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General Remarks:

Solvents for moisture-sensitive reactions (toluene, MeCN, CH,Cl,, MeNO,) were distilled
and dried according to standard procedures. Glycosylations were performed in flame-dried
glassware under inert argon atmosphere. DMF (amine-free, for peptide synthesis) and NMP
were purchased from Roth, and Ac,0 in p.a. quality from Acros. Reagents were purchased in
the highest available commercial quality and used as supplied except where noted. Fmoc-
protected amino acids were purchased from Orpegen Pharma. For solid-phase synthesis, pre-
loaded TentaGel S resin (Rapp Polymere) was employed. Reactions were monitored by TLC
with pre-coated silica gel 60 F,s4 aluminium plates (Merck KGaA, Darmstadt) using UV light
as the visualizing agent and by dipping the plate into a 1:1 mixture of 1 M H,SO4 in EtOH
and 3% 3-methoxyphenol solution in EtOH followed by heating. Flash column
chromatography was performed with silica gel (230-400 mesh) from Merck.

'H, C, "F and 2D NMR spectra were recorded on a Bruker AC-300 or a Bruker AM-400
spectrometer. The chemical shifts are reported in ppm relative to the signal of the deuterated
solvent. Multiplicities are given as: s (singlet), bs (broad singlet), d (doublet), t (triplet), and m
(multiplet). Assignment of proton and carbon signals was achieved by additional COSY,
HMQC, and HMBC experiments when noted. The signals of molecule-fragments were
denoted as follows: amino acids (greek indices), N-acetyl-D-galactosamine (no prime), D-
galactose () and glycosylated Thr (*). ESI- and HR-ESI-mass spectra were recorded on a
Micromass Q TOF Ultima 3 spectrometer, while MALDI-TOF mass spectra were acquired on
a Micromass Tofspec E spectrometer. Optical rotations were measured at 546 nm and 578 nm
with a Perkin-Elmer polarimeter 241.

RP-HPLC analyses were performed on a JASCO-HPLC system with PerfectSil C18(2)
(250x4.6 mm, 5 um), Phenomenex Luna C18(2) (250x4.6 mm, 5 wm) and Phenomenex
Jupiter C18(2) (250x4.6 mm, 5 um) columns at a flow rate of 1 mLmin™. Preparative HPLC
separations were carried out on a JASCO-HPLC System with PerfectSil C18(2) (25020 mm,
5 wm), Phenomenex Luna C18(2) (25030 mm, 10 um) and Phenomenex Jupiter C18(2)
(250x30 mm, 10pm) columns at a flow rate of 20 mLmin™ or 10 mLmin'. Mixtures of H,O—

MeCN were used as solvents; if required 0.1% TFA were added.
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N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-2,6-dideoxy-6-fluoro-3-0-[2,3,4-
tri-O-benzyl-2-deoxy-2-fluoro-p-p-galactopyranosyl]-a-D-galactopyranosyl)-L-threonine
(2)

To Fmoc-Thr-(B-2F-Bns;Gal-(1-3)-0-6F-GalNAc)-OBul®'1, 220 mg, 0.21 mmol), dissolved
in water (0.7 mL) was added TFA (7.0 mL) and the solution was stirred for 2.5 h at ambient
temperature. The mixture was co-evaporated with toluene (4x25 mL) and CH,Cl, (25 mL)
and the residue was purified by flash chromatography (SiO,, EtOAc — EtOAc/MeOH/AcOH,
10:1:0.1) to afford 2 (183 mg, 0.19 mmol, 90%) as a colorless amorphous solid. Ry= 0.63
(EtOAc/MeOH/AcOH, 4:1:0.05). Analytical RP-HPLC (Luna C18(2), A =214 nm, H,0O-
MeCN, 70:30, 5 min — 10:90, 25 min — 0:100, 30 min, g = 36.3 min). ESI-MS (positive),
(m/z): 1003.41 ([M+Na]", calc.: 1003.38), 1019.45 ([M+K]", calc.: 1019.35). HR-ESI-MS
(positive, m/z) calc. for Cs4HsgsF2N>NaOg3: 1003.3805 ([M+Na]+), found : 1003.3808.

N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-2,6-dideoxy-6-fluoro-3-0-
[2,3,4,6-tetra-O-acetyl-p-D-galactopyranosyl]-a-D-galactopyranosyl)-L-threonine (4)

To Fmoc-Thr-(B-AcsGal-(1-3)-0-6F-GalNAc)-OfBu (3)"**! (306 mg, 0.33 mmol), dissolved in
water (0.5 mL) was added TFA (5.0 mL) and the solution was stirred for 6 h at ambient
temperature. The mixture was co-evaporated with toluene (420 mL) and CH,Cl, (20 mL)
and the residue was purified by flash chromatography (SiO,, EtOAc/MeOH/AcOH, 4:1:0.05)
to afford 4 (219 mg, 0.25 mmol, 76%) as a colorless amorphous solid. R, = 0.29
(EtOAc/MeOH/AcOH, 4:1:0.05). Analytical RP-HPLC (Luna C18(2), A =214 nm, H,O-
MeCN (+0.1% TFA), 70:30, 5 min — 10:90, 25 min — 0:100, 30 min, fzr = 20.2 min). ESI-
MS (positive), (m/z): 899.37 ([M+Na]", calc.: 899.28), 915.34 ([M+K]", calc.: 915.39). HR-
ESI-MS (positive, m/z) calc. for C4;H49FN,;NaOg: 899.2861 ([M+Na]+), found: 899.2864.

3,4-Di-O-benzyl-2,6-dideoxy-2,6-fluoro-a-D-galactopyranosyl trichloroacetimidate (8)

To a stirred solution of 3,4-Di-O-acetyl-6-deoxy-6-fluoro-D-galactal (7)1 (2.54 g,
10.94 mmol) in MeOH (50 mL) was added a methanolic solution of NaOMe (54 mg Na in
75 mL MeOH) until a pH value of 10.5 was reached. The solution was stirred for 3 h at
ambient temperature. The solvent was removed in vacuo and the residue was co-evaporated

with toluene (30 mL), before it was dissolved in anhyd. DMF (40 mL). The solution was
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cooled to 0 °C and sodium hydride dispersion in mineral oil (60%, 1.31 g, 32.82 mmol) was
carefully added. The mixture was stirred for further 20 min at 0 °C and benzyl bromide
(2.86 mL, 24.07 mmol) was slowly added. After stirring for 18 h at ambient temperature, the
solution was diluted with toluene (200 mL) and water (100 mL). The organic phase was
separated and the aqueous phase was washed with toluene (2x50 mL). The combined organic
phases were dried (MgSQ,), filtered and the solvent was removed in vacuo. Purification by
flash chromatography (SiO,, toluene) provided 3,4-Di-O-benzyl-6-deoxy-6-fluoro-D-galactal
(3.26 g, 9.74 mmol, 89%) as a pale yellow oil. R,= 0.25 (toluene). [a]p® = -76.8 (¢ = 1,
CHCl3). ESI-MS (positive), (m/z): 351.17 ([M+Na]", calc.: 351.14). HR-ESI-MS (positive,
m/z) calc. for CyHy FNaOs: 351.1373 ([M+Na]"), found: 351.1367. "H-NMR (400 MHz,
CDCl3), 6 (ppm): 7.42-7.29 (m, 10H, Hy), 6.38 (dd, 1H, Jui m2 = 6.2 Hz, Ju1 u3= 0.9 Hz, 1-H),
4.96-4.90 (m, 2H, 2-H {4.95}, 6a-H {4.84 (ddd, 1H, Juear = 89.1 Hz, Jusaner = 10.5 Hz,
Jueans = 8.1 Hz}), 4.83 (d, 1H, Jemo.cmz = 11.8 Hz, CH,-Bn), 4.73 (ddd, 1H, Juepr = 89.1 Hz,
Juebrea = 10.4 Hz, Juepus = 3.0 Hz, 6b-H), 4.71 (d, 1H, Jena.cme = 12.1 Hz, CH»-Bn), 4.68 (d,
1H, Jena,cmz = 11.7 Hz, CH»-Bn), 4.65 (d, 1H, Jepo.cnz = 11.9 Hz, CH,-Bn), 4.47-4.38 (m, 1H,
5-H), 4.13-4.09 (m, 1H, 3-H), 3.97 (dt, 1H, Jusns = 3.9 Hz, Juans = 2.0 Hz, 4-H). *C-NMR
(100.6 MHz, CDCl3, HMQC), J (ppm): 143.9 (C1), 138.3, 137.8 (C4-Bn), 128.4, 128.4, 127.9,
127.9, 127.7, 127.6, 127.5 (Cy), 99.5 (C2), 82.3 (CH2-Bn), 81.5 (d, Jesr = 165.5 Hz, C6),
80.7 (CH,-Bn), 74.9 (d, Jesr = 20.8 Hz, C5), 74.4 (d, Jear = 7.6 Hz, C4), 68.1 (C3). "’F NMR
(376.5 MHz, CDCl3), 6 (ppm): -224.8 - -225.8 (m).

To a solution of 3,4-Di-O-benzyl-6-deoxy-6-fluoro-D-galactal (1.04 g, 3.17 mmol) in
nitromethane and water (4:1, 75 mL) was added Selectfluor™ (1.85 g, 5.22 mmol) and the
mixture was stirred 18 h at ambient temperature before it was additionally refluxed for 3 h.
After cooling to room temperature, ice-water (75 mL) was added, and the mixture was
extracted with EtOAc (3x250 mL). The organic phase was washed with sat. aq. NaHCOs3
(100 mL), dried (MgSOs), and concentrated in vacuo. Purification by flash chromatography
(SiO,, ‘Hex/EtOAc, 3:1) provided 3,4-Di-O-benzyl-2,6-dideoxy-2,6-fluoro-a/p-D-galacto-
pyranose (1.08 g, 2.96 mmol, 97%) as a colorless oil. R;= 0.31 (‘Hex/EtOAc, 3:1). ESI-MS
(positive), (m/z): 387.16 ([M+Na]", calc.: 387.14). HR-ESI-MS (positive, m/z) calc. for
CooHF,NaOy: 387.1384 ([M+Na]"), found: 387.1395. “’F NMR (376.5 MHz, CDCl3),
(ppm). o-anomer: -204.7 (dd, Jrom2 = 53.7 Hz, Jpous = 12.1 Hz, 2-F), -229.2 - -229.7 (m, 6-
F); B-anomer: -206.8 (dd, Jr2n2 = 50.1 Hz, Jpou3 = 10.3 Hz, 2-F), -229.2 - -229.7 (m, 6-F).

To a solution of 3,4-Di-O-benzyl-2,6-dideoxy-2,6-fluoro-a/B-D-galactopyranose (340 mg,
0.93 mmol) in anhyd. CH,Cl, (20 mL) at 0 °C were added trichloroacetonitrile (0.4 mL,
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3.99 mmol) and 5 drops of DBU. The mixture was stirred for 16 h at ambient temperature and
the solvent was removed under reduced pressure. Purification of the residue by flash
chromatography (SiO,, ‘Hex/EtOAc, 3:1) afforded 8 (420 mg, 0.83 mmol, 89%) as a colorless
oil. R;= 0.72 (“Hex/EtOAc, 3:1). ESI-MS (positive), (m/z): 530.07 ((M+Na]", calc.: 530.05).
HR-ESI-MS (positive, m/z) calc. for CpHClsFaNNaOs: 530.0480 ([M+Na]+), found:
530.0488. 'H-NMR (400 MHz, CDCls), 6 (ppm): 8.68 (s, 1H, NH), 7.42-7.29 (m, 10H, H,),
6.59 (d, 1H, Ju1m2 = 3.7 Hz, 1-H), 5.18 (ddd, 1H, Jiuxr = 49.2 Hz, Jupz = 9.9 Hz, Jip 1 =
3.7 Hz, 2-H), 5.00 (d, 1H, Jcmz.cnz = 11.3 Hz, CH»-Bn), 4.87 (d, 1H, Jena.cnz = 11.9 Hz, CH,-
Bn), 4.75 (d, 1H, Jena,cn2 = 11.9 Hz, CH,-Bn), 4.64 (d, 1H, Jemo,cmz = 11.3 Hz, CH,-Bn), 4.49
(ddd, 1H, Juear = 45.4 Hz, Jueaneb = 10.3 Hz, Jueans = 6.4 Hz, 6a-H), 4.38 (ddd, 1H, Juerr =
46.0 Hz, Juebuea = 8.4 Hz, Juebus = 6.3 Hz, 6b-H), 4.24-4.17 (m, 1H, 3-H), 4.13 (dt, 1H,
Jussean = 9.9 Hz, Juspus = 2.9 Hz, 5-H), 4.03 (pt, 1H, Jusns = 3.5 Hz, 4-H). *C-NMR
(100.6 MHz, CDCl3, HMQC), 6 (ppm): 160.7 (C=NH(CCl3)), 137.7, 137.6 (C¢-Bn), 129.0
128.5, 128.4, 128.3, 128.2, 128.0, 127.9, 127.9 (Cqu), 93.8 (d, Jc1r2 = 23.4 Hz, Cl), 91.0
(CCls), 88.3 (d, Jear2 = 189.7 Hz, C2), 81.1 (d, Jesrs = 168.0 Hz, C6), 75.9 (d, Jesrs =
16.1 Hz, C5), 75.0 (CHz-Bn), 74.4 (dd, Jcar2 = 8.7 Hz, Jcars = 4.4 Hz, C4), 73.2 (CH,-Bn),
71.6 (d, Jespr = 24.8 Hz, C4) ’F NMR (376.5 MHz, CDCl3), J (ppm): -208.9 (ddd, Je 1 =
49.2 Hz, Jrays = 9.7 Hz, Jrom = 3.2 Hz, 2-F), -230.4 (dt, Jre nean = 46.5 Hz, Jrens = 10.8 Hz,
6-F).

N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-2,6-dideoxy-6-fluoro-3-0-|3,4-di-
0-benzyl-2,6-dideoxy-2,6-fluoro-p-np-galactopyranosyl]-a-D-galactopyranosyl)-L-
threonine fert-butyl ester (9)

Glycosyl acceptor 6" (390 mg, 0.65 mmol) and donor 8 (420 mg, 0.83 mmol) were
dissolved in anhyd. CH,Cl, (25 mL) and stirred with activated, powdered molecular sieves
(4 A, 150 mg) for 30 min at ambient temperature under an argon atmosphere. The suspension
was cooled to -10 °C, and TMSOTT (20 uL, 0.11 mmol) was added. The reaction mixture was
slowly warmed to room temperature over 20 h, before it was neutralized with solid NaHCO;
and filtered through Hyflo Super Cel®. The organic phase was concentrated in vacuo and
purified by flash chromatography on silica gel (‘Hex/EtOAc, 2:1) to afford 9 as a colorless
amorphous solid (354 mg, 0.37 mmol, 57%, o/ = 1:2).

B-9: Ry=0.39 (“Hex/EtOAc, 1:1); Analytical RP-HPLC (PerfectSil C18(2), A =214 nm, H,O-
MeCN, 50:50 — 25:75, 30 min — 0:100, 5 min, g = 26.1 min); [oc]D23 =+63.2 (c = 1,
CHCl3); ESI-MS (positive), (m/z): 971.42 ([M+Na]’, calc.: 971.39); 1919.79 ([2M+Na]’,
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calc.: 1919.79). HR-ESI-MS (positive, m/z) calc. for Cs;HsoF3N;NaOj,: 971.3918 ([M+Na]+),
found: 971.3959. 'H-NMR (400 MHz, CDCls), 6 (ppm): 7.78 (d, 2H, Juans = Jusue = 7.3 Hz,
4-H-, 5-H-Fmoc), 7.63 (m, 2H, 1-H-, 8-H-Fmoc), 7.44-7.39 (m, 2H, 3-H-, 6-H-Fmoc), 7.38-
7.24 (m, 12H, 2-H-, 7-H-Fmoc, H,-Bn), 5.81 (d, 1H, Jxume = 9.6 Hz, NHAc), 5.42 (d, 1H,
JInito = 9.4 Hz, NH-urethane), 4.93 (d, 2H, Jepa,ciz = 11.4 Hz, CH»-Bn), 4.86 (d, 1H, Ju1m =
3.3 Hz, 1-H), 4.84-4.63 (m, 5SH, CH»-Bn {4.82, d , Jem2.cn2 = 12.0 Hz}, 2°-H {4.76}, CH,-Bn
{4.68, d, Jema,cmz = 12.0 Hz}, 6a,b-H {4.64}, 2-H {4.63}), 4.63-4.37 (m, SH, CH,-Bn {4.59,
d, Jomz,cm2 = 11.4 Hz}, CHy-Fmoc {4.50, d, Jepa,cn = 6.6 Hz}, 1°-H {4.55}, 6a'-H {4.49, ddd,
Jiear s = 6.9 Hz, Juea nev: = 9.5 Hz, Juea v = 47.4 Hz}), 4.37-4.13 (m, 4H, 6b’-H {4.31, ddd,
Juov s = 5.1 Hz, Juev e = 9.5 Hz, Juev re = 47.4 Hz}, CH-Fmoc {4.29}, T* {4.22, d, J1o1p
= 9.4 Hz}, TP {4.18}), 4.14-4.00 (m, 2H, 4-H, 5-H), 3.85-3.79 (m, 1H, 4’-H), 3.72-3.62 (m,
2H, 3-H {3.71}, 5’-H {3.68}), 3.62-3.53 (m, 3’-H), 2.60 (bs, OH), 2.01 (s, 3H, CH3-NHACc),
1.47 (s, 9H, CH3-fBu), 1.30 (d, 3H, Jr,1p = 6.2 Hz, T"). *C-NMR (100.6 MHz, CDCL,
HMQC), 6 (ppm): 170.4 (C=0O-NHAc), 170.2 (C=0-ester), 156.4 (C=O-urethane), 143.8,
143.6 (Cla-, C8a-Fmoc), 141.3, 141.3 (C4a-, C5a-Fmoc), 137.6, 137.5 (C4-Bn), 128.5, 128.4,
128.4, 127.9, 127.8, 127.6, 127.1 (Cy-Bn, C2-, C3-, C6-, C7-Fmoc), 125.0, 125.0 (C1-, C8-
Fmoc), 120.0 (C4-, C5-Fmoc), 102.5 (d, Jci» 2 = 24.5 Hz, C1°), 100.4 (C1), 91.2 (d, Je2 2> =
183.5 Hz, C2’), 83.2 (d, Jeers = 167.8 Hz, C6), 83.1 (C4-1Bu), 81.8 (d, Jeo re = 169.3 Hz,
C6%), 79.9 (C3), 79.6 (d, Jes 2 = 16.2 Hz, C3°), 77.2 (T?), 74.7 (CH,-Bn), 73.6-73.2 (m, C4’,
C5), 73.0 (CH»-Bn), 69.2 (d, Jcspe = 20.7 Hz, C5), 68.2 (d, Jears = 6.5 Hz, C4), 67.0 (CHa-
Fmoc), 59.2 (T%), 47.4 (C2), 47.2 (CH-Fmoc), 28.1 (CH3-1Bu), 23.3 (CH;3-NHACc), 18.8 (TY).
"F NMR (376.5 MHz, CDCl3), & (ppm): -204.7 (dd, Jezu3 = 12.1 Hz, Jez 1o = 50.9 Hz, 2°-F),
-228.9 (td, Jre'ns = 15.1 Hz, Jre ns = 47.4 Hz, 6°-F), -228.9 (td, Jre us = 11.7 Hz, Jre' 6 =
46.6 Hz, 6-F).

N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-2,6-dideoxy-6-fluoro-3-0-[3,4-di-
O-benzyl-2,6-dideoxy-2,6-fluoro-f-p-galactopyranosyl]-a-D-galactopyranosyl)-L-
threonine (10)

To ester 9 (186 mg, 0.20 mmol), dissolved in water (0.7 mL), was added TFA (7.0 mL), and
the solution was stirred for 3 h at ambient temperature. The mixture was co-evaporated with
toluene (4x30mL) and CH,Cl, (30mL), and the residue was purified by flash
chromatography (SiO,, EtOAc — EtOAc/MeOH/AcOH 10:1:0.01) to afford 10 (144 mg,
0.16 mmol, 80%) as a colorless amorphous solid. R/= 0.28 (EtOAc/MeOH/AcOH, 10:1:0.01).
ESI-MS (positive), (m/z): 915.3 ((M+Na]", calc.: 915.3).
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N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-2-deoxy-4,6-O-benzyliden-3-0-
[3,4-tri-O-benzyl-2,6-dideoxy-2,6-difluoro-p-nD-galactopyranosyl]-a-D-galactopyranosyl)-
L-threonine zer-butyl ester (11)

Glycosyl acceptor 51°°! (378 mg, 0.55 mmol) and donor 8 (355 mg, 0.70 mmol) were
dissolved in anhyd. CH,Cl, (20 mL) and stirred with activated, powdered molecular sieves
(4 A, 200 mg) for 1 h at ambient temperature under an argon atmosphere. The suspension was
cooled to 0 °C, and TMSOTT (15 uL, 0.08 mmol) was added. The reaction mixture was
slowly warmed to room temperature over 20 h, before it was neutralized with solid NaHCO;
and filtered through Hyflo Super Cel®. The organic phase was concentrated in vacuo and
purified by flash chromatography on silica gel (‘Hex/EtOAc, 1:1) to afford 11 as a colorless
amorphous solid (412 mg, 0.40 mmol, 72%, o/ = 1:3).

B-11: Ry= 0.43 (“Hex/EtOAc, 1:1); Analytical RP-HPLC (Jupiter C18(2), A = 214 nm, H,0-
MeOH, 30:70 — 0:100, 30 min, fx = 17.9 min); [a]p> = 67.5 (¢ = 1, CHCL); ESI-MS
(positive), (m/z): 1057.41 ([M+Na]", calc.: 1057.43). HR-ESI-MS (positive, m/z) calc. for
CssHesFaNoNaOy3: 1057.4274 ([M+Na]"), found: 1057.4304. 'H-NMR (400 MHz, CDCl3), 0
(ppm): 1.78 (d, 2H, Juanz = Jusue = 6.9 Hz, 4-H-, 5-H-Fmoc), 7.64 (d, 2H, Jui 2 = Jusny =
7.5 Hz, 1-H-, 8-H-Fmoc), 7.54 (d, 2H, Ju3 s = Jusus = 6.6 Hz, 3-H-, 6-H-Fmoc), 7.44-7.22
(m, 17H, 2-H-, 7-H-Fmoc, Hy), 5.77 (d, 1H, Jxum2 = 9.3 Hz, NHACc), 5.60-5.51 (m, 2H, NH-
Fmoc, CH-Bzn), 5.02 (d, 1H, Juim = 3.3 Hz, 1-H), 4.96-4.56 (m, 6H, CH,-Bn {4.92, d,
Jema.cmz = 11.5 Hz}, CH2-Bn {4.82, d, Jeme.cnz = 12.2 Hz}, CHy-Bn {4.67, d, Jem.cnz =
12.3 Hz}, CH,-Bn {4.59, d, Jemo.cn2 = 11.5 Hz}, 2°-H {4.85, 4.73}, 1’-H {4.63}), 4.64-4.52
(m, 1H, 6’a-H), 4.52-4.25 (m, 1H, 6’b-H), 4.56-4.44 (m, 2H, CH,-Fmoc), 4.40-4.18 (m, 5H,
4-H {4.36}, CH-Fmoc {4.27}, T’ {4.24}, T* {4.22}, 6a-H {4.21}), 4.08-3.98 (m, 1H, 6b-H),
3.90 (dd, 1H, Jus 2 = 11.3 Hz, Jus na = 2.5 Hz, 3-H), 3.82 (s, 1H, 4°-H), 3.74-3.67 (m, 2H, 5-
H {3.70}, 5’-H {3.69}), 3.61 (t, 1H, Jus3 u» = 10.7 Hz, 3°’-H), 2.01 (s, 3H, CH3-NHACc), 1.46
(s, 9H, CH3-fBu), 1.28 (d, 3H, Jr,1p = 6.3 Hz, T"). C-NMR (100.6 MHz, CDCl;, HMQC), §
(ppm): 170.3, 170.1 (C=0-ester, -NHAc), 156.5 (C=O-urethane), 143.8, 143.7 (Cla-, C8a-
Fmoc), 141.3 (C4a-, C5a-Fmoc), 137.8, 137.6 (C4-Bn), 128.7, 128.5, 128.4, 128.3, 128.0,
127.9, 127.7, 127.6, 127.1, 126.4 (C,-Bn, C2-, C3-, C6-, C7-Fmoc), 125.2, 125.0 (C1-, C8-
Fmoc), 120.0 (C4-, C5-Fmoc), 102.3 (d, Jcr» 2 = 24.2 Hz, C17), 100.8 (CH-Bzn), 100.0 (C1),
90.9 (d, Jcr 2 = 183.7 Hz, C2’), 83.1 (Cq-tBu), 82.2 (d, Jeeys = 167.9 Hz, C6’), 79.5 (d,
Jey 2 = 16.0 Hz, C3°), 76.5 (C3, T?), 75.8 (C4), 74.4 (CH,-Bn), 73.4 (C4’), 73.3 (d, Jos ks =
22.1 Hz, C5%), 72.9 (CH,-Bn), 69.1 (C6), 67.0 (CH,-Fmoc), 63.8 (C5), 59.2 (T%), 48.0 (C2),
472 (CH-Fmoc), 28.1 (CHs-fBu), 23.4 (CHs-NHAc), 19.1 (T"). “FNMR (376.5 MHz,
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CDCZg), 0 (ppm) -203.6 (d, JF2,H2 =494 HZ, 2-F), -228.7 (dt, JF6,H6a/b =464 HZ, JF6,H5 =
10.8 Hz, 6-F).

N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-4,6-di-O-acetyl-2-deoxy-3-O-
[3,4-tri-O-benzyl-2,6-dideoxy-2,6-difluoro-p-p-galactopyranosyl]-a-D-galactopyranosyl)-
L-threonine zert-butyl ester (12)

To a solution of disaccharide 11 (414 mg, 0.40 mmol) in a mixture of CH,Cl, and MeOH
(4:1, 50 mL) were added NaHSO4—Si0,%% (450 mg), and the suspension was stirred for 18 h
at ambient temperature. The suspension was diluted with CH,Cl, (150 mL) and the catalyst
was filtered off. The filtrate was washed with sat. ag. NaHCO; (2x50 mL), and brine
(2x50 mL), dried (MgSQ,), filtered and concentrated in vacuo. Flash chromatography (SiO,,
‘Hex/EtOAc, 1:10) afforded Fmoc-Thr-(B-2,6F-Bn,Gal-(1-3)-a-GalNAc)-OBu (288 mg,
0.30 mmol, 76%) as a colorless amorphous solid. Ry= 0.24 (‘Hex/EtOAc, 1:10). Analytical
RP-HPLC (Jupiter C18(2), A =214 nm, H,0-MeOH, 30:70 — 0:100, 30 min, tg = 14.3 min).
[a]p” = +42.8 (c = 1, CHCLy). ESI-MS (positive), (m/z): 947.45 (IM+H]", calc.: 947.41);
969.44 ([M+Na]+, calc.: 969.40). HR-ESI-MS (positive, m/z) calc. for Cs;HgFaN,Oqs:
947.4142 ([M+H]"), found: 947.4120; calc. for Cs;HgF2NaNaOi3: 969.3961 ([M+Na]"),
found: 969.3967. "H-NMR (400 MHz, CDCl;, COSY, HSQC), 6 (ppm): 7.78 (d, 2H, Juaus =
Jusne = 7.4 Hz, 4-H-, 5-H-Fmoc), 7.63 (d, 2H, Jyi1m2 = Jusn7 = 7.0 Hz, 1-H-, 8-H-Fmoc),
7.41 (t, 2H, Juom = Juz.ns = 6.0 Hz, 2-H-, 7-H-Fmoc), 7.38-7.24 (m, 12H, Hy), 5.80 (d, 1H,
Inam = 9.7 Hz, NHAc), 5.45 (d, 1H, Jxote = 9.6 Hz, NH-Fmoc), 4.93 (d, 1H, Jem.cme =
11.6 Hz, CH,-Bn), 4.90 (d, 1H, Ju1m2 = 3.4 Hz, 1-H), 4.83-4.70 (m, 1H, 2’-H), 4.81 (d, 1H,
Jem.cme = 12.1 Hz, CHz-Bn), 4.68 (d, 1H, Jepo.cnz = 12.0 Hz, CH,-Bn), 4.64 (dd, 1 H, Jua s =
10.6 Hz, Juxm1 = 3.5 Hz, 2-H), 4.58 (d, 1H, Jcuo.cn2 = 11.4 Hz, CH,-Bn), 4.56-4.52 (m, 1H,
1’-H), 4.49 (d, 2H, Jcuz,cu = 6.6 Hz, CH,-Fmoc), 4.44 (ddd, 1H, Juears = 74.4 Hz, Jucanes =
9.5 Hz, Jugans = 5.1 Hz, 6’a-H), 4.32 (ddd, 1H, Juevr6 = 69.8 Hz, Juebnea = 9.6 Hz, Juebns
= 6.9 Hz, 6’b-H), 4.31-4.08 (m, 3H, CH-Fmoc {4.27}, T* {4.23}, T" {4.19}), 3.97-3.90 (m,
1H, 6a-H), 3.88-3.75 (m, 2H, 4’-H {3.85}, 5°-H {3.82}), 3.73-3.62 (m, 2H, 3-H {3.71}, 5-H
{3.66}), 3.58 (pt, 1H, 3°-H ), 2.81 (bs, 1H, OH), 2.50 (bs, 1H, OH), 2.01 (s, 3H, CH3-NHACc),
1.46 (s, 9H, CHs-Bu), 1.29 (d, 3H, Jr,1p = 6.3 Hz, T). BC-NMR (100.6 MHz, CDCI;,
HMQC), 6 (ppm): 170.4, 170.1 (C=O-NHAc, -ester), 156.4 (C=O-urethane), 143.8, 143.6
(Cla-, C8a-Fmoc), 141.3 (C4a-, C5a-Fmoc), 137.6, 137.5 (C¢-Bn), 128.5, 128.4, 128.0,
127.9, 127.9, 127.6, 127.1 (C4-Bn, C2-, C3-, C6-, C7-Fmoc), 125.0, 125.0 (C1-, C8-Fmoc),
120.0 (C4-, C5-Fmoc), 102.5 (d, Jerry2 = 24.3 Hz, C1°), 100.3 (C1), 91.2 (d, Jco r2 = 184.1
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Hz, C2°), 83.1 (Cq-Bu), 81.7 (d, Jeg s = 168.9 Hz, C6°), 80.0 (C3), 79.6 (d, Je3- 2 = 15.5 Hz,
C3%), 76.6 (T%), 74.7 (CH-Bn), 73.4 (C5), 73.3 (d, Jesre = 22.0 Hz, C5°), 73.0 (CH»-Bn),
69.8 (C4, C4%), 67.0 (CH,-Fmoc), 63.0 (C6), 59.1 (T, 47.4 (C2), 47.2 (CH-Fmoc), 28.1
(CH;-1Bu), 23.3 (CH;-NHAC), 18.9 (T"). '’F NMR (376.5 MHz, CDCl;), & (ppm): -204.7 (dd,
Jrain=51.2 Hz, Jpaps = 10.6 Hz, 2-F), -229.4 (dt, Jre 16a = 46.8 Hz, Jre 160 = 46.5 Hz, Jre s =
11.0 Hz, 6-F).

To a solution of Fmoc-Thr-(B-2,6F-Bn,Gal-(1-3)-a-GalNAc)-OrBu (234 mg, 0.25 mmol) in
pyridine (8 mL) was added Ac,0O (4 mL), and the solution was stirred at ambient temperature
for 20 h. The reaction mixture was poured onto ice-water, and the solution was extracted with
CH,Cl, (5%60 mL). The combined organic phases were washed with sat. aqg. NaHCO;
(75 mL) and brine (75 mL), dried (MgSQ,), filtered and concentrated in vacuo. Purification
by flash chromatography (SiO,, ‘Hex/EtOAc, 1:2) afforded 12 (165 mg, 0.16 mmol, 65%) as
a colorless amorphous solid. Ry = 0.61 (“Hex/EtOAc, 1:2). Analytical RP-HPLC (Jupiter
C18(2), A =214 nm, H,0-MeOH, 30:70 — 0:100, 40 min, fg = 16.6 min). [o]p>> = +67.1 (c =
1, CHCLy). ESI-MS (positive), (m/z): calc. for CssHgF2N,NaOys: 1053.4173 ([M+Na]"),
found: 1053.4207. 'H-NMR (400 MHz, CDCls;, COSY, HSQC), & (ppm): 7.78 (d, 2H, Juans =
Jusue = 7.4 Hz, 4-H-, 5-H-Fmoc), 7.64 (d, 2H, Jyim2 = Jusn7 = 7.5 Hz, 1-H-, 8-H-Fmoc),
7.41 (t, 2H, Jus a4 = Juens = 7.3 Hz, 3-H-, 6-H-Fmoc), 7.37-7.24 (m, 12H, 2-H-, 7-H-Fmoc,
Har), 5.80 (d, 1H, Jxum = 9.6 Hz, NHAc), 5.46 (d, 1H, Jxa1e = 9.5 Hz, NH-Fmoc), 5.43 (s,
1H, 4-H), 4.93-4.88 (m, 2H, CH,-Bn {4.91, d, Jemo,cn2 = 11.4 Hz}, 1-H {4.90}), 4.77 (d, 2H,
Jema.cmz = 11.8 Hz, CH»-Bn), 4.78-4.61 (m, 1H, 2°’-H), 4.69-4.36 (m, 6H, CH,-Bn {4.67, d,
Joema.cmz = 12.2 Hz}, CH,-Bn {4.58, d, Jemo.cnz = 11.5 Hz}, 6’a-H {4.56, 4.40}, 1’-H {4.51},
CH,-Fmoc {4.49}), 4.47-4.25 (m, 1H, 6’b-H), 4.30-4.09 (m, 5H, CH-Fmoc {4.27}, T"
{4.23}, 6a-H {4.21}, TP {4.20}, 5-H {4.13}), 3.95 (dd, 1H, Juspsea = 11.5 Hz, Jugpus = 7.8
Hz, 6b-H), 3.84 (d, 1H, Jus u3» = 2.9 Hz, 4’-H), 3.81 (d, 1H, Ju3ns = 2.9 Hz, 3-H), 2.08, 2.04
(2s, 6H, CH3-Ac), 2.01 (s, 3H, CH3-NHACc), 1.46 (s, 9H, CH;-Bu), 1.30 (d, 3H, Jp, 13 = 6.3
Hz, T"). *C-NMR (100.6 MHz, CDCl5, HMQC), 6 (ppm): 170.4, 170.1 (C=0-Ac, -ester, -
NHACc), 156.4 (C=O-urethane), 143.7, 143.6 (Cla-, C8a-Fmoc), 141.3 (C4a-, C5a-Fmoc),
137.9, 137.7 (C¢-Bn), 128.5, 128.3, 128.0, 127.8, 127.8, 127.7, 127.6, 127.1 (C4-Bn, C3-, C6-
Fmoc, C2-, C7-Fmoc), 125.0 (C1-, C8-Fmoc), 120.0 (C4-, C5-Fmoc), 101.8 (d, Jci»p2 = 24.0
Hz, C1”), 100.2 (C1), 91.3 (d, Jc2>r2 = 183.0 Hz, C2’), 83.1 (C¢-Bu), 81.1 (d, Jee re = 167.5
Hz, C6°), 79.5 (d, Jez k2 = 15.9 Hz, C3°), 77.0 (TP), 76.1 (C3), 74.5 (CH,-Bn), 73.3 (dd, Jes r2
= 9.1 Hz, Jeays = 3.5 Hz, C4’), 72.9 (d, Jcs rs = 25.0 Hz, C5’), 72.7 (CHz-Bn), 69.2 (C4),
68.1 (C5), 67.1 (CH,-Fmoc), 63.2 (C6), 59.1 (T%), 48.3 (C2), 47.2 (CH-Fmoc), 28.1 (CH;-
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fBu), 23.3 (CH3-NHAc), 20.8, 20.7 (CHs-Ac), 18.6 (T"). "’F NMR (376.5 MHz, CDCls), §
(ppm): -204.7 (d, Jeaupr = 51.5 Hz, Jpagps = 10.8 Hz, 2-F), -229.9 (dt, Jre16an = 46.6 Hz, Jre s
= 9.9 Hz, 6-F).

N-(9H-Fluoren-9-yl)-methoxycarbonyl-O-(2-acetamido-4,6-di-O-acetyl-2-deoxy-3-0-
[3,4-tri-O-benzyl-2,6-dideoxy-2,6-difluoro-p-D-galactopyranosyl]-a-p-galactopyranosyl)-
L-threonine (13)

To ester 12 (184 mg, 0.18 mmol), dissolved in anisole (0.7 mL), was added TFA (7.0 mL),
and the solution was stirred for 3 h at ambient temperature. The mixture was co-evaporated
with toluene (4x30mL) and CH,Cl, (30 mL), and the residue was purified by flash
chromatography (Si0,, CH,Cl,/MeOH 5:0.3) to afford 13 (154 mg, 0.16 mmol, 88%) as a
colorless amorphous solid. Ry = 0.63 (CH,Cl,/MeOH 5:0.3). Analytical RP-HPLC (Luna
C18(2), A =214 nm, H,0-MeCN (+0.1% TFA), 50:50 — 10:90, 30 min — 0:100, 10 min, #g
= 18.5 min). ESI-MS (positive), (m/z): 975.39 ([M+H]", calc.: 975.37), 997.37 ([M+Na]",
calc.: 997.35). HR-ESI-MS (positive, m/z) calc. for Cs;HssF,N,NaO,s: 997.3547 ([M+Na]"),
found : 997.3524.

General protocol for automated solid-phase glycopeptide synthesis

All syntheses were carried out in an Applied Biosystems ABI 433A peptide synthesizer
(standard program Fastmoc 0.1 mmol) using pre-loaded Fmoc-Pro-Trt-Tentagel S resins
(455 mg, 0.10 mmol; loading: 0.22 mmol/g). For the coupling reactions, the amino acids
Fmoc-Ala-OH, Fmoc-Arg(Pmc)-OH, Fmoc-Asp-OH, Fmoc-Gly-OH, Fmoc-His(Trt)-OH,
Fmoc-Pro-OH, Fmoc-Ser(1Bu)-OH, Fmoc-Thr(zBu)-OH, and Fmoc-Val-OH were employed.
In every coupling cycle, the N-terminal Fmoc group was removed by treatment of the resin
with a solution of piperidine (20%) in NMP for at least 3x2.5 min. The couplings of the
amino acids (1 mmol or 10 equiv. based on the loaded resin) were carried out with HBTU
(1 mmol), HOBt (I mmol) and DIPEA (2 mmol) in DMF (20-30 min vortex). After every
coupling step, unreacted amino groups were capped by treatment with a mixture of Ac,O
(0.5 M), DIPEA (0.125 M), and HOBt (0.015 M) in NMP (10 min vortex). Couplings of the
fluorinated building blocks were performed using HATU, HOAt (both in 1.2 equiv. with
respect to the glycosyl amino acid) and NMM (2.4 equiv.) for activation (8 h vortex).
Subsequent couplings of the remaining amino acids were again conducted according to the
standard procedure. At the end of each synthesis, a triethylene glycol spacer (1 mmol,

10 equiv. based on the loaded resin) was coupled using HBTU (1 mmol), HOBt (1 mmol) and
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DIPEA (2 mmol) in DMF (20-30 min vortex). The N-terminal Fmoc groups were then
removed by piperidine (20 %) in NMP and the glycopeptides were detached from the resins
with simultaneous removal of all side chain protecting groups by shaking with TFA (15 mL),
TIS (0.8 mL) and H,O (0.8 mL) in a Merrifield glass reactor for 2 h. The resulting solutions
were filtered, the resins were washed with 5 mL of TFA and the combined solutions were
concentrated in vacuo to a volume of 1 mL. After co-evaporation with toluene (3%x10 mL), the

crude products were dissolved in H,O and subjected to lyophilization.

Amino-4,7,10-trioxadodecanylamido-/N-L-prolyl-L-alanyl-L-histidyl-L-glycyl-L-valyl-O-
(2-acetamido-2,6-dideoxy-6-fluoro-3-0-[2-deoxy-2-fluoro-f3-D-galactopyranosyl]-ci-D-
galactopyranosyl)-L-threonyl-L-seryl-L-alanyl-L-prolyl-L-aspartyl-L-threonyl-L-arginyl-
L-prolyl-L-alanyl-L-prolyl-L-glycyl-L-seryl-L-threonyl-L-alanyl-L-proline (14)
The synthesis was performed according to the general protocol with Fmoc-Thr-(3-2F-Bn;Gal-
(1-3)-a-6F-GalNAc)-OH (2) (173 mg, 0.18 mmol) to provide the crude partially protected
glycopeptide (252 mg, 0.09 mmol, 90%) as a slightly yellow amorphous solid. ESI-MS
(positive), (m/z): 910.83 (IM+3H]*", calc.: 910.44), 918.15 ([M+Na+2H]*", calc.: 917.77),
925.16 ([M+2Na+H]", calc.: 925.10), 932.48 ([M+3Nal]’’, calc.: 932.43), 1365.73
([M+2H]*, calc.: 1365.16), 1376.71 ([M+Na+H]*, calc.: 1376.15), 1387.72 ([M+2Na]*,
calc.: 1387.14).
For complete deprotection, the crude peptide (252 mg, 0.09 mmol) was dissolved in MeOH
(50 mL, HPLC-grade) and subjected to 6 cycles of vacuum/Ar flush. After addition of
Pd(OAc); (15 mg, 0.07 mmol), the argon atmosphere was replaced by hydrogen and the
reaction mixture was stirred for 2 d at ambient temperature. The catalyst was removed by
filtration through Hyflo Super Cel® and the filtrate was concentrated in vacuo. Purification by
semi-preparative RP-HPLC provided glycopeptide 14 (46 mg, 0.02 mmol, 22%) as a colorless
amorphous solid after lyophilization. Analytical RP-HPLC (Luna C18(2), A =214 nm, H,O-
MeCN (+0.1% TFA) 95:5 — 90:10, 10 min — 89:11, 10 min — 87.5:12.5, 10 min, tr = 24.7
min). [o]p> = -88.5 (¢ = 1, H,0). ESI-MS (positive), (m/z): 820.75 (IM+3H]*", calc.: 820.40),
1230.11 ([M+2H]*, calc.: 1230.09). HR-ESI-MS (positive, m/z) calc. for Cjo3H;67F2N2704:
1230.0916 ([M+2H]"), found: 1230.0884. MALDI-TOF-MS (DHB, positive), m/z: 2460.03
(IM+H))", calc.: 2459.18). "H-NMR (400 MHz, D,O, COSY, TOCSY, NOESY), § (ppm): 8.62
(d, 1H, Juens = 1.3 Hz, H®), 7.32 (s, 1H, HP), 5.04 (d, 1H, Juime = 3.7 Hz, 1-H), 4.75-4.50 (m,
11H, D* {4.74}, 1’-H {4.72}, H* {4.70}, 6a,b-H {4.70, 4.58}, T {4.68},R* {4.65},
Aia” {4.61, q, Jasaanasap = 7.1 Hz}, Si% {4.53, t, Jsias1p = 5.4 Hz}, As™ {4.56}), 4.49-4.18
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(m, 15H, S,* {4.47}, P15 {4.44, 4.40, 438, 436}, T\“ {4.36}, T {4.36}, V* {4.32}, T,
(431}, A® {426}, 2-H {4.24}, T2 {4.22, 420}, 4°-H {4.21}), 4.38-4.22 (m, 1H, 2’-H),
4.08-3.55 (m, 37H, 3-H {4.06}, G;* {3.99}, 4-H {3.97}, G,* {3.96}, 3°-H {3.90}, S;? {3.88},
5-H {3.87}, P15 {3.84, 3.81, 3.68, 3.63, 3.59}, S,* {3.78}, 3a,b-H-, 5a,b-H-, 6a,b-H-, 8a,b-
H-, 9a,b-H-, 11a,b-H-spacer {3.78, 3.75, 3.72, 3.70, 3.67}, 6’a,b-H {3.75}, 5’-H {3.69}),
3.38-3.31 (m, 1H, H"), 3.31-3.14 (m, 5H, R® {3.21}, 12a,b-H-spacer {3.20}, H® {3.19}),
3.02-2.85 (m, 2H, D™ {2.97}, D? {2.91}), 2.81-2.61 (m, 2H, 2a,b-H-spacer), 2.39-2.20 (m,
4H, Pao® {2.32, 2.28}), 2.12-1.80 (m, 21H, VP {2.09}, P57 {2.08, 2.05, 2.02, 1.98}, P(s.5)°
{2.04, 1.94, 1.88}, CH3-NHAc {1.99}, R {1.83}), 1.77-1.69 (m, 3H, R® {1.72}, RY {1.67}),
1.37 (d, 3H, Jaspasa = 6.9 Hz, AP), 1.37 (d, 6H, Juzspazza = 7.1 Hz, Az3P), 1.33 (d, 3H,
Jaipate = 7.2 Hz, AP), 1.26 (d, 3H, Jrpetpe = 6.2 Hz, T, 1.20 (d, 3H, Jriymip = 6.5 Hz, T/"),
1.18 (d, 3H, Jroym2p = 6.5 Hz, T,"), 0.98 (d, 3H, Jypvp = 5.7 Hz, V'), 0.96 (d, 3H, Jypvp =
6.4 Hz, V). C-NMR (100.6 MHz, D-O, DEPT, HMQC), & (ppm): 175.8, 174.9, 174.3,
174.0, 173.7, 173.5, 173.1, 172.6, 172.5, 171.9, 171.8, 171.5, 171.3, 171.3, 171.2, 171.1,
170.9, 170.7 (C=0), 156.7 (C=NH), 133.4 (H®), 128.4 (HY), 117.3 (H®), 102.1 (d, Jerr2 =
21.0 Hz, C1°), 99.2 (C1), 90.9 (d, Jeo-p» = 187.7 Hz, C2°), 83.5 (d, Josrs = 163.6 Hz, C6),
77.6 (C3, TP*), 75.2 (C5°), 71.3 (d, Jes.ps = 19.5 Hz, C5), 71.3 (d, Jes-p2 = 17.7 Hz, C3°), 69.6,
69.6, 69.5 (C5-, C6-, C8-, Cl1-spacer), 69.1 (d, Jears = 9.5 Hz, C4), 67.0 (T(12)), 66.3, 66.1
(C3-, C9-spacer), 61.4, 61.1 (S12)"), 60.9 (C6), 60.5, 60.1, 60.0 (P15,%), 59.4 (V*), 58.9 (T,%),
58.8 (T1%), 57.0 (T*), 55.5 (S1%), 55.0 (S2%), 52.3 (H%), 51.1 (R%), 50.1 (D%), 49.6 (C2, A%),
48.0, 47.9, 47.8 (Pa-s)), 47.7, 47.6 (A, 47.4 (P,%), 42.4 (G(.2%), 40.5 (R®), 39.0 (C12-
spacer), 35.0 (DP), 34.0 (C2-spacer), 30.2 (V), 29.6, 29.3, 29.2, 28.7 (P15, 27.5 (RP), 26 .4
(HP), 24.7, 24.6, 24.5, 24.3 (Pu.5)), 24.0 (RY), 22.1 (CH3-NHAc), 18.8, 18.7 (T(12)"), 18.4
(VP), 18.2 (T™), 17.9 (V™), 16.3 (A), 15.2, 15.1 (ApwP). ’F-NMR (376.5 MHz, D,0), 6
(ppm): -207.6 (dd, Jroy3= 14.9 Hz, Jramp = 52.1 Hz, 2°-F), -229.9 (dt, Jreis= 16.1 Hz, Jre 116 =
47.2 Hz, 6-F).
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Amino-4,7,10-trioxadodecanylamido-/N-L-prolyl-L-alanyl-L-histidyl-L-glycyl-L-valyl-O-
(2-acetamido-2,6-dideoxy-6-fluoro-3-0-[2,6-dideoxy-2,6-difluoro-B-p-galactopyranosyl]-
o-D-galactopyranosyl)-L-threonyl-L-seryl-L-alanyl-L-prolyl-L-aspartyl-L-threonyl-L-ar-
ginyl-L-prolyl-L-alanyl-L-prolyl-L-glycyl-L-seryl-L-threonyl-L-alanyl-L-proline (15)
The synthesis was performed according to the general protocol with Fmoc-Thr-(-2,6F-
Bn,Gal-(1-3)-a-6F-GalNAc)-OH (10) (134 mg, 0.15 mmol) to provide the crude partially
protected glycopeptide (185 mg, 0.08 mmol, 80%) as a slightly yellow amorphous solid. ESI-
MS (positive), (m/z): 881.42 ([M+3H]>", calc.: 881.09), 1321.62 ([M+2H]*, calc.: 1321.14).
For complete deprotection, the crude peptide (185 mg, 0.08 mmol) was dissolved in MeOH
(50 mL, HPLC-grade) and subjected to 6 cycles of vacuum/Ar flush. After addition of
Pd(OAc), (15 mg, 0.07 mmol), the argon atmosphere was replaced by hydrogen and the
reaction mixture was stirred for 6 d at ambient temperature. The catalyst was removed by
filtration through Hyflo Super Cel®, and the filtrate was concentrated in vacuo. Purification
by semi-preparative RP-HPLC provided glycopeptide 15 (76 mg, 0.03 mmol, 31%) as a
colorless amorphous solid after lyophilization. Analytical RP-HPLC (Luna C18(2), A =214
nm, H,O-MeCN (+0.1% TFA) 95:5 — 75:25, 30 min — 100:0, 10 min — 100:0, 30 min, g =
18.9 min). [a]p> = -91.2 (¢ = 1, H,0). ESI-MS (positive), (m/z): 821.15 (IM+3H]*", calc.:
821.06), 1231.20 ([M+2H]*, calc.: 1231.09). HR-ESI-MS (positive, m/z) calc. for
Ci03H66F3N27030: 1231.0894 ([M+2H]"), found: 1231.0852. 'H-NMR (400 MHz, DO,
COSY, HMQC), & (ppm): 8.57 (d, 1H, Juens = 1.3 Hz, HY), 7.29-7.27 (m, 1H, H®), 4.99 (d,
IH, Juimz = 3.8 Hz, 1-H), 4.73-4.46 (m, 13H, D* {4.69}, 1’-H {4.71}, H* {4.67},
T* {4.64}, 6a,b—H, 6’a,b-H {4.64, 453}, R* {4.61}, Ap_s)* {4.57,4.54,4.51}, S;* {4.47, t,
Jsiosip = 5.4 Hz}), 4.45-4.14 (m, 17H, S;* {4.43}, P.s)* {4.37, 4.35, 4.34, 4.33, 4.32}, T\“
(432}, V* {430}, TP {4.29}, T,* {4.27}, 2°-H {4.27}, 5-H {4.25}, 2-H {4.22}, A,* {4.20},
T(l,z)B {4.19, 4.16}, 4-H {4.15}), 4.02-3.68 (m, 34H, 3-H {3.99}, 4‘-H {3.97}, G|* {3.94}, 5°-
H {3.92}, Go* {3.90}, 3‘-H {3.87}, S\" {3.83}, P(.s)° {3.78, 3.76, 3.72, 3.66, 3.63}, S,°
{3.75}, 3a,b-H, 5a,b-H, 6a,b-H, 8a,b-H, 9a,b-H, 11a,b-H (spacer) {3.68-3.59}), 3.26 (dd, 1H,
Jipatic = 5.8 Hz, Jupanpy = 15.9 Hz, H™), 3.21-3.09 (m, 5H, R® {3.17}, 12a,b-H (spacer)
{3.16}, H® {3.15}), 2.93 (dd, 1H, Jopapo = 6.3 Hz, Jppappy = 17.1 Hz, DP), 2.85 (dd, 1H,
Jopb.po. = 7.4 Hz, Jppbppa = 16.5 Hz, DP?), 2.76-2.59 (m, 2H, 2a,b-H), 2.35-2.15 (m, 6H, Pg.
37), 2.08-1.77 (m, 19H, VP {2.04}, P15 {2.01-1.82}, Py5® {2.00, 1.89}, CH3-NHAc {1.94},
RP {1.80}), 1.77-1.69 (m, 3 H, RP* {1.70}, RY {1.64}), 1.33 (d, 3H, Jaspasc = 6.9 Hz, AP),
1.32 (d, 6H, Jax3p.a230 = 7.1 Hz, A2,3B), 1.28 (d, 3H, Jaipaia = 7.2 Hz, AP), 1.21 (d, 3H,
13
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Jry1pe = 6.3 Hz, T7), 1.16 (d, 3H, Jraymap = 6.5 Hz, TyY), 1.13 (d, 3H, Jriymip = 6.4 Hz, T/"),
0.92 (d, 3H, Jyyavp = 6.7 Hz, V), 0.92 (d, 3H, Jypvp = 6.6 Hz, V). PC-NMR (100.6 MHz,
D-0, DEPT, HMQC), & (ppm): 175.8, 175.0, 174.4, 174.0, 174.0, 173.8, 173.7, 173.5, 173.5,
173.1, 173.0, 172.7, 172.5, 172.4, 172.0, 172.0, 171.6, 171.4, 171.3, 171.2, 171.2, 171.0,
170.7 (C=0), 156.7 (C=NH), 133.5 (H®), 128.4 (H"), 117.3 (H®), 101.8 (d, Jci 52 = 23.8 Hz,
C1°), 99.4 (C1), 90.9 (d, Jeo 2« = 180.1 Hz, C2°), 83.6 (d, Jeors = 164.9 Hz, C6), 82.8 (d,
Jos-re: = 165.8 Hz, C6%), 77.8 (TP*), 77.7 (C3), 73.2 (d, Jes-re: = 19.9 Hz, C5°), 71.1 (d, Jez pa-
= 16.9 Hz, C3’), 69.6 (C5), 69.6, 69.5, 69.5 (C5-, C6-, C8-, C11-spacer), 68.7 (d, Jes-re: =
9.0 Hz, C4°), 68.2 (d, Jears = 8.3 Hz, C4), 67.0 (T(12)"), 66.3, 66.1 (C3-, C9-spacer), 61.4,
61.2 (Sa2), 60.8, 60.6, 60.4, 60.1, 60.0 (P(15%), 59.4 (V), 58.9 (T,%), 58.8 (T,%), 57.0 (T*),
55.6 (S1%), 55.1 (S2%), 52.4 (H%), 51.1 (R%), 50.5 (D%), 49.6 (C2), 48.1 (A%, 47.8, 47.7, 47.7
(Pe-s)), 47.9, 47.9, 47.8 (Aa.a), 47.4 (P1°), 42.4, 42.3 (Ga.2)"), 40.5 (R®), 39.1 (C12-spacer),
34.9 (DP), 34.0 (C2-spacer), 30.1 (VP), 29.7, 29.4, 29.3, 29.2, 28.8 (P15, 27.5 (RP), 26.3
(HP), 24.8, 24.7, 24.6, 24.4 (P1.5)), 24.0 (RY), 22.1 (CH3-NHAc), 18.9, 18.8 (T(12"), 18.5
(V®), 18.2 (T™), 17.9 (V™), 16.3, 15.2, 15.1 (AqwP). ’F-NMR (376.5 MHz, D;0), & (ppm):
-207.7 (dd, Jpzp3= 14.7 Hz, Jrrs2= 51.4 Hz, 2°-F), -229.7 - -230.1 (m, 6,6’-F).

Amino-4,7,10-trioxadodecanylamido-/N-L-prolyl-L-alanyl-L-histidyl-L-glycyl-L-valyl-O-
(2-acetamido-2-deoxy-3-0-[2,6-dideoxy-2,6-difluoro-f3-D-galactopyranosyl]-c.-D-galacto-
pyranosyl)-L-threonyl-L-seryl-L-alanyl-L-prolyl-L-aspartyl-L-threonyl-L-arginyl-L-
prolyl-L-alanyl-L-prolyl-L-glycyl-L-seryl-L-threonyl-L-alanyl-L-proline (16)

The synthesis was performed according to the general protocol with Fmoc-Thr-(-2,6F-
Bn,Gal-(1-3)-a-GalNAc)-OH (13) (154 mg, 0.16 mmol) to provide the crude partially
protected glycopeptide (140 mg, 0.05 mmol, 50%) as a slightly yellow amorphous solid. ESI-
MS (positive), (m/z): 878.47 (IM-Bn+3H]>", calc.: 878.42), 908.49 (IM+3H]*", calc.: 908.44),
1317.20 ([M-Bn+2H]*", calc.: 1317.13), 1362.23 ((M+2H]*, calc.: 1362.15).

For complete deprotection, the crude peptide (136 mg, 0.05 mmol) was dissolved in MeOH
(30 mL, HPLC-grade) and subjected to 6 cycles of vacuum/Ar flush. After addition of
Pd(OAc), (15 mg, 0.07 mmol), the argon atmosphere was replaced by hydrogen and the
reaction mixture was stirred for 2 d at ambient temperature. The catalyst was removed by
filtration through Hyflo Super Cel®, and the filtrate was concentrated in vacuo. The residue

was again dissolved in MeOH (30 mL, HPLC-grade) and the pH was adjusted to 9.5 with
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NaOMe (1% in MeOH). After stirring for 18 h under constant control of the pH at ambient
temperature, the solution was neutralized with HOAc (1 M) and concentrated in vacuo. The
residue was co-evaporated with toluene (2x20 mL) and purified by semi-preparative RP-
HPLC to afford glycopeptide 16 (36 mg, 0.015 mmol, 15%) as a colorless amorphous solid
after lyophilization. Analytical RP-HPLC (Luna C18(2), A =214 nm, H,O-MeCN (+0.1%
TFA) 95:5 — 60:40, 30 min — 0:100, 10 min, zz = 12.0 min). [o]p> = -107.9 (¢ = 1, H,0).
ESI-MS (positive), (m/z): 842.42 (IM+3Na]*’, calc.: 842.38), 1263.15 ([M+2Na-H]*, calc.:
1263.04). HR-ESI-MS (positive, m/z) calc. for Cjo3sH;s7F2N204: 1230.0917 ([M+2H])),
found: 1230.0905. MALDI-TOF-MS (DHB, positive), m/z: 2481.77 ([M+Na])', calc.:
2482.56). "TH-NMR (400 MHz, D,0, COSY, TOCSY, NOESY), § (ppm): 8.60 (d, 1H, Je s =
1.3 Hz, H%), 7.30 (d, 1H, Jusue = 1.1 Hz, H), 4.96 (d, 1H, Ji1.12 = 3.8 Hz, 1-H), 4.75-4.27 (m,
22 H, 1’-H {4.73}, D" {4.70}, H* {4.68}, 6’a,b-H {4.66, 4.54}, T* {4.63}, R" {4.62}, A;3.4)"
{4.56, q, Jazaanzsp = 7.1 Hz}, Ay {4.55}, S1* {4.50, t, Jsias1p = 5.4 Hz}, So* {4.45}, Pas)”
{439, 4.36, 4.32, 428}, T\* {4.34} T {431} T,* {4.29}, V* {4.28}), 4.36-4.20 (m, 1H, 2’-
H), 4.26-4.15 (m, 5H, A" {4.23}, 2-H {4.21}, T(l,z)B {4.20, 4.17}, 4-H {4.12, d, Juanz = 2.0
Hz}), 4.03-3.54 (m, 35H, 4’-H {4.00}, 5-H {3.99}, 3-H {3.98}, Gy* {3.97}, 5°-H {3.95,
3.91}, G, {3.92}, S\* {3.88}, 3>-H {3.88}, P(1.5] {3.80, 3.76, 3.63, 3.59, 3.55}, S,* {3.77},
3a,b-H-, 5a,b-H-, 6a,b-H-, 8a,b-H-, 9a,b-H-, 11a,b-H-spacer {3.76, 3.72, 3.67, 3.63}, 6a,b-H
{3.72}), 3.29 (dd, 1H, Jupaupp = 15.5 Hz, Jupapa = 5.5 Hz, H"), 3.22-3.13 (m, 5H, R® {3.18},
12a,b-H-spacer {3.18}, H" {3.17}), 2.94 (dd, 1H, Jogaups = 17.0 Hz, Jopaps = 6.4 Hz, D),
2.86 (dd, 1H, Jogpppa = 17.1 Hz, Jppppe = 6.8 Hz, D), 2.74 (dt, 1H, Jepacna = 16.1 Hz,
Jemacmz = 6.5 Hz, 2a-H-spacer), 2.64 (dt, 1H, Jenob.ciza = 16.2 Hz, Jenow.cnz = 5.9 Hz, 2b-H-
spacer), 2.34-2.17 (m, 4H, Pq 2’ {2.29, 2.24}), 2.10-1.78 (m, 21H, V* {2.06}, P15 {2.05,
2.00, 1.95, 1.93}, Pa.s’ {1.99, 1.91, 1.85}, CH;-NHAc {1.96}, R™ {1.81}), 1.75-1.59 (m,
3H, RP {1.71}, RY {1.64}), 1.35 (d, 3H, Jasp.ase = 6.9 Hz, AsP), 1.34 (d, 6H, Jp23p.230 = 7.0
Hz, Aps)’), 131 (d, 3H, Jaipaie = 7.2 Hz, A\P), 1.25 (d, 3H, Jrpmrp- = 6.2 Hz, T) 1.18 (d,
3H, Jriymip = 6.5 Hz, T\"), 1.16 (d, 3H, Jr2y12p = 6.5 Hz, T,"), 0.95 (d, 3H, Jyyavp = 6.4 Hz,
V™), 0.94 (d, 3H, Jypvp = 6.4 Hz, V). "C-NMR (100.6 MHz, D,0, DEPT, HMQC), &
(ppm): 176.0, 174.9, 174.4, 174.0, 173.9, 173.7, 173.5, 173.1, 172.6, 172.5, 172.4, 172.0,
171.9, 171.5, 171.3, 171.1, 170.9 (C=0), 156.7 (C=NH), 133.4 (H%), 128.4 (H"), 117.3 (H®),
102.0 (d, Jer g2 = 23.6 Hz, C17), 99.2 (C1), 90.8 (d, Jco» 2 = 181.1 Hz, C27), 82.8 (d, Jce r6 =
165.8 Hz, C6%), 78.0 (C3), 77.2 (T™), 73.2 (d, Jesrs = 20.4 Hz, C5°), 71.1 (d, Jez 2 =
16.3 Hz, C3°), 71.1 (dd, Jcars = 10.9 Hz, Jca 2 = 5.3 Hz, C4’), 69.6, 69.5, 69.5, 69.4 (C3-,
C5-, C6-, C8-, Cl1-spacer), 68.7 (C4, C5), 67.0 (T2, 61.4, 61.3, 61.1 (C6, S.2), 60.8,
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60.5, 60.1, 60.0, 59.5 (P.5"), 59.4 (V°), 58.9 (T,%), 58.8 (T%), 57.0 (T™), 55.5 (S;%), 55.0
(S2%), 52.3 (H%), 51.1 (R%), 50.1 (D%, 49.6 (A,%), 48.2 (C2), 48.0, 47.9, 47.7 (P@.5)), 47.7,
47.6 (Apa))), 47.4 (P)°), 42.4, 42.3 (G, 40.5 (R®), 39.0 (C12-spacer), 35.0 (DP), 34.0 (C2-
spacer), 30.1 (VP), 29.6, 29.3, 29.2, 28.8 (P(.5)), 27.4 (RP), 26.2 (HP), 24.7, 24.6, 24.5, 24.3
(Pa-s)), 24.0 (RY), 22.1 (CH3-NHAc), 18.8, 18.7 (T1)), 18.4 (V™), 18.3 (T"), 17.8 (V™),
16.3 (AP, 15.2, 15.1 (A@4’). ’F NMR (376.5 MHz, D;0), § (ppm): -207.2 (dd, Jram, = 51.8
Hz, Jeous = 14.7 Hz, 2-F), -228.5 (dt, Jre 1 = 46.4 Hz, Jrens = 15.3 Hz, 6-F).

Amino-4,7,10-trioxadodecanylamido-/N-L-prolyl-L-alanyl-L-histidyl-L-glycyl-L-valyl-O-
(2-acetamido-2,6-deoxy-6-fluoro-3-O-[B-D-galactopyranosyl]-c-D-galactopyranosyl)-L-
threonyl-L-seryl-L-alanyl-L-prolyl-L-aspartyl-L-threonyl-L-arginyl-L-prolyl-L-alanyl-L-
prolyl-L-glycyl-L-seryl-L-threonyl-L-alanyl-L-proline (17)

The synthesis was performed according to the general protocol with Fmoc-Thr-(B-AcsGal-(1-
3)-a-6F-GalNAc)-OH (4) (149 mg, 0.17 mmol) to provide the crude partially protected
glycopeptide (166 mg, 0.06 mmol, 60%) as a slightly yellow amorphous solid. ESI-MS
(positive), (m/z): 876.05 (IM+3H]*", calc.: 875.75); 1313.58 ([M+2H]*", calc.: 1313.11).

For complete deprotection, the crude peptide ((166 mg, 0.06 mmol) was dissolved in aq.
NaOH (100 mL, pH 10) and stirred for 7 d under constant control of the pH at ambient
temperature. Then, the solution was neutralized with HOAc (1 M) and concentrated in vacuo.
The residue was co-evaporated with toluene (2x20 mL) and purified by semi preparative RP-
HPLC to afford glycopeptide 17 (109 mg, 0.044 mmol, 44%) as a colorless amorphous solid
after lyophilization. Analytical RP-HPLC (Luna C18(2), A =214 nm, H,O-MeCN (+0.1%
TFA) 95:5 — 70:30, 30 min — 0:100, 50 min, z = 15.4 min). [a]p> = -98.9 (¢ = 1, H,0).
ESI-MS (positive), (m/z): 819.72 (IM+3H]**, calc.: 819.73), 1229.61 ([M+2H]*', calc.:
1229.09). HR-ESI-MS (positive, m/z) calc. for Cyo3H63FN2704;: 1229.0937 ([M+2H]+), found:
1229.0952. MALDI-TOF-MS (DHB, positive), m/z: 2457.53 (IM+H])", calc.: 2458.58). 'H-
NMR (400 MHz, D;0, COSY, HMQC), & (ppm): 8.60 (bs, 1H, H?), 7.30 (bs, 1H, H®), 4.99 (d,
Jurme = 3.7, 1H, 1-H), 4.75-4.54 (m, 8H, D* {4.72}, H* {4.68}, 6a-H {4.66}, T* {4.66}, R"
{4.63}, A," {4.60}, A" {4.53}, 6b’-H {4.55}), 4.51-4.18 (m, 19H, S,* {4.49}, A4* {4.46}, S,
{4.45}, I’-H {4.41}, P,.s" {4.40, 438, 4.37, 435}, V* {4.35}, T" {4.33}, T1.," {4.32, 430},
5-H {4.29}, A" {4.23}, 2-H {4.21}, T1," {4.20, 4.19}, 4-H {4.19}), 4.03 (dd, 1H, Jis 4 =
2.9 Hz, Jus, w2 = 10.8 Hz, 3-H), 4.00-3.85 (m, 5H, G" {3.97, 3.94}, 4’-H {3.87}), 3.90-3.56
(m, 30H, S.," {3.85, 3.75}, P1.,° {3.78, 3.76}, 6’a-H {3.78}, 3a,b-H-, 5a,b-H-spacer {3.75,
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3.74}, 6’b-H {3.68}, P3.5°{3.64, 3.60, 3.57}, 6a,b-H-, 8a,b-H, 9a,b-H, 11a,b-H-spacer {3.66,
3.63,3.62,3.61}, 5°-H {3.60}, 3.58 {dd, 1H, Juz sa = 2.9 Hz, Juz- s> = 10.1 Hz, 3°-H}), 3.47
(dd, 1H, Juy pr = 7.8 Hz, Juy, nz = 9.8 Hz, 2°-H), 3.29 (dd, 1H, Jupape = 5.6 Hz, Jupa, upp =
15.6 Hz, H™), 3.18-3-14 (m, 5H, R® {3.18}, H" {3.16}, 12a,b-H-spacer {3.14}), 2.96 (dd, 1H,
Jopapa = 6.2 Hz, Jopa, pgo = 16.9 Hz, D™), 2.88 (dd, 1H, Jopspe = 6.8 Hz, Jops, pga = 17.1 Hz,
DP?), 2.76-2.62 (m, 2H, 2a,b-H-spacer), 2.35-2.20 (m, 6H, P,5* {2.35, 2.30, 2.20}), 2.10-1.81
(m, 19H, VP {2.05}, P,.s" {2.04, 2.00, 1.98, 1.95, 1.93}, CH3-NHAc {1.98}, P4s" {1.98, 1.95}
, R {1.85}), 1.75-1.64 (m, 3H, R™ {1.73}, R? {1.65}), 1.36-1.32 (m, 9H, A,5" {1.36, 1.34,
1.32}), 1.31 (d, 3H, Japae = 7.2 Hz, AP), 1.23 (d, 3H, Jrys 1p+ = 6.2 Hz, T"), 1.18 (d, 3H, Jr,1p
= 6.6 Hz, T\"), 1.16 (d, 3H, Jry 1 = 6.5 Hz, T,"), 0.95 (d, 3H, Jy,vp = 6.5 Hz, V"), 0.93 (d, 3H,
Jvyvp = 6.6 Hz, V'). "C-NMR (100.6 MHz, D,O, DEPT, HMQC), § (ppm): 175.7, 174.9,
174.5, 174.4, 173.9, 173.7, 173.4, 173.1, 173.0, 172.7, 172.6, 172.5, 172.4, 172.3, 172.0,
1719, 171.5, 171.3, 171.2, 171.1 171.0, 170.9, 170.7, (C=0), 156.7 (C=NH), 133.4 (H®),
128.4 (H"), 117.2 (H%), 104.5 (C1°), 99.2 (C1), 83.7 (d, Jr.cs= 166.5 Hz, C-6), 77.4 (T, 76.6
(C3), 74.9 (C-5%), 72.4 (C3), 70.5 (C2), 69.6, 69.5, 69.4, 69.4 (CH,O-spacer), 69.5 (C5),
68.4 (C-4°), 68.4 (d, Jr.cs = 6.6 Hz, C-4), 67.0 (T,"), 66.9 (TP, 66.3, 66.1 (CH,0-spacer),
61.1, 61.0 (S1..%), 60.7 (C-6), 60.6, 60.5, 60.1, 60.0 (P1.5“), 59.3 (V%), 58.9, 58.7 (T1,%), 57.0
(T™), 55.6, 54.9 (S12%), 52.3 (H), 51.1 (R%), 50.1 (D%), 49.6, (A“), 48.2 (C2), 48.1, 47.9, 47.8,
(P13%), 47.8, 47.7 (A%, 47.5, 47.4 (P45°), 42.4, 42.3 (G5, 40.5 (C12-spacer), 39.0 (R%), 34.9
(DP), 34.0 (C2-spacer), 30.2 (VP), 29.6, 29.3, 29.2, 28.7 (P1.s"), 27.4 (RP), 26.2 (HP), 24.7,
24.6, 24.5, 24.4, 24.3 (P1s"), 24.0 (R"), 22.3 (CH3-NHAc), 18.9, 18.8 (T7), 18.5 (VY), 18.2
(V"), 17.8 (T"), 16.2, 15.3, 15.2, 15.1 (A14*). "F-NMR (376.4 Hz, D;0), 6 (ppm): - 229.4 (dt,
Jrns=16.6 Hz, Jpue=48.5 Hz, 6’-F).
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Neutralisation test:'>'!]

Preparation of the neutralisation solution: 40 pul PBS with 0.1% BSA was titrated in every
well of a PS-microtitre plate (Immuno-Plate F96 MaxiSorp, Nunc, Wiesbaden, Germany).
The diluted serum is added and increasingly further diluted (1:2 or 1:3). Then 10 uL of the
fluorinated glycopeptide 10 (c = 100pg/mL) is added and incubated for 60 minutes.

Coating: The BSA-conjugates with glycopeptide structures similar to those of the TTox-
conjugate vaccines were dissolved in a phosphate buffer (0.1 M Na,HPO4 « H,O, pH =9.3; ¢
= 5 ug/mL) and transferred to the wells of a second plate. After incubation for 1 h at 37 °C
and three washings with 200 UL phosphate buffer (PBS) pH 7.2 containing 0.01% Tween®
20, non-specific binding was blocked by incubation with a solution of BSA (1%) in PBS for
0.5 h at 37 °C. The wells were again washed three times with 200 uL phosphate washing
buffer containing 0.01% Tween® 20.

Transfer: The neutralisation solution was transferred to the second ELISA plate with the
BSA-conjugates and incubated for 60 minutes at 37°C and again washed tree times with 200

uL phosphate buffer (PBS) pH 7.2 containing 0.01% Tween® 20.

Detection: A solution of biotinylated sheep anti mouse antibody (1:10000, PBS + 1%
gelatine; stock solution with ¢ = 1.2 ug/mL) was added to each well. The plate was incubated
for 1 h at 37 °C and washed three times with 200 UL phosphate washing buffer containing
0.01% Tween® 20. After addition of 50 uL/well of a solution of streptavidine-horse radish
peroxidase (1:10000, PBS + 1% gelatine) the plate was again incubated for 0.5 h at 37 °C and
treated with 50 uL/well ABTS/H,0; solution (c(ABTS) = 1 mg/mL in citrate buffer pH 4.4-
4.5 containing 25 uL H,O, (citrate buffered, 0.3%) per mL ABTS solution). The plate was
again incubated for 0.5 h at RT and read with an automated ELISA plate reader
(ImmunoReader MJ2000, InterMed) at A = 410 nm. All neutralization experiments were made
as triplicates. As a negative control, the ELISA test was performed on coated plates without

addition of the antiserum.

PBS = phosphate buffer saline; Tween® 20 = poly(oxyethylene)y-sorbitane-monolaurate; BSA

= bovine serum albumine; ABTS = 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulphonic acid)
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Data for Fig. 1)

dilution 1/5.000 |1/15.000 | 1/45.000 | 1/135.000

17 0,5626| 0,3131| 0,1788 0,1147

16 0,5845| 0,3311| 0,1836 0,1211

15 0,5775| 0,3386| 0,1636 0,1097

18 0,5559| 0,2707| 0,1818 0,1157

14 0,5404| 0,2988| 0,1775 0,1222
MUC1(20)6Thr-TF 0,6202| 0,3236| 0,1959 0,1227
positive control 1,5304| 1,0270| 0,6255 0,3452
negative control 0,0830| 0,0845| 0,0857 0,0853

Data for Fig. 2)

dilution 1/5.000 |1/15.000 | 1/45.000 | 1/135.000

17 0,9437| 0,5463| 0,3552 0,1605

16 0,8959| 0,4593| 0,2520 0,1460

15 0,9027| 0,4512| 0,2572 0,1502

18 0,8548| 0,4279| 0,2611 0,1495

14 0,8108| 0,4069| 0,2536 0,1484
MUC4 1,2899| 0,7659| 0,4294 0,2209
positive control 1,3258 | 0,7661 0,4362 0,2242
negative control 0,0840| 0,0792| 0,0774 0,0827

Data for Fig. 3)

dilution 1/5.000 |1/15.000 | 1/45.000 | 1/135.000

17 0,8124| 0,4204| 0,2274 0,1342

16 1,0583| 0,5340| 0,2794 0,1562

15 0,8178| 0,4028| 0,2262 0,1389

18 1,1519| 0,5573| 0,2978 0,1631

14 0,8253| 0,3859| 0,2105 0,1499

positive control 1,6659| 0,9669| 0,5070 0,2701

MUC1(20)6Thr- 6F6'F-TF | 0,8616| 0,4464| 0,2358 0,1433

negative control 0,0918| 0,0935| 0,0973 0,1039
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NMR spectra of trichloroacetimidate 8
a) '"H NMR (400 MHz, CDCl5)

b) *C NMR (100.6 MHz, CDCls)
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¢) ’F NMR (376.5 MHz, CDCl5)
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b) HMQC (100.6 MHz, CDCls)
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NMR spectra of disaccharide 11
a) '"H NMR (400 MHz, CDCl5)

b) HMQC (100.6 MHz, CDCls)
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¢) ’F NMR (376.5 MHz, CDCl5)

NMR spectra of glycopeptide 14
a) H,H-COSY (400 MHz, D,0)
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b) HMQC (100.6 MHz, D,0)
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NMR spectra of glycopeptide 15

a) H,H-COSY (400 MHz, D,0)

b) HMQC (100.6 MHz, D,0)
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¢) "F NMR (376.5 MHz, D,0)
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NMR spectra of glycopeptide 16
a) H,H-COSY (400 MHz, D,0)
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b) HMQC (100.6 MHz, D,0)

180 170 180 130 140 130 120 110 100 90
EFPR

¢) F NMR (376.5 MHz, D,0)

80

28



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

NMR spectra of glycopeptide 17
a) H.H-COSY (400 MHz, D,0)
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¢) "F NMR (376.5 MHz, D,0)
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