4.32—4.40 (1H, m, Hs.), 4.22 (1H, dd, /= 11.5, 5.9
Hz, Hea), 4.16 (1H, dd, J = 11.6, 6.7 Hz, Hea), 4.06 (1H, ddd, J = 9.9, 6.2, 5.1 Hz, Hochhenz), 3.99 (1H, dd, /=11.2,5.0
Hz, Heb), 3.90 (1H, dd, J = 11.3, 2.5 Hz, Heb), 3.76 (1H, ddd, J = 9.9, 7.0, 5.3 Hz, Hocumcra), 3.71 (2H, t, J = 6.2 Hz,
Heracnza), 3.60 (1H, t, J = 9.2 Hz, Hap), 3.49 (1H, ddd, J = 9.4, 4.9, 2.3 Hz, H3y), 3.28-3.44 (2H, m, Hsp, Hab), 2.05—
2.15 (2H, m, Hochachz), 2.02 (3H, s, Heuzia)) ppm; °F NMR (376 MHz, CDCls, major anomer) & -205.3 (1F, br dt, J =
48.9, 12.6 Hz, F3), -208.7 (1F, dtd, J = 50.3, 13.4, 13.4, 2.6 Hz, F2) ppm; ¥F{*H} NMR (376 MHz, CDCl5) & -205.2
(1F, d, J = 13.9 Hz, Fsq), -205.3 (1F, d, J = 13.9 Hz, Fsp), -208.6 (1F, d, J = 13.9 Hz, Fq) -208.7 (1F, d, J = 13.9 Hz, Fap)
ppm; B3C{*H} NMR (101 MHz, CDCl3, major anomer) & 170.7 (Ccocns(a)), 165.3 (Ccophia)), 133.7 (Car), 129.9 (Car),
128.9 (Car), 128.6 (Car), 102.2 (C1b), 96.7 (dd, J = 20.5, 9.5 Hz, C1a), 86.5 (dd, J = 191.7, 18.9 Hz, Cs, or Czs), 86.4
(dd, J = 191.5, 18.3 Hz, Csa or Caa), 74.9 (Csp), 74.4 (Cap), 70.2 (Cap), 69.1 (dd, J = 16.9, 8.1 Hz, Css), 67.0 (Cep), 66.7
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(d, J=5.1 Hz, Csa), 66.4 (Cochachz), 65.9 (Cap), 61.9 (d, J = 1.5 Hz, Cep), 41.6 (Ccrzchaci), 32.5 (Cochachz), 20.6 (Cen(a))
ppm; HRMS (ESI+) for C24H30CIF2N3sNaO10 [M + Na]* calcd 616.1480 found 616.1482 (err -0.3 ppm).

4.4.2.4 BDA removal of the beta-anomer: 6-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-p-b-
galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-D-glucopyranoside (SI-10)

OAc OAc

BzO BzO a
o) H,O/TFA 1:7 fe)
F o] F o b

o
N3 \/\/C|
27 SI-10
According to general procedure D, 278 (8 mg, 0.0113 mmol, 1.0 equiv) was reacted with H,O/TFA (0.038 mL).
The resultant crude material was purified by flash column chromatography (5 g, CHCls/Acetone 100:0 to 50:50)
to collect SI-10 as a colourless oil (3 mg, 0.00505 mmol, 44% yield).

4.4.2.5 Crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3
The ¥F{*H} NMR of the crude reaction mixture shows no more a mixture of BDA isomerisation products, as the

BDA protecting group was removed. The only two products present are the B disaccharide with B chloropropyl

chain (major) and the B disaccharide with a chloropropyl chain (minor).
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4.4.2.6 Characterisation of the disaccharide
R¢ 0.19 (CHCls/acetone 70:30); IR (neat) 3447 (br, w), 2925 (br, w), 2360 (w), 2342 (w), 2111 (s), 1730 (s), 1269

(s), 1070 (s), 174 (w) cm™%; TH NMR (500 MHz, CDCls, major anomer) (COSY/HMBC/HSQC) & 8.07 (2H, dd, J = 8.4,
1.3 Hz, Har), 7.62 (1H, tt, J = 7.5, 1.3 Hz, Ha), 7.49 (2H, br t, J = 8.0 Hz, Ha/), 5.84 (1H, dt, J = 5.8, 3.0 Hz, Hs.), 4.75
(1H, dd, J = 7.6, 2.3 Hz, H1a), 4.65-4.91 (2H, m, H3,, H2a), 4.39 (1H, d, J = 7.8 Hz, H1p), 4.25 (1H, dd, J = 11.3, 6.1
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Hz, Hea), 4.21-4.29 (1H, m, Hep), 4.20 (1H, dd, J = 11.6, 6.0 Hz, He.), 4.10 (1H, ddd, J = 10.0, 6.1, 5.3 Hz, Hochrcra),
3.96 (1H, tt, J = 5.9, 1.3 Hz, Hsa), 3.93 (1H, dd, J = 11.6, 5.7 Hz, Hep), 3.73-3.80 (1H, m, Hocucna), 3.71 (2H, t, J =
6.3 Hz, Hocrcra), 3.55-3.61 (2H, m, Hab, Hap), 3.37-3.42 (1H, m, Hsp), 3.32 (1H, dd, J = 9.7, 7.7 Hz, Ha), 2.73 (1H,
brs, Hon), 2.11 (2H, qd, J = 5.9, 1.1 Hz, Hochzcnz), 2.05 (3H, s, Hewzga), 1.60 (1H, br's, Hou) ppm; *°F NMR (471 MHz,
CDCls, major anomer) § -200.2 (1F, dtd, J = 47.9, 12.9, 12.9, 5.4 Hz, F3), -206.5 (1F, dt, J = 52.6, 15.7 Hz, F,) ppm;
9F{'H} NMR (471 MHz, CDCl3) §-200.2 (1F, d, J = 14.3 Hz, F3p), -200.3 (1F, d, J = 14.3 Hz, F34), -206.45 (1F, d, J =
13.9 Hz, F1q), -206.54 (1F, d, J = 14.3 Hz, F26) ppm; *C{*H} NMR (126 MHz, CDCl3) § 170.5 (Ccoct(a), 165.3 (Ccoph(a)),
133.8 (Car), 130.0 (Car), 128.6 (Car), 102.2 (C1p), 101.0 (dd, J = 23.0, 10.8 Hz, C1,), 89.1 (dd, J = 186.7, 19.6 Hz, C2.),
89.1 (dd, J = 194.5, 18.4 Hz, Cz,), 74.9 (Csp), 74.8 (Cab), 70.6 (Cap), 70.4 (d, J = 5.7 Hz, Cs4), 69.6 (Cep), 68.1 (dd, J =
16.8, 8.5 Hz, Cua), 66.6 (Cocracha), 65.9 (Cab), 61.5 (d, J = 2.4 Hz, Cea), 41.7 (Ceracrzar) 32.5 (Cocracha), 20.7 (Cen(a))
ppm; HRMS (ESI+) for C24H30CIF2N3sNaO10 [M + Na]* calcd 616.1480 found 616.1486 (err -0.9 ppm).

4.4.36-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranosyl-(1,6)-3-chloropropyl
2-deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside
(28)

4.4.3.1 Glycosylation to 28 (Figure 2)

OAc OH OAc
F MeO F
o o TMSOTf o @
r . @&Wo —
Fo Ns " \-Cl CHoCl F o
)]/cm3 OMe MeO b
12 /B 1:10 0
HN 9]
o 0
OMe Ny \ClI
28

According to general procedure C, 12 (142 mg, 0.280 mmol, 1.0 equiv) was reacted with the acceptor? (which
consisted of an 1:10 a/B-mixture of anomers) at 0 °C for 5 h. The resultant crude material (a/B 1:2.5) was purified
by flash column chromatography (10 g, hexane/EtOAc 100:0 to 60:40) to collect 28a (44 mg, 0.0728 mmol, 26%
yield) and 28B (106 mg, 0.175 mmol, 63% yield).

Anomers assignment was based on the chemical shift and coupling constant values of the anomeric protons.

4.4.3.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The F{!H} NMR of the crude reaction mixture shows a ratio of a/f 1:2.5, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 6 is present and no unreacted
trichloroacetimidate 12 is observed. This crude reaction mixture shows the a and the B anomers, they both
contain a/B 1:10 of chloropropyl chain and a mixture of BDA isomerisation products. The chloropropyl anomers
could not be separated, but the disaccharide anomers were separable, each obtained as a mixture of BDA
isomers, and chloropropyl anomers. Removal of the BDA group then led to just a mixture of the chloropropyl

anomers (see below).

19F{*H} NMR of the crude reaction mixture with the integration:



53

ma0823kh4.012.001.1r
CHLOROFORM-d
6F's

e

-207.60
-207.63

217.91 T &)

-217.87

202.02 | Y=

&

201.98

~—-202.06
-209.99
210.02

-207.14
219.96
-220.00

-207.10
207.18

e - A )

;[246
[ 100

T ARRRRRRRD} RARRNRERRRRRRRNRRRAR] T T T T T T T T
-201 -202 -203

Hi‘284‘1” 72‘05 72‘06 ‘“—‘2‘0‘7‘”“‘1‘2‘0‘5‘5““‘1‘2‘0‘5‘3” -210 -211 -212 -213 -214 -215 -216 =217 -218 -219 H‘CH(‘E‘T;\I‘(‘);]}”SL\‘\H‘(‘D‘D‘I;
Overlay of the F{*H} NMRs of the crude reaction mixture (in red) with that of the isolated mixtures of alfa-

anomer (in blue) and the beta anomer (in green) indicated suitable integration ranges.
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4.4.3.3 Characterisation of the disaccharides (both anomers)
Data for 28a, H, F and 3C NMR could be assighed: 'H NMR (a major) (500 MHz, CDCls, major anomer)

(COSY/HMBC/HSQC) & 5.28 (1H, t, J = 3.9 Hz, H1a), 4.76-5.07 (3H, m, Haza, Hsa, Haa), 4.29 (H, d, J = 7.8 Hz, Hy),
4.28 (2H, t,J = 6.2 Hz, 2Hg,), 4.04-4.15 (1H, m, Hsa), 3.99 (1H, ddd, J = 9.8, 6.1, 5.4 Hz, Hocnrerz), 3.90 (1H, dd, J =
11.9, 1.7 Hz, Heb), 3.79 (1H, dd, J = 11.8, 5.4 Hz, Heb), 3.66 (5H, m, Hochucrz, Hab, Henacraal, Hab, Hsb), 3.41 (1H, dd,
J=10.1, 7.8 Hz, Hap), 3.30 (3H, s, Home), 3.24 (3H, s, Home), 2.09 (3H, s, Hewz(a), 2.05-2.11 (2H, m, Hocrachz), 1.34
(3H, s, Hena)), 1.29 (3H, s, Herzp) ppm; °F NMR (471 MHz, CDCls, major anomer) & -206.9 (1F, dddt, J = 48.1,
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16.0, 13.9, 8.2 Hz, F3), -209.8 (1F, dtd, J = 49.4, 13.6, 3.6 Hz, F,), -219.8 (1F, dtdd, / = 50.3, 27.5, 14.7, 2.9 Hz, F4)
ppm; F{*H} NMR (471 MHz, CDCls, major anomer) 8 -206.9 (1F, t, J = 13.9 Hz, F3), -209.8 (1F, d, J = 13.6 Hz, F»),
-219.8 (1F, d, J = 14.3 Hz, F4) ppm; *C{*H} NMR (126 MHz, CDCls;, major anomer) & 170.3 (Ccochs(a)), 102.5 (C1p),
100.0 (Ceraw)), 99.8 (Caraey), 96.7 (dd, J = 20.7, 9.3 Hz, C1.), 87.4 (ddd, J = 186.0, 16.9, 8.1 Hz, Csa), 86.4 (ddd, J =
191.2, 19.6, 17.6 Hz, C3a), 85.7 (ddd, J = 191.7, 18.5, 2.0 Hz, Css), 73.6 (Csb), 70.6 (Ca»), 66.8 (dd, J = 18.1, 5.0 Hz,
Csa), 66.4 (Cograchz), 66.2 (Cap), 65.9 (Cep), 62.6 (Can), 61.4 (dd, J = 6.1, 1.8 Hz, Cea), 48.04 (Cens(o)), 47.97 (Carao),
41.6 (Ccracracl), 32.4 (Cochachz), 20.7 (Censga)), 17.5 (Cerzy), 17.5 (Cerzp)) ppm.

Data for 28B, °F NMR could be assigned: °F NMR (376 MHz, CDCls, major anomer) & -202.0 (1F, dtt, J = 52.6,
14.1,7.0 Hz, Fs), -207.6 (1F, br dt, J = 52.5, 13.4 Hz, F»), -217.9 (1F, dtd, J = 50.5, 25.9, 15.6 Hz, F4) ppm; °F{H}
NMR (376 MHz, CDCls, major anomer) 5-202.0 (1F, t, J = 14.5 Hz, Fs), -207.6 (1F, d, J = 13.9 Hz, F), -217.9 (1F, d,
J=15.6 Hz, F4) ppm

4.4 4BDA removal

4441 BDA removal of the alpha anomer: 6-0O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-b-
galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-D-glucopyranoside (SI-11)

F OAc E OAc
o H,O/TFA 1:7 o .

F — F
F F

MeO O (o) b
O&O Hﬁo&&wo
e Na T Ncl N, — N\_Cl

28 SI-11

According to general procedure D, 28a (40.3 mg, 0.0666 mmol, 1.0 equiv) was reacted with H,O/TFA (0.22 mL).
The resultant crude material was purified by flash column chromatography (10 g, CHCls/Acetone 100:0 to 60:40)
to collect SI-11 as a yellow oil (21.6 mg, 0.0440 mmol, 66% vyield).

4.4.4.2 Crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3
The ¥F{*H} NMR of the crude reaction mixture shows no more a mixture of BDA isomerisation products, as the

BDA protecting group was removed. The only two products present are the a disaccharide with B chloropropyl

chain (major) and the a disaccharide with a chloropropyl chain (minor).
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4.4.4.3 Characterisation of the disaccharide
Rf 0.21 (CHCls/acetone 70:30); IR (neat) 3441 (br, w), 2925 (br, w), 2360 (w), 2342 (w), 2111 (s), 1734 (s), 1254

(w), 1075 (s), 1027 (s), 174 (w) cm™®; *H NMR (500 MHz, CDCl3, major anomer) (COSY/HMBC/HSQC) & 5.25 (1H,
t,J=4.0 Hz, H1a), 4.80-5.09 (3H, m, Hza, H3a, Haa), 4.35 (1H, d, J = 7.9 Hz, Hp), 4.32 (1H, dd, J = 11.4, 7.0 Hz, Hea),
4.27 (1H,dd, J=11.4, 6.5 Hz, Hg.), 4.13 (1H, dt, J = 28.4, 6.3 Hz, Hs.), 4.03 (1H, ddd, J = 9.8, 6.2, 5.3 Hz, Hocprcrz),
3.95 (1H, dd, J=11.2, 5.0 Hz, Heb), 3.87 (1H, dd, J = 11.2, 2.5 Hz, He), 3.75 (1H, ddd, J = 9.8, 6.8, 5.2 Hz, Hocprcrz),
3.70 (2H, t, J = 6.3 Hz, Henachaar), 3.56 (1H, dd, J = 9.7, 7.8 Hz, Hap), 3.46 (1H, ddd, J = 9.6, 4.9, 2.6 Hz, H3y), 3.37
(1H, dd, J=10.2, 8.7 Hz, Hsy), 3.29 (1H, dd, J = 9.8, 7.9 Hz, H), 3.03 (2H, br s, 2How), 2.11 (3H, s, Hchaga)), 2.06—
2.12 (2H, m, Hocrachz) ppm; *°F NMR (376 MHz, CDCls, major anomer) §-206.9 (1F, br d, J = 47.7 Hz, Fs), -210.0
(1F, dtd, J = 48.1, 13.4, 13.4, 3.5 Hz, F,), -220.2 (1F, dtd, J = 51.3, 26.9, 14.5 Hz, F4) ppm; F{*H} NMR (376 MHz,
CDCl3) 6 -206.8 (1F, t, J = 14.1 Hz, F34), -206.9 (1F, t, J = 14.1 Hz, Fsp), -209.9 (1F, d, J = 14.3 Hz, F5), -210.0 (1F, d,
J =13.4 Hz, Fy), -220.15 (1F, d, J = 14.7 Hz, Fup), -220.24 (1F, d, J = 14.3 Hz, F4) ppm; BC{*H} NMR (126 MHz,
CDCl3, major anomer) & 170.7 (Ccocns), 102.2 (Cup), 96.6 (dd, J = 20.6, 9.4 Hz, C1,), 87.4 (ddd, J/ = 186.4, 16.7, 8.3
Hz, Csa), 86.4 (ddd, J=191.7, 19.1, 17.4 Hz, C5,), 85.8 (ddd, J = 191.7, 18.6, 2.1 Hz, Cy4), 75.0 (Csb), 74.3 (Csp), 70.2
(Cap), 67.1 (Cep), 66.7 (dd, J = 18.1, 5.2 Hz, Csa), 66.5 (Cocnacrz), 65.9 (Cab), 61.4 (dd, J=6.1, 1.8 Hz, Cga), 41.6
(Cenacraal), 32.5 (Cochachz), 20.7 (Cerza) ppm; HRMS (ESI+) for C17H25CIFsN3NaOg [M + Na]* caled 514.1174 found
514.1179 (err -0.9 ppm).
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44.4.4 BDA removal of the beta anomer: 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-p-b-
galactopyranosyl-(1,6)-3-chloropropyl 2-deoxy-2-azido-D-glucopyranoside (SI-12)

F F a
fo) H,O/TFA 1:7 fe)
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OMe g SI-12

According to general procedure D, 28B (90.6 mg, 0.150 mmol, 1.0 equiv) was reacted with H,O/TFA (0.50 mL).
The resultant crude material was purified by flash column chromatography (10 g, CHCls/Acetone 100:0 to 50:50)
to collect SI-12 as a yellow oil (51.1 mg, 0.104 mmol, 69% yield).

4.4.45 Crude reaction mixture, **F{*H} NMR, 376 MHz, CDCl3
The ¥F{*H} NMR of the crude reaction mixture shows no more a mixture of BDA isomerisation products, as the

BDA protecting group was removed. The only two products present are the a disaccharide with B chloropropyl

chain (major) and the a disaccharide with a chloropropyl chain (minor). In that case both product overlap in the
PF{*H} NMR.
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4.4.4.6 Characterisation of the disaccharide
Rf 0.22 (CHCls/acetone 70:30); IR (neat) 3421 (br, w), 2925 (br, w), 2360 (w), 2342 (w), 2110 (s), 1742 (s), 1238

(s), 1040 (s), 172 (w) cm™; H NMR (500 MHz, CDCls, major anomer) (COSY/HMBC/HSQC) & 4.95 (1H, ddd, J =
51.0, 6.9, 3.3 Hz, Haa), 4.67 (1H, dd, J = 7.6, 2.3 Hz, H1,), 4.54-4.78 (2H, m, Hsa, H2a), 4.38 (1H, dd, J = 11.3, 6.4 Hz,
Hea), 4.35 (1H, d, J = 7.8 Hz, H1p), 4.24 (1H, dd, J = 11.4, 6.7 Hz, Hea), 4.19 (1H, dd, J = 11.5, 1.5 Hz, Hey), 4.04 (1H,
ddd, J=9.8, 6.1, 5.3 Hz, Hochrcrz), 3.86 (1H, dd, J = 11.6, 5.4 Hz, Heb), 3.73 (1H, ddd, J/ = 9.9, 6.6, 5.4 Hz, Hocrcrz),
3.76 (1H, dtd, J=25.7, 6.5, 6.5, 1.4 Hz, Hsa), 3.69 (2H, t, J = 6.3 Hz, Hocumcnz), 3.46—3.54 (2H, m, Hap and Hsp), 3.36
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(1H, br t, J = 10.0 Hz, Hsp), 3.29 (1H, dd, J = 10.0, 7.8 Hz, Hy), 2.63 (1H, s, How), 2.18 (1H, s, Howx), 2.10 (3H, s,
Hems(a)), 2.05-2.12 (2H, m, Hochacha) ppm; °F NMR (471 MHz, CDCls, major anomer) § -201.8 (1F, br ddd, J = 46.5,
15.0, 6.1 Hz, F3), -207.4 (1F, br dt, J = 54.4, 13.4 Hz, F,), -217.5 (1F, dtd, J = 50.5, 25.7, 15.4 Hz, F4) ppm; PF{*H}
NMR (471 MHz, CDCl5) 5 -201.8 (1F, t, J = 14.7 Hz, F3g), -201.9 (1F, t, J = 14.5 Hz, F34), -207.2 (1F, d, J = 13.9 Hg,
F24),-207.4 (1F, d, J = 14.0 Hz, F), -217.5 (1F, br d, J = 15.0 Hz, Fs) ppm;*C{*H} NMR (126 MHz, CDCls, major
anomer) & 170.6 (Ccochs(a), 102.1 (Cap), 100.6 (dd, J = 23.0, 10.8 Hz, C1a), 89.0 (dt, J = 194.1, 18.4 Hz, Cs.), 88.6
(dd, J =186.9, 19.3 Hz, C,.), 86.3 (ddd, J = 187.1, 16.6, 9.2 Hz, Csa), 74.9 (Csp), 74.8 (Csp), 70.4 (Cap), 70.0 (dd, J =
18.1, 5.7 Hz, Csa), 69.3 (Ceb), 66.5 (Cocnachz), 65.9 (Cap), 61.1 (dd, J = 5.5, 2.4 Hz, Csa), 41.7 (Cenacrza), 32.4 (Cochacha),
20.7 (Cchs(a)) ppm; HRMS (ESI+) for C17H25CIFsN3NaOs [M + Na]* calcd 514.1174 found 514.1178 (err -0.7 ppm).

4.5 Glycosylation with phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-D-

glucopyranose

4.5.1Synthesis of phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-p-glucopyranose
donor (SI-15)

o OH OH
F TMSSPh, Znl,
. ’ o (0]
/ 017 T» BnOg sPh *+ Bno&
OBn F F FSPh

To a solution of SI-13%4 (5.21 g, 20.35 mmol, 1.0 equiv) in DCE (67.8 mL) was sequentially added PhSTMS (11.6
mL, 61.25 mmol, 3.0 equiv) and Znl; (11.5 g, 36.63 mmol, 1.8 equiv). The mixture was stirred protected from
light, at rt for 18 h. The mixture was diluted with CH,Cl, (100 mL) and H,0 (200 mL). The phases were separated
and aqueous was extracted with CH,Cl, (3 x 150 mL), the combined organic phases were dried over MgSQa,
filtered, and concentrated in vacuo. The residue was dissolved in MeOH (200 mL), AcOH (20 mL was added and
the solution was stirred at room temperature for 1 h. The mixture was concentrated in vacuo to give 8.0 g of
crude. The crude was purified by flash column chromatography (100 g, hexane/EtOAc 100:0 to 0:100) to afford
product SI-14 and SI-15 as a separable mixture of a- and B- anomers: SI-14 (485 mg, 1.32 mmol, 7%) and SI-15
(2.36 g, 6.44 mmol, 32%) as colourless oils.

Data for SI-15: R¢ 0.65 (hexane/EtOAc 80:20); [a]p?2> +24.8 (¢ 0.46, CHCl3); m.p.: 76—78°C (EtOAc); IR (neat) 2981
(w), 2884 (w), 2360 (s), 2342 (s) cm™; *H NMR (400 MHz, CDCl3) & 7.45-7.53 (2 H, m, Ha), 7.29-7.43 (8 H, m, Has),
5.71(1H, brdt,J=5.7, 2.1 Hz, H4), 4.92 (1H, d, J = 11.1 Hz, Hy), 4.98 (1H, ddt, J = 53.8, 13.7, 8.9 Hz, H3), 4.84 (1H,
dddd, J =50.7, 13.6, 9.0, 6.1 Hz, H), 4.68 (1H, d, J = 11.1 Hz, H;), 4.26 (1H, dt, J = 9.9, 3.1 Hz, Hs), 3.80—-3.84 (1H,
m, He), 3.77 (1H, ddd, J = 14.1, 9.9, 8.4 Hz, Ha4) ppm; *°*F NMR (376 MHz, CDCls) § -191.0 (1F, dt, J = 50.7, 14.5 Hz,
F24), -193.0 (1F, dq, J = 53.8, 13.9 Hz, F3,) ppm; *F{*H} NMR (376 MHz, CDCl3)  -191.0 (1F, d, /= 13.9 Hz, F,), -
193.0 (1 F, d, J = 13.9 Hz, F34) ppm; *C{*H} NMR (101 MHz, CDCl3) § 137.3 (Car), 132.6 (Car), 132.4 (Ca), 129.2
(Car), 128.6 (Car), 128.3 (Car), 128.2 (Car), 128.2 (Car), 94.2 (dd, J = 186.3, 17.6 Hz, C3), 87.5 (dd, J = 195.1, 18.3 Hz,
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C,), 85.8 (dd, J=21.6, 8.4 Hz, C1), 74.8 (dd, J = 16.5, 6.2 Hz, C4), 74.6 (d, /= 2.9 Hz, C;), 71.2 (d, J = 6.6 Hz, Cs), 61.2
(Ce) ppm; HRMS (ESI+) for CagH26F2NaOsS [M + Na]* calcd 479.1463 found 479.1470 (-1.6 ppm error).

Data for SI-14: R¢ 0.65 (hexane/EtOAc 80:20); [a]p?2° +21.9 (c 0.47, CHCl3);IR (neat) 2981 (w), 2884 (w), 2360 (s),
2342 (s); *H NMR (400 MHz, CDCl3) 8 7.51-7.60 (2H, m, Ha), 7.29-7.42 (8H, m, Ha,), 4.86 (1H, d, J = 11.5 Hz, Hy),
4.79 (1H, ddt, J=53.4, 16.0, 8.3, 8.3 Hz, H3), 4.67 (1H, dd, J = 1.4, 0.73 Hz, H1), 4.63 (1H, d, J = 11.1, Hy), 4.26 (1H,
dddd, J=49.6, 13.6, 9.8, 8.2 Hz, H;), 3.92 (1H, dddd, / = 12.1, 6.0, 2.6, 1.8 Hz, H¢), 3.72 (1H, ddd, /= 12.3, 7.6, 4.3
Hz, He), 3.67 (1H, ddd, J = 13.2, 9.7, 8.6 Hz, H4), 3.42 (1H, dddd, J = 9.8, 4.3, 2.8, 1.2 Hz, Hs) ppm; *°*F NMR (376
MHz, CDCls) 6 -188.36 (1F, dg, J = 53.8, 13.9 Hz, F3g), -190.50 (1F, dt, J = 50.3, 15.6 Hz, F»g) ppm; *°F{*H} NMR (376
MHz, CDCl5) & -188.36 (1F, d, J = 13.9 Hz, Fsg), -190.50 (1F, br d, J = 13.9 Hz, F2p) ppm; 3C{*H} NMR (101 MHz,
CDCl3) & 137.2 (Car), 133.8 (Car), 130.5 (Car), 129.2 (Car), 128.8 (Car), 128.5 (Car), 128.2 (Car), 96.6 (dd, J = 189.3,
19.1 Hz, G5), 87.7 (dd, J = 191.1, 19.4 Hz, C;), 83.8 (dd, J = 23.5, 8.1 Hz, C4), 78.4 (d, J = 8.1 Hz, Cs), 74.9 (dd, J =
16.9, 6.6 Hz, C4), 74.6 (d, J = 2.9 Hz, C;), 61.7 (Cs) ppm; HRMS (ESI+) for Ci9H20F2NaOsS [M + Na]* calcd 389.0993
found 389.0998 (-1.1 ppm error).

4.5.2 6-0-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranosyl-(1,6)-
phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-bD-glucopyranose (29)

4.5.2.1 Glycosylation to 29 (Figure 2)

Bz0 PA° BzO
gg HO TMSOTY L §
F O + BnOF O —_— F O a
O SPh
1 ) CCh SI-15 BiOE =2\ b
HN =

According to general procedure C, 11 (109 mg, 0.230 mmol, 1.0 equiv) was reacted at —30 °C for 3.5 h. The
resultant crude material (a/B 2/1) was purified by flash column chromatography (25 g, hexane/EtOAc 100:0 to
60:40) to collect 29 as a mixture of a- and B-anomers (119 mg, 0.176 mmol, 77% yield). An analytical sample
was purified to separate the anomers using flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40).

Anomers assignment was based on the chemical shift and coupling constant values of the anomeric protons.

4.5.2.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The °F{*H} NMR of the crude reaction mixture shows a ratio of a/B 2:1, no hydrolysis of the trichloroacetimidate

occurred as no peak corresponding to the hemiacetal 5 is present and no unreacted trichloroacetimidate 11 is

observed in the crude reaction mixture.
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4.5.2.3 Characterisation of the disaccharides (both anomers)
Data for 29a: Colourless crystals; R¢ 0.80 (hexane/EtOAc 60:40); [a]p?® +151.4 (c 0.58, CHCl3); IR (neat) 2360 (w),

2342 (w), 1730(s), 1366 (w), 1265 (s), 1025 (s), 908 (s), 730 (s), 712 (s) cm™; *H NMR (400 MHz, CDCls)
(COSY/HMBC/HSQC) 6 8.03 (2H, dd, J = 8.6, 1.5 Hz, Ha/), 7.61 (1H, tt, J = 7.5, 1.3 Hz, Ha), 7.50-7.55 (2H, m, Ha/),
7.47 (2H,t,J = 7.8 Hz, Har), 7.34-7.42 (8H, m, Ha), 5.78 (1H, dt, J = 5.6, 2.1 Hz, Hyp), 5.68 (1H, dt, J = 6.1, 3.3 Hz,
Haa), 5.23 (1H, t, J = 4.0 Hz, H1a), 5.01 (2H, ddt, J/ = 53.5, 13.8, 8.9 Hz, H3y), 4.96 (1H, d, J = 11.5 Hz, Hcpoosn), 4.69—
5.00 (3H, m, Hsa, Hab, Haa), 4.66 (1H, d, J = 11.4 Hz, Hcpoosn), 4.46 (1H, dt, J = 9.9, 3.5 Hz, Hsy), 4.00-4.14 (3H, m,
2Hea, Hsa), 3.84 (2H, d, J = 4.0 Hz, 2Hey), 3.71 (1H, ddd, J = 14.4, 10.0, 8.3 Hz, Hap), 1.98 (3H, s, Hcus) ppm; °F NMR
(376 MHz, CDCl3) 6 -191.1 (1F, dt, J = 50.6, 13.9 Hz, Fz), -192.2 (1F, dq, J = 53.5, 13.8 Hz, F3), -205.9 (1F, dtt, J =
48.6, 12.6, 4.3 Hz, F3,), -208.6 (1F, dtd, J = 50.3, 12.6, 2.2 Hz, F2.) ppm; ¥F{*H} NMR (376 MHz, CDCl5) 6 -191.1
(1F, brd, J=13.9 Hz, F3), -192.2 (1F, d, J = 13.4 Hz, F3;), -205.9 (1F, br d, J = 13.9 Hz, F3,), -208.6 (1F, brd, /= 13.4
Hz, F22) ppm; B3C{*H} NMR (101 MHz, CDCl3) & 170.2 (Ccocns), 165.3 (Ccochzrn), 137.2 (Car), 133.6 (Car), 132.7 (Car),
132.0 (Car), 129.8 (Car), 129.2 (Car), 128.8 (Car), 128.5 (Car), 128.5 (Car), 128.3 (Car), 128.2 (Car), 128.1 (Car), 96.7
(dd, J =20.5, 9.5 Hz, C1,), 94.2 (dd, J = 187.1, 17.6 Hz, C3p), 87.3 (dd, J = 195.1, 18.3 Hz, C;), 86.3 (dd, J = 191.5,
18.3 Hz, C3,), 86.2 (dd, J = 192.2, 19.1 Hz, C5,), 85.3 (dd, J = 21.3, 8.8 Hz, C1), 75.1 (dd, J = 16.9, 5.9 Hz, Ca), 74.3
(d, J = 2.9 Hz, Ccnzoen), 70.4 (d, J = 8.1 Hz, Csp), 69.0 (dd, J = 16.9, 8.1 Hz, Csa), 66.5 (d, J = 5.1 Hz, Csa), 66.4 (Ce),
61.7 (d, J=2.2 Hz, Csa), 20.6 (Ccns) ppm; HRMS (ESI+) for C34H34F4NaOsS [M + Nal* calcd 701.1803 found 701.1802
(err 0.1 ppm).

Data for 29B: colourless oil; Rf 0.40 (hexane/EtOAc 60:40); [a]p?® +151 (c 0.70, CHCls); IR (neat) 2360 (w), 1731
(s), 1266 (s), 1039 (s), 1025 (s), 732 (s), 711 (s) cm™; *H NMR (500 MHz, CDCl;) (COSY/HMBC/HSQC) & 8.05 (2H,
dd, J=8.4, 1.3 Hz, Ha), 7.61 (1H, tt, J= 7.4, 1.3 Hz, Ha/), 7.53 (2H, dd, J = 8.0, 1.6 Hz, Ha), 7.46 (2H, t, J = 8.1 Hz,
Har), 7.36—7.41 (4H, m, Ha), 7.28-7.36 (4H, m, Ha), 5.82 (1H, br dt, J = 5.6, 2.1 Hz, Ha,), 5.77 (1H, dt, J = 5.7, 2.2
Hz, Hip), 4.98 (1H, d, J = 11.1 Hz, Hcpaosn), 4.67 (1H, d, J = 11.3 Hz, Hcpoosn), 4.63-5.10 (4H, m, Hab, Hab, Haa, Haa),
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4.47 (1H, dd, J = 10.0, 3.5 Hz, Hsp), 4.41 (1H, dd, J = 7.4, 3.8 Hz, H1a), 4.15-4.24 (2H, m, Hea, Hep), 4.16 (1H, dd, J =
11.4, 6.2 Hz, Hea), 3.90 (1H, dd, J = 11.2, 3.9 Hz,Hey), 3.81-3.95 (2H, m, Hap, Hsa), 2.04 (3H, s, Heus) ppm; °F NMR
(376 MHz, CDCl3) 6 -190.7 (1F, dt, J = 51.7, 13.4 Hz, F3), -192.6 (1F, dq, J = 54.5, 13.3 Hz, F3p), -200.7 (1F, dtd, J =
45.5,15.2, 5.2 Hz, F3,), -206.2 (1F, br dt, J = 51.6, 14.3 Hz, F2.) ppm; **F{*H} NMR (376 MHz, CDCls) 5 -190.7 (1F,
d, J =13.4 Hz, Fy), -192.6 (1F, d, J = 13.9 Hz, F3y), -200.7 (1F, d, J = 13.9 Hz, Fsa), -206.2 (1F, d, J = 13.9 Hz, F3,)
ppm; BC{*H} NMR (126 MHz, CDCl3) 8 170.3 (Ccocns), 165.3 (Ccocharn), 137.7 (Car), 133.7 (Car), 132.8 (Car), 132.2
(Car), 130.0 (Car), 129.2 (Car), 128.7 (Car), 128.6 (Car), 128.5 (Car), 128.04 (Car), 128.03 (Car), 127.97 (Car), 100.9 (dd,
J=22.8,10.8 Hz, C1a), 94.3 (dd, J = 186.9, 17.6 Hz, Csp), 89.0 (dd, J = 194.1, 19.6 Hz, C,), 89.0 (dd, J = 187.9, 19.3
Hz, C3,), 87.3 (dd, J = 195.5, 18.6 Hz, C;.), 86.0 (dd, J = 21.5, 8.3 Hz, C1), 75.1 (dd, J = 16.9, 6.2 Hz, Cap), 74.6 (d, J
= 2.1 Hz, Ccnaoen), 70.3 (d, J = 5.5 Hz, Cs,), 70.2 (d, J = 7.9 Hz, Csp), 68.7 (Ceb), 68.0 (dd, J = 16.7, 8.6 Hz, Cas), 61.4
(d, J=2.4 Hz, Cga), 20.6 (Ccns) ppm; HRMS (ESI+) for C3aH34FsNaOsS [M + Na]* calcd 701.1803 found 701.1809 (err

-0.9 ppm).

4.5.36-0-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a/B-p-galactopyranosyl-(1,6)-phenyl  4-O-

benzyl-2,3-dideoxy-2,3-difluoro-1-thio-a-bD-glucopyranose (30)

4.5.3.1 Glycosylation to 30 (Figure 2)

F OAc F
g é HO TMSOTf % é a
E O + BnOF 0 _ F O
F

CH,CI F O
o) FSPh 2Ll
CClI (0] b
12 HN77/ 3 SI15 BnOF
30 Fsph

According to general procedure C, 12 (111 mg, 0.299 mmol, 1.0 equiv) was reacted at —30 °Cfor 4 h. The resultant
crude material (a/B 1:2.53) was purified by flash column chromatography (25 g, hexane/EtOAc 100:0 to 60:40)
to collect 30 as a mixture of a- and B-anomers as a colourless oil (62.7 mg, 0.108 mmol, 36% yield). An analytical
sample was purified to separate the anomers using flash column chromatography (25 g, hexane/EtOAc 100:0 to

60:40).

4.5.3.2 Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;
The ®F{!H} NMR of the crude reaction mixture shows a ratio of a/B 1:2.53, no hydrolysis of the

trichloroacetimidate occurred as no peak corresponding to the hemiacetal 6 is present and no unreacted

trichloroacetimidate 16 is observed in the crude reaction mixture.
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4.5.3.3 Characterisation of the disaccharides (both anomer)
Data for 30a: Colourless crystals; R¢ 0.54 (hexane/EtOAc 60;40); [a]p?® +210.8 (c 0.51, CHCI3); IR (neat) 1731 (s),

1367 (w), 1233 (w), 1078 (s), 1027 (s), 825 (w), 736 (s), 692 (s), 603 (w) cm™; *H NMR (500 MHz, CDCls)
(COSY/HMBC/HSQC) 6 7.45-7.54 (2H, m, Har), 7.29-7.43 (8H, m, Ha), 5.75 (1H, br. dt, J = 5.8, 2.2 Hz, Hy), 5.13
(1H, t, J= 4.1 Hz, H1a), 5.00 (1H, ddt, J = 53.8, 13.7, 8.9 Hz, Hsp), 4.94 (1H, d, J = 10.9 Hz, Hcnzosn), 4.69-4.98 (3H,
m, Hab, Haa, Haa), 4.63 (1H, d, J = 11.3 Hz, Hcpoosn), 4.44-4.68 (1H, m, Hsa), 4.43 (1H, dt, J = 9.9, 3.7 Hz, Hsy), 4.22
(1H, dd, J=11.4, 6.8 Hz, Hga), 4.16 (1H, dd, J = 11.6, 6.4 Hz, Hea), 3.74—-3.88 (3H, m, 2He, Hsa), 3.67 (1H, ddd, J =
14.4,10.0, 8.3 Hz, Hap), 2.08 (3H, s, Hens) ppm; °F NMR (471 MHz, CDCl3) § -191.0 (1F, dtd, J = 50.8, 13.9, 1.8 Hz,
Fap), -192.1 (1F, dq, J = 54.4, 13.9 Hz, F3), -207.2 (1F, dddd, J = 48.3, 16.0, 13.9, 11.8, 3.6 Hz, F3,), -209.7 (1F,
dddd, J = 50.4, 13.6, 11.8, 3.6 Hz, F2,), -220.0 (1F, dtd, J = 51.1, 27.2, 14.3 Hz, F4,) ppm; *F{*H} NMR (471 MHz,
CDCl3) 6-191.0 (1F, d, J = 13.6 Hz, Fy,), -192.1 (1F, d, J = 13.6 Hz, F3p), -207.3 (1F, t, J = 13.9 Hz, F3,), -209.7 (1F, d,
J=13.6 Hz, F2a), -220.0 (1F, d, J = 14.7 Hz, F4,) ppm; *C{*H} NMR (126 MHz, CDCl5) § 170.2 (Ccocns), 137.2 (Car),
132.8 (Car), 132.1 (Car), 129.2 (Car), 128.5 (Car), 128.2 (Car), 128.2 (Car), 128.1 (Car), 96.6 (dd, J = 20.5, 9.3 Hz, Cia),
94.2 (dd, J = 186.7, 17.6 Hz, C3p), 87.330 (dd, J = 195.0, 17.9 Hz, C3,), 87.333 (br dd, J = 177.4, 16.7 Hz, C4,), 86.2
(br dt, J=191.0, 18.5 Hz, C3.), 85.7 (ddd, / = 191.9, 19.3, 2.9 Hz, C;.), 85.2 (dd, J = 21.1, 8.5 Hz, Cy), 75.1 (dd, J =
16.9, 6.2 Hz, Cap), 74.3 (d, J = 3.1 Hz, Ccraosn), 70.3 (d, J = 7.4 Hz, Csp), 66.50 (Cep), 66.52 (dd, J = 17.9, 5.6 Hz, Csa),
61.3 (dd, J = 6.2, 1.7 Hz, Cga), 20.7 (Ccus) ppm; HRMS (ESI+) for Ca7H20FsNaOgS [M + Na]* calcd 599.1497 found
599.1511 (err -2.3 ppm).

Data for 30B: Colourless oil; Rf 0.46 (hexane/EtOAc 60:40); [a]p?® +192.5 (c 1.1, CHCL3); IR (neat) 1743 (w), 1230
(w), 1040 (br, s), 908 (s), 729 (s), 698 (s), 609 (w) cm™; *H NMR (500 MHz, CDCls) (COSY/HMBC/HSQC) & 7.49—
7.53 (2H, m, Ha/), 7.28-7.41 (8H, m, Ha/), 5.75 (1H, dt, J = 5.9, 2.3 Hz, Hp), 4.96 (1H, d, J = 11.2 Hz, Hcpoogn), 4.62—
5.06 (4H, m, Hab, Haa, Hab, H2a), 4.65 (1H, d, J = 11.1 Hz, Hcnoosn), 4.47-4.70 (1H, m, Hsa), 4.44 (1H, dd, /= 10.0, 3.9
Hz, Hsp), 4.39 (1H, dd, J = 7.3, 3.5 Hz, H1.), 4.35 (1H, dd, J = 11.4, 6.4 Hz, Hea), 4.23 (1H, dd, J = 11.3, 6.8 Hz, Hea),
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4.13 (1H, dt, J = 11.1, 1.7 Hz, Heb), 3.87 (1H, dd, J = 11.0, 4.1 Hz, He), 3.86 (1H, ddd, J = 14.3, 10.0, 8.4 Hz, Hay),
3.67 (1H, dtd, J = 25.4, 6.3, 1.5 Hz, Hs,), 2.09 (3H, s, Hcus) ppm; °F NMR (471 MHz, CDCls) & -190.5 (1F, dtd, J =
50.4, 13.6, 1.8 Hz, Fy,), -192.6 (1F, dq, J = 54.1, 13.7 Hz, F3p), -201.9 (1F, dqd, J = 47.3, 14.1, 6.4 Hz, F3,), -207.2
(1F, dtt,J=51.7, 14.0, 3.2 Hz, F3,), -217.5 (1F, dtd, J = 50.1, 25.8, 15.4 Hz, F4.) ppm; *F{*H} NMR (471 MHz, CDCls)
4 -190.5 (1F, d, J = 14.0 Hz, Fy), -192.6 (1F, d, J = 13.6 Hz, F3p), -201.9 (1F, t, J = 14.5 Hz, F3,), -207.2 (1F, d, J =
13.9 Hz, F.), -217.5 (1F, d, J = 15.0 Hz, F4a) ppm; B3C{*H} NMR (126 MHz, CDCls) 6 170.3 (Ccocns), 137.7 (Car), 132.7
(Car), 132.2 (Car), 129.2 (Car), 128.5 (Car), 128.0 (Car), 128.0 (Car), 127.9 (Car), 100.4 (dd, J = 22.9, 10.7 Hz, C12), 94.2
(dd, J=186.9, 17.6 Hz, Csp), 88.9 (dt, J = 194.5, 18.4 Hz, C3.), 88.4 (dd, J = 187.4, 19.6 Hz, C;.), 87.2 (dd, J = 195.7,
18.4 Hz, Cy,), 85.9 (dd, J=21.0, 8.3 Hz, C1), 86.1 (ddd, J = 187.2, 16.7, 9.1 Hz, Csa), 75.2 (dd, J = 17.2, 6.2 Hz, Ca),
74.5 (d, J = 2.4 Hz, Ccraoen), 70.0 (br d, J = 8.8 Hz, Csp), 70.0 (dd, J = 18.1, 6.0 Hz, Cs,), 68.5 (Cep), 61.0 (dd, J = 5.7,
2.4 Hz, Csa), 20.6 (Ccnz) ppm; HRMS (ESI+) for Ca7H29FsNaOeS [M + Nal* calcd 599.1497 found 599.1503 (err -1.0

ppm).
5 Control experiments

5.1 Control experiment: glycosylation of  3,4,6-tri-O-acetyl-2-deoxy-2-

fluorogalactosyl trichloroacetimidate

5.1.1 Introduction

The Gilmour group reported the glycosidation of 2-deoxy-2-fluoro-3,4,6-tri-O-acetyl-p-glucopyranosyl
trichloroacetimidate with 2-propanol at -30 °C for 2 h. Their reaction was done with 35 mg (77 umol) of
trichloroacetimidate, and they reported 22 mg of product, 81% yield (a/f = 1:1.7). In our hands, using our
optimised protocol, when the reaction was executed with ~100 mg (~0.22 mmol) of trichloroacetimidate at -
30 °C, the reaction never reached completion, even after 4-5 h. The o/ ratio could be reproduced at this
temperature. In order to reach completion, the temperature was raised to -20 °C for 5 h. The reaction was

performed twice and gave 85% yield (a/B ratio: 1/1.22) and 83% yield (/P ratio: 1/1.15).

5.1.2 Glycosidation

OAc OAc

TMSOTHf, iPrOH
AcO 0 PR Ao 0
AcO AcO
Fo CH,Cl, F 0
HN

According to general procedure B, SI-16 (105 mg, 0.234 mmol, 1.0 equiv) was reacted at =20 °C for 5 h. The
resultant crude material (o/B 1:1.22) was purified by flash column chromatography (10 g, hexane/EtOAc 70:30
to 60:40) to collect SI-17 as a mixture of a- and B-anomers as a colourless oil (70 mg, 0.20 mmol, 85% yield).

Anomers assignment was based on the chemical shift and coupling constant values of the anomeric protons.
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5.1.3Ratio determination, crude reaction mixture, *°F{*H} NMR, 376 MHz, CDCl;

The °F{*H} NMR of the crude reaction mixture shows a ratio of o/B 1:1.22, hydrolysis of the trichloroacetimidate

was observed: the peaks at 199.50 and 200.22 ppm correspond to the a/p hemiacetal.
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5.1.4Characterisation of the glycosides as a mixture of both anomers
Rr 0.56 (hexane/EtOAc 50:50); 'H NMR (400 MHz, CDCls) § 5.54 (1H, dt, J = 11.8, 9.5 Hz, Hs,), 5.32 (1H, dt, J =
14.5, 9.3 Hz, Hsg), 5.16 (1H, d, J = 3.9 Hz, Hia), 5.00 (1H, t, J = 9.7 Hz, Hag), 5.02 (1H, t, J = 9.7 Hz, Has), 4.63 (1H,
dd, J = 7.7, 2.8 Hz, Hug), 4.47 (1H, ddd, J = 49.6, 9.9, 4.2 Hz, Hyq), 4.28 (1H, d, J = 4.3 Hz, He), 4.25 (1H, d, J = 4.3
Hz, He), 4.26 (1H, ddd, J=51.0, 8.9, 7.7 Hz, Hag), 4.08 - 4.15 (3H, m, Heq, Hep, Hsa), 4.02 (1H, spt, J = 6.2 Hz, Hewier(g),
3.94 (1H, spt, J = 6.2 Hz, Hewirw), 3.71 (1H, ddd, J = 10.1, 5.1, 2.4 Hz, Hsg), 2.09 (3H, s, Hcocrz(), 2.08 (3H, s,
Hcocka), 2.07 (3H, s, Heocrz(), 2.05 (3H, s, Heocu), 2.05 (3H, s, Heocks(a), 2.04 (3H, s, Heocuag), 1.29 (6H, d, J =
6.2 Hz, Heusirasp)), 1.23 (3H, d, J = 6.1 Hz, Hewziee(g), 1.23 (3H, d, J = 6.2 Hz, Heuziprw)) PpM; °F NMR (376 MHz,
CDCl3) 6 -199.6 (1F, ddd, J = 50.7, 14.3, 2.2 Hz, F23), -201.0 (1F, dd, J = 49.6, 11.9 Hz, F»q) ppm; *°F {*H} NMR (376
MHz, CDCls) & -199.6 (1F, s, Fag), -201.0 (1F, s, Faq) ppm; *C{"H} NMR (101 MHz, CDCls) 8 170.63 (Cc=0), 170.61
(Cc-o), 170.1 (Cc-0), 169.7 (Cc=0), 169.5 (Cc=0), 99.0 (d, J = 22.7 Hz, C1p), 94.6 (d, J = 20.5 Hz, C14), 89.4 (d, J = 190.7
Hz, Cyp), 87.0 (d, J=195.1 Hz, Cyq), 72.98 (d, J = 19.8 Hz, Csp), 72.97 (Ccuiprip)), 72.0 (Ceripria), 71.7 (Csp), 70.9 (d, J =
19.8 Hz, Csq), 68.4 (br d, J = 7.3 Hz, Cag), 68.3 (d, J = 6.6 Hz, Caq), 67.2 (Csa), 62.0 (Cep), 61.9 (Csa), 232 (Ceuiprip)),
23.1 (Ccnsipr(a), 21.8 (Cerzirr(p), 21.7 (Censipriay), 20.8 (Cerz(a), 20.71 (Cenap)), 20.68 (Cer(arp), 20.61 (Censi), 20.57

(Ccns(p)) ppm. Data in agreement with literature.!
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5.2 Control experiment in Scheme 2

A

TMSOTHf,
__1-PrOH,
AcOF )\ &H

CH,Cly, 0°C
7 77/CC|3 (a/B 1:5.2) 31 (a/ﬁ 1: 2) 17 (a/B 1:5.2)

G, o

Not observed

The trichloroacetimidate 7 (119 mg, 0.289 mmol, 1.0 equiv) and isopropyl glycoside 17 (a/p 1:5.2) (90 mg, 0.289
mmol, 1.0 equiv) were co-evaporated together with redistilled toluene (3 x) and redistilled CH,Cl, (1 x), dried
under high vacuum. Freshly activated molecular sieves (3 A) were added, the mixture was dissolved in redistilled
CH,Cl; under argon. The mixture was stirred at room temperature for 30 min. The reaction vessel was cooled to
0 °C, 1-propanol (52 pL, 0.694 mmol, 2.4 equiv) and TMSOTf (21 pL, 0.116 mmol, 0.4 equiv) were added and the
reaction mixture was stirred for 4 h at 0 °C. The reaction was followed by *F{*H} NMR. After completion, the
mixture was diluted with CH,Cl,, quenched by the addition of NEt; (1.0 mL), and filtered through a pad of Celite.
The solvents were removed under reduced pressure, and the crude product was purified by flash column
chromatography (10 g, hexane/EtOAc 80:20 to 60:40). The 4 products were recovered as a mixture (179 mg,
0.578 mmol, quant.), 31 (a/B 1:2) and 17 (a/B 1:5.2). The ratios were obtained by °F{*H} NMR of the crude

reaction mixture with a delay time (D1) of 3 s.
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Data for propyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-b-glucopyranoside 31a: Colourless oil; R 0.50
(hexane/EtOAc 60:40); IR (neat) 2966 (w), 1747 (s), 1370 (w), 1236 (s), 1033 (s) cm™; *H NMR (400 MHz, CDCls)
6 5.16 (1H, ddd, J = 13.5, 10.2, 9.1 Hz, Ha4), 5.08 (1H, t, J = 3.6 Hz, H1), 4.92 (1H, ddt, J = 54.3, 13.2, 8.8 Hz, H3),
4.58 (1H, dddd, /= 50.0, 13.1, 8.9, 3.8 Hz, H>), 4.25 (1H, dd, J = 12.5, 4.6 Hz, Hg), 4.11 (1H, dt, J = 12.3, 2.0 Hz, Hg),
3.96 (1H, ddd, J = 10.3, 4.7, 2.3 Hz, Hs), 3.68 (1H, dtd, J = 9.5, 6.7, 0.6 Hz, Hciaopr), 3.50 (1H, dt, J = 9.6, 6.5 Hz,
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Henzoer), 2.13 (3H, s, Hens), 2.10 (3H, s, Hews), 1.68 (2H, sxt, J = 7.2 Hz, Hewaorr), 0.97 (3H, t, J = 7.4 Hz, Heusorr) ppm;
19F NMR (376 MHz, CDCls) 6 -200.6 (1F, dq, J = 54.3, 13.1 Hz, F3), -202.3 (1F, dt, J = 50.0, 13.4 Hz, F,) ppm; °F{*H}
NMR (376 MHz, CDCl5) 6 -200.6 (1F, d, J = 13.4 Hz, F3), -202.3 (1F, d, J = 13.4 Hz, F>) ppm; 33C{*H} NMR (101 MHz,
CDCl3) 6 170.6 (Ccochs), 169.4 (Ccocns), 96.2 (dd, J = 20.2, 9.9 Hz, C4), 90.1 (dd, J = 187.8, 19.8 Hz, C3), 87.6 (dd, J =
194.4, 16.9 Hz, C;), 70.7 (Ccraopr), 68.0 (dd, J = 18.3, 7.3 Hz, C4), 67.0 (d, J = 6.6 Hz, Cs), 61.7 (Cs), 22.6 (Ccrzopr),
20.68 (Ccocns), 20.67 (Ccocns), 10.5 (Ccuzorr) ppm; HRMS (ESI+) for Ci3H20F2NaOg [M + Na]* caled 333.1120 found
333.1122.

Data for propyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-B-p-glucopyranoside 31f: Colourless crystals; Rf 0.43 in
hexane/EtOAc 60:40; [a]p® = -24.3 (c 2.64, CHCl3); IR (neat) 2967 (w), 1723 (s), 1372 (w), 1234 (s), 1068 (s), 1028
(s), 826 (w) cm™; *H NMR (400 MHz, CDCl3) 6 5.18 (1H, dt, J = 12.8, 9.5 Hz, Ha), 4.65 (1H, dddd, J = 52.6, 15.7, 9.3,
8.2 Hz, H3), 4.51 (1H, dt, J= 7.7, 3.5 Hz, H1), 4.42 (1H, dddd, J = 50.6, 14.9, 8.2, 7.8 Hz, H;), 4.27 (1H, dd, J = 12.3,
4.9 Hz, Hg), 4.14 (1H, ddd, J = 12.2, 2.6, 1.5 Hz, H¢), 3.87 (1H, dt, J = 9.4, 6.7 Hz, Hcraopr), 3.61 (1H, dddd, J = 10.1,
4.9,2.6,1.2 Hz, Hs), 3.54 (1H, dt, J = 9.4, 6.8 Hz, Hciaopr), 2.12 (3H, s, Hews), 2.09 (3H, s, Hens), 1.67 (2H, sxt, J=7.2
Hz, Hcraopr), 0.95 (3H, t, J = 7.4 Hz, Hewzoer) ppm; *°F NMR (376 MHz, CDCls) 6 -195.6 (1F, dg, J = 52.5, 13.6 Hz, F3),
-199.7 (1F, dtd, J = 50.7, 15.0, 3.5 Hz, F,) ppm; **F{*H} NMR (376 MHz, CDCl5) & -195.6 (1F, d, J = 13.4 Hz, Fs), -
199.7 (1F, d, J = 13.9 Hz, F,) ppm; BC{*H} NMR (101 MHz, CDCls) 8 170.7 (Ccochs), 169.2 (Ccocns), 99.9 (dd, J =
23.1, 10.6 Hz, C4), 92.1 (dd, J = 190.0, 19.8 Hz, C5), 89.8 (dd, / = 190.0, 18.3 Hz, C5), 72.2 (Cchaopr), 70.8 (d, /= 8.1
Hz, Cs), 68.0 (dd, J=18.7, 7.7 Hz, C4), 61.7 (Cs), 22.7 (Cchaopr), 20.7 (Ccochs), 20.6 (Ccocns), 10.2 (Cenzorr) ppm; HRMS
(ESI+) for Ci3H20F2NaOg [M + Na]* calcd 333.1120 found 333.1124 (err -1.3 ppm).

6 Copies of spectra of the novel compounds

6.1 Copies of the spectra of the precursors

6.1.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-b-glucopyranose (1)
OAc

AcO O
F "OH
1
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6.1.1.1 H NMR, 500 MHz, CDCls
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6.1.1.2 C{*H} NMR, 126 MHz, CDCl;
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19F NMR, 471 MHz, CDCls
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6.1.1.4 °F{'H} NMR, 471 MHz, CDCl;
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1H NMR, 400 MHz, CDCls
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13C{1H} NMR, 101 MHz, CDCls
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6.1.2.3 1°F NMR, 376 MHz, CDCls

my1823kh1.011.001.1r.esp
CHLOROFORM-d

4F's
~
©
9
o x
T oo
)
' =N
© o=
S
22 'S
o
T o
|
@
©
@
>
o
N o
©
o ©
<o
o
©
=
A Lk

=1.02—~_

=1.50
=1.00~" F

=1.60

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 Chemical Shift (ppm

my1823kh1.011.001.1r.esp
CHLOROFORM-d

4F's
Lo
e ©
e &g
= =9 o @
=g © o ©
043 (Y p43
S v
8535 N2
ISEE=g<] }
Qrsgm v
TLNY ©
v 2 =
LN
N ]
as™ (&, 8| |=
TS0l ¥y ol @
sar [02A N
o |INg @
~ © T | |
Boo <= 54 w| R
0 < © N
2o NN T R N~ e
Coos N Lo TR
o ~ 8 ! TN T
ofl |12 58ex v
2 lle INTY
~ 2 RN
2l s
Q ~
o
SIS NS
ol fins
ol [l
Sl s
S
o o =3 o
] S i} S

-191.5 1920 -1925 -193.0 -193.5 -1940 -1945 -1950 -1955 -196.0 -196.5 -197.0 -197.5 -198.0 -1985 -199.0 -199.5 -200.0 Chemical Shift (ppm



73

6.1.2.4 F{'H} NMR, 376 MHz, CDCl;
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1H NMR, 500 MHz, CDCls
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6.1.3.2 B3C{*H} NMR, 126 MHz, CDCl;
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19F NMR, 471 MHz, CDCls
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6.1.3.4 °F{'H} NMR, 471 MHz, CDCl;
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6.1.4 1,6-Di-O-acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a/B-b-galactopyranoside (SI-5)
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CHLOROFORM-d

1H NMR, 400 MHz, CDCls
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19F NMR, 376 MHz, CDCls
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6.1.5.1 'H NMR, 400 MHz, CDCls
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6.1.5.2 B3C{*H} NMR, 101 MHz, CDCl;
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6.1.5.3 19F NMR, 376 MHz, CDCls
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6.1.6.2

13C{'H} NMR, 126 MHz, CDCl;
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19F NMR, 376 MHz, CDCls
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6.1.6.4 °F{'H} NMR, 376 MHz, CDCl;
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6.2 Copies of the spectra of the tosylates
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1H NMR, 400 MHz, CDCls
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6.2.1.3 1°F NMR, 376 MHz, CDCls
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6.2.1.4 F{'H} NMR, 376 MHz, CDCl;

ap2121kn6.012.001.1r
CHLOROFORM-d
4Fs

-195.99

-202.11

-195.96
-202.14

191.00
-200.07

=1.00

=0.07
=0.03
=0.91

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 Chemical Shift (ppm

ap2121kh6.012.001.1r
CHLOROFORM-d
4F's

)
(<2}
©
~
g
N —
i )
o
(=2}
2
©
~
e
@ ]
N &
~ ©
< o
~ -
; o
~
g2 25
- 8o
od ®®
NS 23
TR T
e . . e ‘ N ..
~ = @ -
S S S >
5 - S =
= — = [ S|
o RS | | o | R | R | TR o I RRIRE R AR
190 -191 192 193 194 195 -196 197 198 199 -200 -201 Chemical Shift (ppm

6.3 Copies of the spectra of the trichloroacetimidates

6.3.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-p-glucopyranosyl trichloroacetimidate (7)
OAc

é:o
AcOF
F

7 ()>]/(:c:|3

HN



CHLOROFORM-d

1H NMR, 400 MHz, CDCls
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6.3.1.2 3C{*H} NMR, 101 MHz, CDCl;
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6.3.1.3
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6.3.1.4 °F{'H} NMR, 376 MHz, CDCl;
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1H NMR, 400 MHz, CDCls
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6.3.2.2 B3C{*H} NMR, 101 MHz, CDCl;
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6.3.2.3 19F NMR, 376 MHz, CDCls
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6.3.2.4 F{'H} NMR, 376 MHz, CDCl;
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6.3.3 6-O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-glucopyranosyl trichloroacetimidate (9)
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1H NMR, 400 MHz, CDCls
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6.3.3.2  B3C{*H} NMR, 101 MHz, CDCl;
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6.3.3.3 19F NMR, 376 MHz, CDCls
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6.3.3.4 °F{'H} NMR, 376 MHz, CDCl;
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6.3.4 4,6-0-Acetyl-2,3-dideoxy-2,3-difluoro-a-b-galactopyranosyl trichloroacetimidate (10)
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1H NMR, 400 MHz, CDCls
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6.3.4.2 BC{*H} NMR, 101 MHz, CDCl;
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6.3.4.3 1°F NMR, 376 MHz, CDCls

$€3022kh6.011.001.1r
CHLOROFORM-d
2F's

-210.21

-210.09

-205.17

-205.32-205.30
-210.25

1o}
@

7

T P e e T T [ T [ e
-10 -20 -30 -40 -50 -60 -70 -80 -9 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 Chemical Shift (oppm

=1.00

$€3022kh6.011.001.1r
CHLOROFORM-d
F's

-79144.48
-79146.65

-77247.97
-79095.93
-79098.53

-77295.22
-79085.52

-77301.72

-77308.23
-79082.49

-79157.05
-79160.09

-77234.97 -77241.90

—
©
~
©
o
N
~

-77230.20

i[ﬂ 00
[0.95

ST T T T T T T T T e T e T
-202.5 -203.0 -203.5 -204.0 -204.5 -205.0 -205.5 -206.0 -206.5 -207.0 -207.5 -208.0 -208.5 -209.0 -209.5 -210.0 -210.5 -211.0 -211.5 -212.0 -212.5 Chemical Shift (ppm



109

6.3.4.4 F{'H} NMR, 376 MHz, CDCl;
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6.3.5 6-0O-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-bp-galactopyranosyl

trichloroacetimidate (11)
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1H NMR, 400 MHz, CDCls
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6.3.5.2 B3C{*H} NMR, 101 MHz, CDCl;
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6.3.5.3 19F NMR, 376 MHz, CDCls
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6.3.5.4 °F{'H} NMR, 376 MHz, CDCl;
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6.3.6 6-O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-p-galactopyranosyl trichloroacetimidate
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6.3.6.1 HNMR, 500 MHz, CDCls
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13C{'H} NMR, 126 MHz, CDCl;
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6.3.6.3 19F NMR, 471 MHz, CDCls
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6.3.6.4 °F{'H} NMR, 471 MHz, CDCl;
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6.4 Copies of the spectra of the isopropyl glycosides
6.4.1 Isopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-b-glucopyranoside (13a)
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6.4.1.1 HNMR, 400 MHz, CDCls
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6.4.1.2 BC{*H} NMR, 101 MHz, CDCl;
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6.4.1.3 °F NMR, 376 MHz, CDCls
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6.4.1.4 F{'H} NMR, 376 MHz, CDCl;
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6.4.2.1 HNMR, 400 MHz, CDCls
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6.4.2.2 BC{*H} NMR, 101 MHz, CDCl;
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6.4.2.3 °F NMR, 376 MHz, CDCls
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6.4.2.4 F{'H} NMR, 376 MHz, CDCl;

au1721kh5.012.001.1r
CHLOROFORM-d
2F's

-199.52

19527 195 31

=1.00

=0.89

-10 -20 -30 -40 -50 -60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200

au1721kh5.012.001.1r
CHLOROFORM-d
2F's

-210

-220 Chemical Shift (ppm

" |

lil l;l
Tigs0 | 1955 | g0 | ages | asro | 975 | 1980 | 1985 | 1990 | Ghemical Shit (opm
6.4.3 Isopropyl 6-0-acetyl-4-0O-benzoyl-2,3-dideoxy-2,3-difluoro-a-pD-galactopyranoside

(14a)



126

6.43.1 HNMR, 400 MHz, CDCls
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6.4.3.2 BC{*H} NMR, 101 MHz, CDCl;
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19F NMR, 376 MHz, CDCls
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6.4.3.3
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6.43.4 F{'H} NMR, 376 MHz, CDCl;
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6.4.4.1 HNMR, 400 MHz, CDCls
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6.4.4.2 BC{*H} NMR, 101 MHz, CDCl;
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6.4.43 °F NMR, 376 MHz, CDCls
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6.4.4.4 F{'H} NMR, 376 MHz, CDCl;
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CHLOROFORM-d

13C{'H} NMR, 101 MHz, CDCl;
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19F NMR, 376 MHz, CDCls
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6.4.5.4 °F{'H} NMR, 376 MHz, CDCl;
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1H NMR, 400 MHz, CDCls

138

6.4.6.1
nv0922kh3.010.001.1r
CHLOROFORM-d

20 H's

ELpopL
zL59p)
56907
2oLy
SeLLpL
veTLYL
YOvLYL
€9'5LpL
L0'8LbL

00'}

Chemical Shift (ppm

9Tl voL. 2Tl | 26t=

8z'L M/mo,mu

| _sze=
| 60

1.5

6€°€55 1L
056561
< ¥.'59G1

Le

(783

2.5
(2]
©
0
(=2}
)

3.0

L9'¢

3.5

001J

20t | )
P |
9T 2.0

€6'20L1

veTLLL

62°€511
25611
209611

YG9LL

v2°9941

z8'89/1

yraym

26'08LF
z0'z8L)
60°96L1

251081

11°908)

R RBRL

~_ sceesl
“s9¢8l
0z'Lv8l

8€'vb8L
10'1481

866581

20'9981

orvI8L

682881

lzz 0681

fmo,mmﬁ

4.5

857y LE0L

651

09t
19

87

88
LG

SL'g

55

6.0

6.5

Lol

CHLOROFORM-d
7.0

75

68°016)

o% 226}

1LGe61
8L ev61
ovesel
S0pS6!
620961
89°0261
286261
€1 7861
56'5202
80°1502
057802
126802
0E'6%02,
8v'2502
719502
266502

8.5 8.0

9.0

L e L L R R R R AR R AR R R R R R
5.0

9.5
nv0922kh3.010.001.1r
CHLOROFORM-d

29 H's

Chemical Shift (ppm

4.7 4.6 4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8

4.8

4.9

5.0

5.1




139

6.4.6.2 BC{*H} NMR, 101 MHz, CDCl;
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6.4.6.3 1°F NMR, 376 MHz, CDCls
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6.4.6.4 F{'H} NMR, 376 MHz, CDCl;
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6.4.7 lsopropyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-B-p-galactopyranoside (178)
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6.4.7.1 HNMR, 400 MHz, CDCls
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6.4.7.2 BC{*H} NMR, 101 MHz, CDCl;

0c2022kh4.011.001.1r
CHLOROFORM-d

13C's CHLOROFORM-d
o
N
&
«©
@ <
gy}
N o
o
& N
I
R
w0
hd
o - N
=5 ~ N
3 o =
2 © ©
N =
N3N ©_ @
05800 0-Qox Qg™
mmgggqmww-«-.cz Sl
S0 RRB
S8 ©
| \ ‘

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 Chemical Shift (ppm

0c2022kh4.011.001.1r
CHLOROFORM-d
13C's

7364.98

(o2
g
o P
SO
=N~

9952.37

9941.37
9929.63
9918.63

9070.59
9055.92
9050.78
9036.11

8876.92
8869.58
8857.85

8850.51

100 98 96 94 92 90 88 86 84 82 80 78 76 74 72 70 Chemical Shift (ppm



144

6.4.7.3 °F NMR, 376 MHz, CDCls
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6.4.7.4 F{*H} NMR, 376 MHz, CDCl;
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6.4.8 Isopropyl 6-O-acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-nb-galactopyranoside (18pB)
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6.4.8.1 HNMR, 400 MHz, CDCls
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6.4.8.2 BC{*H} NMR, 101 MHz, CDCl;
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6.4.8.3
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6.4.8.4 F{'H} NMR, 376 MHz, CDCl;
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6.5 Copies of the spectra of the glycosylation product with 1,2:3,4-di-O-

isopropylidene-a-D-galactopyranose

6.5.1 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-pD-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-a-p-galactopyranoside (19a)
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6.5.2.3 19F NMR, 376 MHz, CDCls
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6.5.2.4 °F{'H} NMR, 376 MHz, CDCl;
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6.5.3 6-O-Acetyl-4-O-benzyl-2,3-dideoxy-2,3-difluoro-a/B-pD-glucopyranosyl-1,2:3,4-di-O-

isopropyliden-a-b-galactopyranoside (20)
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6.5.3.1 HNMR, 500 MHz, CDCls
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13C{'H} NMR, 126 MHz, CDCl;
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19F NMR, 471 MHz, CDCls
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6.5.3.4
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1H NMR, 400 MHz, CDCls
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CHLOROFORM-d

13C{'H} NMR, 101 MHz, CDCl;
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6.5.4.3 19F NMR, 376 MHz, CDCls
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6.5.44
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6.5.5 4,6-Di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-pD-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-a-D-galactopyranoside (22a)

A
Aco PAC

o}
F

F
)(O ¢
o]
0
22 O{ O
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6.5.5.2 B3C{*H} NMR, 101 MHz, CDCl;
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6.5.5.3 19F NMR, 376 MHz, CDCls
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6.5.5.4 °F{'H} NMR, 376 MHz, CDCl;
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6.5.6.1 H NMR, 400 MHz, CDCls
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6.5.6.2 3C{*H} NMR, 101 MHz, CDCl;
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6.5.6.3 1°F NMR, 376 MHz, CDCls
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6.5.6.4 °F{'H} NMR, 376 MHz, CDCl;
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6.5.7 6-0O-Acetyl-O-4-benzoyl-2,3-dideoxy-2,3-difluoro-a-b-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-a-p-galactopyranoside (23a)
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6.5.7.1 H NMR, 400 MHz, CDCls
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6.5.7.2 3C{*H} NMR, 101 MHz, CDCl;
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6.5.7.3 1°F NMR, 376 MHz, CDCls
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6.5.7.4 °F{'H} NMR, 376 MHz, CDCl;
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6.5.8.2
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6.5.8.3 19F NMR, 376 MHz, CDCls
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6.5.8.4 °F{'H} NMR, 376 MHz, CDCl;
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6.5.9 6-0O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-b-galactopyranosyl-1,2:3,4-di-O-

isopropyliden-a-D-galactopyranoside (24a)

6.5.9.1 HNMR, 400 MHz, CDCls
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6.5.9.2 BC{*H} NMR, 101 MHz, CDCl;
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6.5.9.3 19F NMR, 376 MHz, CDCls
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6.5.9.4 °F{'H} NMR, 376 MHz, CDCl;
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isopropyliden-a-D-galactopyranoside (24pB)
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6.5.10.1 'H NMR, 400 MHz, CDCls
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6.5.10.2 3C{*H} NMR, 101 MHz, CDCl;
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6.5.10.3 °F NMR, 376 MHz, CDCls
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6.5.10.4 °F{'H} NMR, 376 MHz, CDCl;
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6.6 Copies of the spectra of the glycosylation products with methyl 2,3-O-

isopropylidene-a-L-rhamnopyranoside

6.6.1 6-O-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-(1,4)-methyl

2,3-0O-isopropylidene-a-L-rhamnopyranoside (25)
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6.6.2.3 1°F NMR, 376 MHz, CDCls
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6.6.3.3 19F NMR, 376 MHz, CDCls
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6.6.3.4 °F{'H} NMR, 376 MHz, CDCl;
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6.7 Copies of the spectra of the glycosylation products with 3-chloropropyl 2-deoxy-
2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside

6.7.1 6-0O-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-(1,6)-3-
chloropropyl 2-deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-b-

glucopyranoside (27a)
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6.7.1.2 °F NMR, 376 MHz, CDCls
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6.7.1.3 °F{'H} NMR, 376 MHz, CDCl;
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6.7.2 6-0O-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-B-b-galactopyranosyl-(1,6)-3-

chloropropyl
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6.7.2.3 1°F NMR, 376 MHz, CDCls
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6.7.3 6-0O-Acetyl-4-O-benzoyl-2,3-dideoxy-2,3-difluoro-a-p-galactopyranosyl-(1,6)-3-
chloropropyl 2-deoxy-2-azido-D-glucopyranoside (SI-9)
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6.7.3.2 3C{*H} NMR, 101 MHz, CDCl;
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6.7.3.3 1°F NMR, 376 MHz, CDCls
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6.7.3.4 F{'H} NMR, 376 MHz, CDCl;

ap2723kh4.012.001.1r
CHLOROFORM-d
2F's

-205.32
-208.65

-208.68

—0.89
—0.92

-10 -20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 Chemical Shift (oppm

ap2723kh4.012.001.1r
CHLOROFORM-d
2F's

Q =3
8@ @
o & 0
©Q rel
I red
NI ©
NN N~

©
At
o
©
0
©
~

T T T T T ’
-205.5 -206.0 -206.5 -207.0 -207.5 -208.0 Chemical Shift (ppm



CHLOROFORM-d
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6.7.4.2 BC{*H} NMR, 126 MHz, CDCl;
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6.7.43 °F NMR, 471 MHz, CDCls
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6.7.4.4 F{'H} NMR, 471 MHz, CDCl;
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6.7.5 6-0O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-a-bp-galactopyranosyl-(1,6)-3-chloropropyl

2-deoxy-2-azido-3,4-0-[(2’S,3’S)-2',3'-dimethoxybutane-2',3'-diyl]-D-glucopyranoside
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6.7.6 6-O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-b-galactopyranosyl-(1,6)-3-chloropropyl 2-
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6.7.6.1 °F NMR, 376 MHz, CDCls
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6.7.6.2 °F{'H} NMR, 376 MHz, CDCl;
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6.7.7.2 BC{*H} NMR, 126 MHz, CDCl;
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6.7.7.3 °F NMR, 376 MHz, CDCls
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6.7.7.4 °F{*H} NMR, 376 MHz, CDCl;
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6.7.8 6-0O-Acetyl-2,3,4-trideoxy-2,3,4-trifluoro-B-nb-galactopyranosyl-(1,6)-3-chloropropyl 2-
deoxy-2-azido-D-glucopyranoside (SI-12)
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6.7.8.2
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6.7.8.3 1°F NMR, 471 MHz, CDCls
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6.7.8.4 °F{'H} NMR, 471 MHz, CDCl;
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6.8 Copies of the spectra of the glycosylation products with phenyl 4-O-benzyl-2,3-

dideoxy-2,3-difluoro-1-thio-a-D-glucopyranose

6.8.1 Phenyl 4-O-benzyl-2,3-dideoxy-2,3-difluoro-1-thio-B-p-glucopyranose (SI-14)
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13C{'H} NMR, 101 MHz, CDCl;
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6.8.1.3 1°F NMR, 376 MHz, CDCls
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6.8.1.4 °F{'H} NMR, 376 MHz, CDCl;
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6.8.2.1 HNMR, 400 MHz, CDCls
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13C{'H} NMR, 101 MHz, CDCl;
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6.8.2.3 19F NMR, 376 MHz, CDCls
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6.8.2.4 F{'H} NMR, 376 MHz, CDCl;
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6.8.3.1 HNMR, 400 MHz, CDCls
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13C{'H} NMR, 101 MHz, CDCl;
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6.8.3.3 19F NMR, 376 MHz, CDCls
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6.8.3.4 F{'H} NMR, 376 MHz, CDCl;
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6.8.4.1 HNMR, 400 MHz, CDCls
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6.8.4.2 BC{*H} NMR, 101 MHz, CDCl;
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6.8.4.3 19F NMR, 376 MHz, CDCls
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6.8.4.4 °F{'H} NMR, 376 MHz, CDCl;
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6.8.5.1 HNMR, 500 MHz, CDCls
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13C{'H} NMR, 126 MHz, CDCl;
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19F NMR, 471 MHz, CDCls
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6.8.5.4 °F{'H} NMR, 471 MHz, CDCl;
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6.8.6.1 HNMR, 500 MHz, CDCls
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13C{'H} NMR, 126 MHz, CDCl;
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19F NMR, 471 MHz, CDCls

261

6.8.6.3
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6.8.6.4 °F{'H} NMR, 471 MHz, CDCl;
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7.1 Propyl 4,6-di-O-acetyl-2,3-dideoxy-2,3-difluoro-a-b-glucopyranoside (31a)
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7.1.1 HNMR, 400 MHz, CDCl3
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7.1.2 13C{*H} NMR, 101 MHz, CDCl;
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7.1.3 FNMR, 376 MHz, CDCl3
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7.1.4 F{*H} NMR, 376 MHz, CDCl3
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7.2.1 HNMR, 400 MHz, CDCl3
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7.2.2 1B3C{*H} NMR, 101 MHz, CDCl;
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7.2.3 FNMR, 376 MHz, CDCl3
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7.2.4 F{*H} NMR, 376 MHz, CDCl3
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