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1. General Comments

All reactions were monitored by thin-layer chromatography over silica-gel-coated TLC
plates (Yantai Chemical Industry Research Institute). The spots on TLC were visualized
by warming 10% H>SOs (10% H2SO4 in ethanol) or 0.5% KMnO4 (0.5% KMnOa in
water) sprayed plates on a hot plate. Column chromategraphy was performed using
silica gel (Qingdao Marine Chemical Inc., China). NMR spectra were recorded on a
Bruker AM-400 spectrometer (400 MHz), Bruker Ascend TM-600 spectrometer (600
MHz) and Bruker AVANCE NEO 600 (600 MHz) and the *H NMR and *C NMR
chemical shifts were referenced to the solvent or solvent impurity peaks for CDCl3 at
Oon 7.24 and oc 77.23. All reaction were heated by metal sand bath (WATTCAS,
Z100500,  http://lwww.xinweier.com/Product/Product_Info.aspx?Product|D=4140).
The matrix-assisted laser desorption ionization time-of-flight mass spectra (MALDI-
TOF MS) were obtained with an AB SCIEX 5800MALDI-TOF/TOF mass
spectrometer in linear mode using 2,5-dihydroxybenzoic acid (DHB) as matrix. High
resolution mass spectra (HRMS) were recorded on a Bruker micrOTOF Il spectrometer
using electrospray ionization (ESI). Optical rotations were measured at 20 <C with a
Rudolph Autopol IV automatic polarimeter using a quartz cell with 1 mL capacity and
a 1 dm path length. Concentrations (c) are given in g/100 mL.

2. Materials

Prior to running the glycosylation reactions, all reagents except TfO and those with
low boiling point (<180 <C) were dried by repeated azeotropic removal of water using
toluene and a rotary evaporator at 30 <C. Unless otherwise noted, all reactions were
performed under argon atmosphere. Solvents for reactions were dried on an Innovative
Technologies Pure Solv400 solvent purifier. Molecular sieves (4A, powder < 50 pm)
for reactions were flame dried immediately before use. Trifluoromethanesulfonic
anhydride (Tf20) was purchased from TCI. 2,6-Di-tert-butyl-4-methylpyridine
(DTBMP) was purchased from Acros. Polytetrafluoroethylene (PTFE) powder was
purchased from Sigma (200 um particle size, SKU: 737992-100G).
[Bis(trifluoroacetoxy)iodo]benzene (PIFA) and all other chemicals were purchased
from Adamas and used without further purification.
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3. General Procedure A for PTFE assisted filtration: PTFE powder (200 um particle
size, roughly 5-10 times the mass of fluorous-tagged product) was added to the crude
reaction residue followed by adding a solvent mixture of acetone/H20 (6:4, v:v, roughly
2 mL/g PTFE). The resulting mixtures were stirred at room temperature for 10-20 min
and filtrated through a sand core funnel, washed with additional acetone/H>O (3-10
times) to thoroughly remove non-fluorous components that remained in solution.
Finally, PTFE was washed with dichloromethane or ethyl acetate (3-5 times), the
filtrate was dried over anhydrous Na.SOas, concentrated under reduced pressure to
provide the fluorous-tagged products. PTFE was recovered and used for the next
purification.

4. Preparation of fluorous-tag (Scheme 1)

CoF
0T 461, EtgN, DMAP o> Cef1a SH
HO{ — TSO{ +
CH,Cly, 89% COMe

o o
\/\C6F13 \/\C6F13
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K2COs S/\O LiAlH, s
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DMF, 75% MeOT(\© THF, 97% HO\/\©

O 5 4 (PTBF-OH)
1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl 4-methyl-
benzenesulfonate (2)
To astirred solution of compound 1M (6.2 g, 7.90 mmol, 1.0 equiv)
TSO{

CeF13
o and tosyl chloride (3.8 g, 19.8 mmol, 2.5 equiv) in anhydrous

. O~cr,| CH2Cl2 (10.0 mL) were added a solution of EtsN (2.7 mL, 19.8
mmol, 2.5 equiv) and DMAP (193 mg, 1.58 mmol, 0.2 equiv) in
CHCI> (6.0 mL) at 0 <C, the resulting mixture was stirred at room temperature
overnight and extracted with EtOAc, the organic phase was washed with saturated
NaHCO3z and brine, dried over anhydrous Na>SOs, concentrated in vacuo. Then, the
crude product was purified by the General Procedure A to give compound 2 (7.3 g,
yield 89%) as white solid, Rr= 0.4 (petroleum ether-EtOAc 8:1). m.p. 58.3-59.5 <C. 'H
NMR (400 MHz, CDCl3) 6 7.78 (d, J = 8.0 Hz, 2H, Ar-H), 7.30 (d, J = 8.0 Hz, 2H, Ar-
H), 4.62 (dt, J = 4.8, 9.6 Hz, 1H), 3.67-3.55 (m, 8H), 2.41 (s, 3H, CH3), 2.29-2.16 (m,
4H, CH2CH2C6F13). *C NMR (100 MHz, CDCls) ¢ 145.1, 134.1, 129.9, 128.2, 79.0,
69.6, 63.5 (t, J = 4.0 Hz, CH>,CH2CsF13), 31.5 (t, J = 21.0 Hz, CH2CH>CsF13). HRMS
(ESI): calc. for CasH20F2605SNa*™ [M+Na]*: 961.0508, found: 961.0545.
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Methyl 2-[(1,3-bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDthio]benzoate (3)

To astirred solution of compound 2 (7.3 g, 7.77 mmol, 1.0 equiv)

o 6T e | andKzCOsz(2.1g, 15.54 mmol, 2.0 equiv) in DMF (25.9 mL) was
iﬂo/\/ “® 1 added methyl thiosalicylate (1.6 mL, 11.66 mmol, 1.5 equiv) at
Meop 0 <C. After stirring at 60 <C overnight, the reaction mixture was
5 3 extracted with EtOAc, the organic phase was washed with H.O

and brine, dried over anhydrous Na>SOs, concentrated in vacuo.
Then, the crude product was purified by the General Procedure A to give compound 3
(5.5 g, yield 75%) as white solid, Rf= 0.66 (petroleum ether-EtOAc 5:1). m.p. 119.5-
120.8 <T. 'H NMR (400 MHz, CDCl3) 6 7.88 (d, J = 7.6 Hz, 1H, Ar-H),7.44-7.40 (m,
2H, Ar-H), 7.22-7.18 (m, 1H, Ar-H), 3.89 (s, 3H, OMe), 3.75-3.70 (m, 8H), 3.58-3.52
(m, J = 6.4 Hz, 1H, SCH), 2.44-2.31 (m, 4H, CH2CH2CsF13). *C NMR (100 MHz,
CDClIs) ¢ 167.3, 138.8, 132.4, 131.3, 130.5, 128.3, 125.4, 70.4, 63.3 (t, J = 4.0 Hz,
CHyCH,CeF13), 52.4, 46.1, 31.6 (t, J = 21.0 Hz, CH2CH2CsF13). HRMS (ESI*): calc.
for C27H20F2604SNa* [M+Na]*: 957.0559, found: 957.0560.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDthio]benzenemethanol (4)
o To astirred suspension of LiAlIH4 (436 mg, 11.77 mmol, 2.0 equiv)
OSA G in anhydrous THF (19.0 mL) was added a solution of compound 3
L © (5.5 g, 5.89 mmol, 1.0 equiv) in anhydrous THF (10.0 mL) slowly
HO\;@ . at 0 <C. The resulting mixture was allowed to stir at room
temperature overnight. H.O (0.44 mL) was added to the reaction
mixture slowly, followed by addition of 15% NaOH (0.44 mL) and H2O (1.33 mL).
Then, the mixture was filtered through a sand core funnel. The filtrate was diluted and
extracted with EtOAc, the organic phase was washed with H>O and brine, dried over
anhydrous Na>SOs, concentrated in vacuo. Then, the crude product was purified by the
General Procedure A to give compound 4 (5.1 g, yield 97%) as colorless liquid, Rf=
0.27 (petroleum ether-EtOAc 6:1). *H NMR (600 MHz, CDCl3) § 7.49-7.47 (m, 1H,
Ar-H), 7.38 (dd, J = 1.2, 6.6 Hz, 1H, Ar-H), 7.29-7.25 (m, 2H, Ar-H), 4.77 (d, J = 6.6
Hz, 2H, PhCH>), 3.70 (t, J = 6.6 Hz, 4H), 3.66-3.62 (m, 4H), 3.37-3.33 (m, J = 6.0 Hz,
1H, SCH), 2.94 (t, J = 6.6 Hz, 1H, OH), 2.40-2.32 (m, 4H, CH2CH2C¢F13). 3C NMR
(150 MHz, CDClz) ¢ 143.6, 134.3, 133.1, 129.6, 128.7, 128.6, 70.6, 64.4, 63.3 (t, J =
4.0 Hz, CH2CH2C6F13), 49.4, 31.5 (t, J = 21.0 Hz, CH2CH2C¢F13). HRMS (ESI™): calc.
for CasH20F2603SNa* [M+Na]™: 929.0610, found: 929.0612.

5. Preparation of fluorous-tagged glycosyl donor 7 (Scheme 2)

OBn
ﬂﬂ 4, TMSOTf OBn PIFA OBn
Bno O CClz ———————— BnoO O F BnO O F
BnO hig CH,Cly, 90% BnO OoPTB MeCN/H,0 (9:1, viv) BnO OPSB

OAc NH 6 OAc 93% 7 OAc

5
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-O-acetyl-3,4,6-tri-O-benzyl-p-D-glucopyranoside (6)

o~ CeFis A suspension of compound 4 (188 mg, 0.21 mmol, 1.0

o~CeFs| euqiv) and compound 54 (158.5 mg, 0.25 mmol, 1.2 equiv)

oBn S containing activated 4A MS (100 wt%) in anhydrous
ng&&o@@ CH2ClI> (2.0 mL) was stirred at room temperature for 5
OAc ° min under argon. After cooling to —20 <C, TMSOTf (19

HL, 0.10 mmol, 0.5 equiv) was added. The reaction mixture was stirred at —20 <C for 1
h and quenched by addition of EtsN (0.5 mL). The suspension was diluted with EtOAc
and filtered through Celite. The filtrate was concentrated in vacuo. Then, the crude
product was purified by the General Procedure A to give compound 6 (258 mg, yield
90%) as colorless syrup, Ri= 0.2 (petroleum ether-EtOAc 5:1). [o]o ° —4.3 (¢, 1.14 in
CHCIls3). *H NMR (400 MHz, CDCls) 6 7.45-7.15 (m, 19H, Ar-H), 5.06 (dd, J = 8.0,
9.2 Hz, 1H, H-2), 5.02 (d, J = 13.2 Hz, 1H, PhCHy), 4.77 (d, J = 10.8 Hz, 1H, PhCH>),
4.77 (d, J =11.2 Hz, 1H, PhCHy), 4.75 (d, J = 11.2 Hz, 1H, PhCH>), 4.64 (d, J = 11.6
Hz, 1H, PhCH>), 4.61 (d, J = 12.0 Hz, 1H, PhCH>), 4.54 (d, J = 10.8 Hz, 1H, PhCH>),
453 (d, J = 12.4 Hz, 1H, PhCH>), 4.43 (d, J = 8.0 Hz, 1H, H-1), 3.77-3.57 (m, 12H),
3.48 (ddd, J = 2.4, 4.8, 9.6 Hz, 1H, H-5), 3.33-3.28 (m, 1H, SCH), 2.39-2.26 (m, 4H,
CH2CH2CsF13), 1.92 (s, 3H, OAc). *C NMR (150 MHz, CDCls) 6 169.8, 139.4, 138.4,
138.3,138.1,133.3, 132.5,128.9, 128.6, 128.6, 128.6, 128.4,128.2, 128.1, 128.0, 127.9,
127.8,127.8,100.4 (C-1),83.2,78.2,75.5,75.3,75.3, 73.7,73.4,70.4, 70.4, 69.0, 68.9,
63.2 (t, J = 4.0 Hz, CH>CH,CsF13), 48.4, 31.5 (t, J = 21.0 Hz, CH>CH2C¢F13), 21.1.
HRMS (ESI™): calc. for CssHsoF2609SNa*™ [M+Na]*: 1403.2653, found: 1403.2640.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yl)sulfinyl]benzyl 2-O-acetyl-3,4,6-tri-O-benzyl-£-D-glucopyranoside (7)
To astirred solution of compound 6 (258 mg, 0.19 mmol,

o 1.0 equiv) in MeCN/H20 (9:1, v:v, 1.9 mL) was added

oan YONCGF” PIFA (96.4 mg, 0.22 mmol, 1.2 equiv). The resulting
Bnoﬁg;@ mixture was stirred at room temperature for 30 min. The
BT o 7 reaction mixture was extracted with EtOAc. The organic

phase was washed with saturated Na;S,0s, saturated
NaHCOs and brine, dried over anhydrous Na>SO4 and concentrated in vacuo to give
compound 7 (242.5 mg, yield 93%) as white foam, Rf= 0.33 (petroleum ether-EtOAC
2:1). A mixture of sulfoxide R/S (1:1) isomers. *H NMR (400 MHz, CDCl3) 6 7.93-
7.87 (m, 4H, Ar-H), 7.52-7.43 (m, 6H, Ar-H), 7.32-7.25 (m, 20H, Ar-H), 7.22-7.15 (m,
10H, Ar-H), 5.03 (dd, J = 8.0, 9.2 Hz, 1H), 5.01 (dd, J = 8.0, 9.2 Hz, 1H), 4.94 (d, J =
12.4 Hz, 1H, PhCHy), 4.92 (d, J = 12.4 Hz, 1H, PhCH>), 4.78-4.43 (m, 16H), 3.78-3.44
(m, 26H), 3.24-3.18 (m, 2H, SCH), 2.38-2.08 (m, 8H, CH2CH2CsF13), 1.93 (s, 3H,
OAC), 1.87 (s, 3H, OAc). 13C NMR (100 MHz, CDCls) 6 169.7, 169.6, 141.3, 140.6,
138.3,138.2,138.2, 138.1, 135.6, 135.2, 131.3, 131.3, 130.0, 129.5, 129.1, 128.9, 128.6,
128.6,128.1, 128.1, 128.0, 127.9, 127.9, 125.2, 125.1, 100.4 (C-1), 100.3 (C-1), 83.2,
83.1, 78.1, 78.0, 75.4, 75.4, 75.3, 75.3, 75.2, 73.7, 73.7, 73.1, 73.1, 68.8, 67.0, 66.5,
66.5, 64.3,64.2,63.4 (t, J = 4.0 Hz, CH2CH2CsF13), 63.0 (t, J = 4.0 Hz, CH2CH2C¢F13),
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62.9, 31.4 (t, J = 21.0 Hz, CH,CH:C6F13), 31.3 (t, J = 21.0 Hz, CH2CH:CsF13), 20.9.
HRMS (ESI"): calc. for CssHsoF26010SNa* [M+Na]*: 1419.2602, found: 1419.2589.

6. IPRm glycosylation of fluorous-tagged glycosyl donor 7 (Scheme 2)

BnO O

CH,Cl, Bno&' O//\S/\©
9,91% °5"%Me HO

10, 87%

A solution of compound 7 (50 mg, 0.036 mmol, 1.2 equiv) and 8&! (13.9 mg, 0.030
mmol, 1.0 equiv) in anhydrous CH2Cl, (0.60 mL) in the presence of 4A MS (100 wt%)
was stirred for 10 min at 0 <C. After the addition of Tf,O (6.0 pL, 0.036 mmol, 1.2
equiv), the solution was stirred at 0 <C for 30 min and quenched by addition of H.0O
(1.0 mL). The mixture was filtered through Celite and extracted with EtOAc. The
organic phase was washed with brine, dried over anhydrous Na SOa, concentrated in
vacuo and purified by flash column chromatography on silica gel to give compound 9
(25.6 mg, yield 91%) and compound 10 (28.7 mg, yield 87%).

OBn ~_-CsF13
0Bn HO _OBn /éﬁ/ Q
é@/ . 0 Tf0 BE&?O O _OBn . S/\o/\/ce':ws
BnO OPSBF Bnogﬁ - AcO
OAc BnOome
8

7

Methyl 4-0-(2-O-acetyl-3,4,6-tri-O-benzyl-g-b-glucopyranosyl)-2,3,6-tri-O-
benzyl-a-D-galactopyranoside (9)
oBn Colorless syrup, Rt = 0.63 (petroleum ether-EtOAc 2:1). 'H

Bnoé&o OBn NMR (400 MHz, CDCls) ¢ 7.36-7.25 (m, 28H, Ar-H), 7.18-

Acgnog% 7.16 (m, 2H, Ar-H), 4.99 (t, J = 8.4 Hz, 1H), 4.81-4.73 (m, 4H),

BOome | 4.69-4.63 (M, 4H), 4.58 (d, J = 12.0 Hz, 1H, PhCH>), 4.55 (d,

J=11.2 Hz, 1H, PhCH>), 4.49-4.46 (m, 3H), 4.40 (d, J = 12.0

Hz, 1H, PhCH>), 4.03 (d, J = 2.0 Hz, 1H), 3.89-3.83 (m, 2H), 3.81-3.77 (m, 2H), 3.71-

3.60 (m, 5H), 3.39-3.36 (m, 1H), 3.35 (s, 3H, OMe), 1.74 (s, 3H, OAc). *H NMR data
for 9 were the same as those reported in the literature.

9

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yl)sulfinyl]benzenemethanol (10)
White solid, Rf = 0.22 (petroleum ether-EtOAc 2:1). m.p. 58.9-
o e .. | 60.3 <. A mixture of sulfoxide R/S (1:1) isomers. "H NMR (400
\SAO/V “*| MHz, CDCls) 6 7.82-7.79 (m, 1H, Ar-H), 7.49-7.43 (m, 3H, Ar-H),
Hg;@ 0 4.85 (dd, J =6.0, 12.8 Hz, 1H, PhCH>), 4.69 (dd, J = 6.0, 12.8 Hz,
1H, PhCH>), 3.79-3.52 (m, 8H), 3.44-3.38 (m, 1H, SCH), 2.98 {t,
J=6.0 Hz, 1H, OH), 2.38-2.14 (m, 4H, CH2CH2CsF13). *C NMR (100 MHz, CDCl5)
0 140.6, 139.6, 131.8, 130.2, 128.8, 126.0, 67.1, 64.5, 63.7, 63.5 (t, J = 4.0 Hz,
CHyCH,CgF13), 62.4, 31.4 (t, J = 21.0 Hz, CH2CH2CgsF13). HRMS (ESIY): calc. for
C26H20F2604SNa* [M+Na]™: 945.0559, found: 945.0558.
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7. Regeneration of fluorous-tag (Scheme 2)

o C6F13 o ~CeF1s

H/\O/\/CSFB TSA, I H/\O/\/Ce'ﬂs
B ——
.S S
o CH,Cl,, 92%
HO HO

10 4

To a stirred solution of compound 10 (23.5 mg, 0.025 mmol, 1.0 equiv) in anhydrous
CH2Cl> (0.25 mL) was added thiosalicylic acid (11.8 mg, 0.076 mmol, 3.0 equiv) and
I2 (50 uL, 0.05 M in CH2Cly, 2.55 umol, 0.1 equiv). The resulting mixture was stirred
at room temperature for 11 h and extracted with EtOAc. The organic phase was washed
with saturated Na»S»>03, saturated NaHCO3 and brine, dried over anhydrous Na;SOs,
concentrated in vacuo. Then, the crude product was purified by the General Procedure
A to give compound 4 (21.2 mg, yield 92%) as colorless liquid. *H NMR data of
regenerated 4 were exactly the same as shown on page S5.

8. Preparation of donors

hd -5
/&f > O//S O\/\©
BnO S
oo ey Oﬁo
BnO

0B BRnO
SEt "z o
OA BnO 0 o)
BnO 4
114 OAc 11e

Compound 5, 11a,[4111b, 11¢,8 11d,[1 were synthesised according to the reported
procedures.

BnO ng
BnO EDCI, DMAP, DIPEA  BnO
BnO BnO
BnO CH,Cly, 90% 0.0
COOH 2wz IE

11e

=

2-0-Benzoyl-3,4,5-tri-O-benzyl-a-D-mannopyranosyl ortho-
cyclopropylethynylbenzoate (11e)
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To a stirred solution of S1[81 (298 mg, 0.54 mmol, 1.0 equiv)

BE(??%&OQ and ortho-cyclopropylethynyl benzoic acid S2 (120 mg, 0.64
S o mmol, 1.2 equiv) in anhydrous CH2Cl, (5.4 mL) was added

e Z DMAP (65.9 mg, 0.54 mmol, 1.0 equiv), EDCI (154.5 mg,

0.80 mmol, 1.5 equiv) and DIPEA (0.16 mL, 0.97 mmol, 1.8

equiv). The resulting mixture was stirred at room temperature
overnight. The mixture was extracted with EtOAc, washed with HO, saturated
NaHCOs and brine, dried over anhydrous Na2SO4, concentrated in vacuo and purified
by flash column chromatography on silica gel to give 11e (351 mg, yield 90%, o/}
1.2:1). a isomer: Colorless syrup, Ri= 0.67 (petroleum ether-EtOAc 5:1). [a]o ° +10.6
(c, 0.64 in CHCIs). *H NMR (400 MHz, CDCls) 6 8.08 (dd, J = 1.2, 8.4 Hz, 2H, Ar-H),
7.83 (dd, J=0.8,8.0 Hz, 1H, Ar-H), 7.55 (tt, J = 1.2, 7.6 Hz, 1H, Ar-H), 7.46 (dd, J =
1.2, 8.0 Hz, 1H, Ar-H), 7.43 (dd, J = 1.2, 6.8 Hz, 1H, Ar-H), 7.41-7.22 (m, 16H, Ar-
H), 7.16-7.14 (m, 4H, Ar-H), 6.50 (d, J = 2.0 Hz, 1H, H-1), 5.76 (t, J = 2.8 Hz, 1H, H-
2),4.86 (d, J = 10.4 Hz, 1H, PhCH>), 4.84 (d, J = 11.2 Hz, 1H, PhCH>), 4.77 (d, J =
12.0 Hz, 1H, PhCHy), 4.61 (d, J = 11.2 Hz, 1H, PhCHy), 4.57 (d, J = 10.4 Hz, 1H,
PhCHy), 4.55 (d, J = 12.0 Hz, 1H, PhCH>), 4.30 (dd, J = 3.2, 9.6 Hz, 1H, H-3), 4.25 (t,
J=19.6 Hz, 1H, H-4), 4.11 (ddd, J = 1.2, 3.2, 9.6 Hz, 1H, H-5), 3.95 (dd, J = 3.2, 11.2
Hz, 1H, H-6a), 3.79 (dd, J = 1.6, 11.2 Hz, 1H, H-6b), 1.58-1.51 (m, 1H), 0.81-0.69 (m,
4H). *C NMR (100 MHz, CDCl3) § 165.6, 164.2, 138.7, 138.5, 137.9, 134.8, 133.5,
132.4,131.0,130.7, 130.3,129.8, 128.7, 128.6, 128.5, 128.4, 128.2, 127.9, 127.7, 127.7,
127.3,125.1,100.4 (C-1),92.4,78.1, 75.7, 74.9, 74.7, 74.0, 73.8, 72.1, 68.9, 68.3, 9.3,
0.9. HRMS (ESI): calc. for CssHs20sNa"™ [M+Na]*: 745.2772, found: 745.2765. g
isomer: Colorless syrup, Rs= 0.65 (petroleum ether-EtOAc 5:1). [o]o ° —12.9 (c, 0.45
in CHCls3). *H NMR (400 MHz, CDCl3) § 8.12 (d, J = 7.2 Hz, 2H, Ar-H), 7.70 (d, J =
8.0 Hz, 1H, Ar-H), 7.56 (t, J = 7.6 Hz, 1H, Ar-H), 7.42-7.25 (m, 17H, Ar-H), 7.22-7.20
(m, 2H, Ar-H), 7.08 (dt, J = 1.2, 8.0 Hz, 1H, Ar-H), 6.07 (s, 1H, H-1), 5.94 (d, J = 2.8
Hz, 1H, H-2), 4.89 (d, J = 10.8 Hz, 1H, PhCH>), 4.83 (d, J = 11.2 Hz, 1H, PhCHy),
4.74 (d, J =12.0 Hz, 1H, PhCHy), 4.58 (d, J = 11.2 Hz, 2H, PhCH>), 4.54 (d, J = 12.0
Hz, 1H, PhCHy), 4.16 (t, J = 9.6 Hz, 1H, H-4), 3.94-3.90 (m, 2H), 3.86 (dd, J = 1.6,
11.2 Hz, 1H), 3.73 (ddd, J = 1.6, 3.2, 9.6 Hz, 1H, H-5), 1.50-1.44 (m, 1H), 0.86-0.80
(m, 4H). 3C NMR (100 MHz, CDCl3) § 166.1, 163.5, 138.6, 138.4, 137.6, 134.4, 133.4,
132.3,130.9, 130.3, 130.1, 128.6, 128.6, 128.5, 128.3, 128.2, 128.1, 128.0, 127.7, 127.7,
127.1,125.8, 100.4 (C-1), 92.0, 80.2, 76.5, 75.5, 74.5, 74.0, 73.6, 71.7, 68.9, 68.5, 9.1,
9.1, 0.9. HRMS (ESI"): calc. for CasH420sNa* [M+Na]*: 745.2772, found: 745.2777.

9. Preparation of fluorous-tagged acceptors 12

PTBF-OH
OBn

PO\ o NIS, TfOH ph -0 CF3COOH, Et;SiH
0 o Q F
Bno/%sw B%’O oPTB" — » HOo O OoPTHEF

OBz CH,Cl,, 85% OBz CH,Cly, 61% Bn OBz
s3 s4 12a
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0O-benzoyl-3-0-benzyl-4,6-O-benzylidene-£-D-glucopyranoside (S4)
~or A suspension of PTBF-OH (500 mg, 0.55 mmol, 1.0
OSA ot or. | equiv), S3C1 (376 mg, 0.66 mmol, 1.2 equiv) containing
o~ 813 . .
: activated 4A MS (100 wt%) in anhydrous CH2Cl, (6.6
PhE&&OV\Q . mL) was stirred at 0 <C for 10 min under argon. Then,
OBz N-iodosuccinimide (186 mg, 0.83 mmol, 1.5 equiv) and
TfOH (10 uL, 0.11 mmol, 0.2 equiv) were added. After stirring at 0 <C for 1 h, the
reaction was quenched by addition of EtsN (0.3 mL). The suspension was filtered
through Celite and concentrated in vacuo. Then, the crude product was purified by the
General Procedure A to give compound S4 (640 mg, yield 85%) as yellow foam, R¢=
0.20 (petroleum ether-EtOAc 8:1). [a]o 2° +4.4 (c, 1.08 in CHCI3). *H NMR (400 MHz,
CDCls) 6 7.94-7.92 (m, 2H, Ar-H), 7.57 (t, J =7.6 Hz, 1H, Ar-H), 7.50-7.48 (m, 2H,
Ar-H), 7.44-7.36 (m, 5H, Ar-H), 7.33 (d, J =7.6 Hz, 1H, Ar-H), 7.28 (t, J =7.2 Hz, 1H,
Ar-H), 7.16-7.10 (m, 4H, Ar-H), 7.07-6.99 (m, 3H, Ar-H), 5.60 (s, 1H), 5.35 (t, J =8.4
Hz, 1H), 4.98 (d, J = 12.8 Hz, 1H, PhCH>), 4.80 (d, J = 12.4 Hz, 2H, PhCH>), 4.67 (d,
J=12.0 Hz, 1H, PhCHy), 4.66 (d, J = 8.0 Hz, 1H, H-1), 4.40 (dd, J = 4.8, 10.4 Hz, 1H),
3.89-3.81 (m, 3H), 3.66-3.61 (m, 4H), 3.54-3.47 (m, 5H), 3.23-3.17 (m, J = 6.0 Hz, 1H,
SCH), 2.38-2.25 (m, 4H, CH2CH2C¢F13). *C NMR (100 MHz, CDCls) 6 165.2, 138.9,
138.1,137.5,133.2,132.5,130.2,130.1, 129.3, 128.9, 128.5, 128.5, 128.4, 128.4, 128.2,
127.8, 127.7, 126.2, 101.6, 100.9 (C-1), 81.9, 78.2, 74.2, 73.6, 70.3, 70.3, 69.1, 69.0,
66.6, 63.2 (t, J = 4.0 Hz, CH2CH2CsF13), 48.3, 31.5 (t, J = 21.0 Hz, CH2CH2C¢F13).
HRMS (ESI™): calc. for CsaHasF2609SNa*™ [M+Na]*: 1373.2183, found: 1373.2157.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-O-benzoyl-3,6-di-O-benzyl-#-D-glucopyranoside (12a)
A suspension of S4 (300 mg, 0.22 mmol, 1.0 equiv) and
4A MS (100 wt%) in anhydrous CH2Cl, (1.1 mL) was
0Bn stirred at 0 <C for 10 min under argon. Then, EtsSiH (0.18
&w ;@ mL, 1.11 mmol, 5.0 equiv) and CFsCOOH (83 uL, 1.11
BnO . f
mmol, 5.0 equiv) were added at 0 <C. The mixture was
warmed up to room temperature and stirred for 4 h. The suspension was filtered through
Celite and extracted with EtOAc. The organic phase was washed with saturated
NaHCOs and brine, dried over anhydrous Na.SQO4, concentrated in vacuo and purified
by flash column chromatography on silica gel to give 12a (183.6 mg, yield 61%) as
colorless syrup (the General Procedure A wasn’t used due to the existence of a small
amount of fluorous by-products, which were difficult to be separated by fluorous based
purification). Rf= 0.20 (petroleum ether-EtOAc 5:1). [o]o 2° —5.5 (c, 1.26 in CHCls).
'H NMR (400 MHz, CDCl3) ¢ 8.07-8.05 (m, 2H, Ar-H), 7.64 (t, J = 7.6 Hz, 1H, Ar-
H), 7.49 (t, J = 7.6 Hz, 2H, Ar-H), 7.42-7.32 (m, 9H, Ar-H), 7.22-7.20 (m, 4H, Ar-H),
7.10 (dt, J = 0.8, 7.6 Hz, 1H, Ar-H), 5.40 (dd, J = 8.0, 9.6 Hz, 1H, H-2), 5.06 (d, J =
12.8 Hz, 1H, PhCHy>), 4.88 (d, J = 13.2 Hz, 1H, PhCHy), 4.79 (d, J = 11.6 Hz, 1H,
PhCH), 4.73 (d, J = 11.6 Hz, 1H, PhCH>), 4.71 (d, J = 12.0 Hz, 1H, PhCH>), 4.67 (d,
J=8.0 Hz, 1H, H-1), 4.65 (d, J = 11.6, 1H, PhCH>), 3.91 (dd, J = 2.4, 9.2 Hz, 1H, H-

O/\/CsF13
o/\/C5F13
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6a), 3.88 (d, J = 4.4 Hz, 2H), 3.75-3.67 (M, 5H), 3.62 (dd, J = 4.4, 9.6 Hz, 1H, H-6b),
3.59-3.53 (m, 4H), 3.30-3.25 (M, J = 6.0 Hz, 1H, SCH), 2.80 (d, J = 2.4 Hz, 1H, OH),
2.45-2.32 (M, 4H, CH2CH2CsF13). 3C NMR (100 MHz, CDCl3) 6 165.3, 139.2, 138.2,
133.3,133.1,132.4,130.2,130.1, 128.8, 128.7, 128.6, 128.5, 128.3, 128.2, 128.1, 128.0,
128.0,127.7,100.4 (C-1), 82.4,74.7,74.3,74.0, 73.6, 72.5, 70.5, 70.3, 70.2, 68.8, 63.2
(t, J =4.0 Hz, CH,CH2C¢F13), 48.2, 31.4 (t, J = 21.0 Hz, CH2CH2CsF13). HRMS (ESI™):
calc. for CssHasF2609SNa* [M+Na]*: 1375.2340, found: 1375.2341.

OH

Y0 Cu(OTH),, BHy THF
Fh Bﬁ&&/OPTBF 27 BIO-N—\_OPTEF

0Bz CH,Cly, 94% 0Bz
s4 12b

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0-benzoyl-3,4-di-O-benzyl-p-D-glucopyranoside (12b)
o~ CoF s A suspension of S4 (300 mg, 0.22 mmol, 1.0 equiv) and
o~ G | 4A MS (100 wt%) in anhydrous CHCl> (2.2 mL) was
OH S stirred at 0 <C for 10 min under argon. Then, BHsz -THF
Bg&é&o@@ o (1.1mL, 1 MinTHF, 1.1 mmol, 5.0 equiv) and Cu(OTf)
082 (12.0 mg, 0.03 mmol, 0.15 equiv) were added at 0 <C.
The mixture was warmed up to room temperature and stirred for 2.5 h and quenched by
addition of MeOH (0.5 mL). The suspension was filtered through Celite and
concentrated in vacuo. Then, the crude product was purified by the General Procedure
A to give 12b (280.9 mg, yield 94%) as white solid, Rs= 0.37 (petroleum ether-EtOAc
3:1). [a]o ?° +8.1 (c, 3.81 in CHCI3). *H NMR (400 MHz, CDCls) 6 7.96 (d, J = 7.6 Hz,
2H, Ar-H), 7.55 (t, J = 7.6 Hz, 1H, Ar-H), 7.43-7.27 (m, 9H, Ar-H), 7.18-7.02 (m, 7H,
Ar-H), 5.30 (t, J = 8.8 Hz, 1H, H-2), 4.95 (d, J = 12.4 Hz, 1H, PhCH>), 4.85 (d, J =
11.2 Hz, 1H, PhCHy), 4.83 (d, J = 12.8 Hz, 1H, PhCHy), 4.72 (d, J = 11.2 Hz, 1H,
PhCHy), 4.66 (d, J = 10.8 Hz, 1H, PhCH>), 4.64 (d, J = 10.0 Hz, 1H, PhCH>), 4.62 (d,
J=7.6 Hz, 1H, H-1), 3.88 (ddd, J = 2.4, 5.6, 11.6 Hz, 1H), 3.81 (t, J = 9.2 Hz, 1H, H-
3), 3.75-3.63 (m, 6H), 3.57-3.49 (m, 4H), 3.44 (ddd, J = 2.4, 4.4, 9.6 Hz, 1H, H-5),
3.28-3.22 (m, J = 6.0 Hz, 1H, SCH), 2.38-2.28 (m, 4H, CH2CH2CsF13), 2.00 (t, J = 6.0
Hz, 1H, OH). *C NMR (100 MHz, CDCls) § 165.4, 139.1, 138.0, 137.9, 133.3, 133.3,
132.6, 130.2, 130.0, 129.1, 128.7, 128.5, 128.5, 128.3, 128.2, 127.9, 127.8, 100.3 (C-
1), 82.8, 77.9, 75.7, 75.3, 73.9, 70.3, 70.3, 69.0, 63.2 (t, J = 4.0 Hz, CH>CHCsF13),
48.2, 31.4 (t, J = 21.0 Hz, CH,CH>C¢F13). HRMS (ESI): calc. for Cs3HasF2609SNa*
[M+Na]*: 1975.2340, found: 1975.2369.
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(2) BF3-THF, TMSOTf OBz CH,Cly, 70% OBz

S5 CH,Cl, S6 S7
96% for 2 steps

PTBF-OH OLev Olev
NIS, TfOH BF3-Et,0
— ?gggé&/OPTBF ——  BnO-N= 2 opTs
CH,Cl,, 90% OBz MeCN, 88% OBz
s8 12¢

4-Methylphenyl 2-O-benzoyl-3-O-(tert-butyldimethylsilyl)-4-O-benzyl-1-thio-g-D-
glucopyranoside (S6)
— To a stirred soltuion of S5 (980 mg, 2.01 mmol, 1.0 equiv) in
ggg&&sm pyridine (10.0 mL) was added benzoyl chloride (1.2 mL, 10.03 mmol,
se OB? 5.0 equiv). The mixture was warmed up to 80 <C, stirred overnight
and extracted with EtOAc. The organic phase was washed with 1 M
HCI, saturated NaHCO3 and brine, dried over anhydrous Na2SOs4, concentrated in vacuo
to give crude product. A suspension of the above crude product and 4A MS (100 wt%)
in anhydrous CH2Cl> (10.0 mL) was stirred at 0 <C for 10 min under argon. Then,
BHz -THF (10.0 mL, 1 M in THF, 10.0 mmol, 5.0 equiv) and TMSOTf (54 uL, 0.30
mmol, 0.15 equiv) were added at 0 <C. The mixture was warmed up to room
temperature and stirred for 4 h and quenched by addition of EtsN (0.5 mL). The
suspension was filtered through Celite and extracted with EtOAc, washed with H20O
and brine, dried over anhydrous Na>SOa, concentrated in vacuo and purified by flash
column chromatography on silica gel to give S6 (1.15 g, 96% yield for two steps) as
colorless syrup, Ri= 0.47 (petroleum ether-EtOAc 6:1). [o]p ° +16.6 (c, 1.00 in CHCI3).
'H NMR (600 MHz, CDCl3) ¢ 8.06-8.05 (m, 2H, Ar-H), 7.58 (t, J = 7.8 Hz, 1H, Ar-
H), 7.45 (t, J =7.8 Hz, 2H, Ar-H), 7.34-7.26 (m, 7H, Ar-H), 7.06 (d, J = 7.8 Hz, 2H,
Ar-H), 5.16 (t, J = 9.6 Hz, 1H), 4.83 (d, J = 12.0 Hz, 1H, PhCH), 4.71 (d, = 10.2 Hz,
1H, H-1), 4.61 (d, J = 12.0 Hz, 1H, PhCH?>), 3.93 (t, J = 9.0 Hz, 1H), 3.85 (d, J = 10.8
Hz, 1H), 3.65 (dd, J = 3.6, 12.0 Hz, 1H), 3.53 (t, J = 9.6 Hz, 1H), 3.44 (ddd, J = 2.4,
4.2, 9.6 Hz, 1H), 2.30 (s, 3H, CH3), 1.92 (brs, 1H, OH), 0.76 (s, 9H, C(CHa)3), —0.01
(s, 3H, CHs), —0.18 (s, 3H, CHs). *C NMR (150 MHz, CDCls) ¢ 165.6, 138.4, 138.1,
133.3, 133.2, 130.4, 130.1, 129.9, 129.3, 128.6, 128.6, 127.9, 127.8, 87.1 (C-1), 79.8,
78.5, 76.8, 75.3, 73.5, 62.2, 25.9, 21.3, 18.0, —3.8, —4.1. HRMS (ESI*): calc. for
C33H4206SSiNa* [M+Na]*: 617.2363, found: 617.2362.

4-Methylphenyl 2-0-benzoyl-3-O-(tert-butyldimethyilsilyl)-4-O-benzyl-6-O-
levulinyl-1-thio-g-D-glucopyranoside (S7)
Lovo To a stirred solution of S6 (500 mg, 0.84 mmol, 1.0 equiv), EDCI
?BS&&STO' (322 mg, 1.68 mmol, 2.0 equiv) and DMAP (21 mg, 0.17 mmol, 0.2
s7 °% equiv) in anhydrous CH2Cl> (8.4 mL) was added levulinic acid (0.17
mL, 1.68 mmol, 2.0 equiv) at 0 <C. The resulting mixture was warmed up to room
temperature, stirred overnight and extracted with EtOAc. The organic phase was
washed with saturated NaHCO3 and brine, dried over anhydrous Na>SOa, concentrated
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in vacuo and purified by flash column chromatography on silica gel to give S7 (410 mg,
yield 70%) as colorless syrup, Ri= 0.26 (petroleum ether-EtOAc 5:1). [a]o 2° +21.1 (c,
1.00 in CHCls). *H NMR (400 MHz, CDCls) 6 8.05-8.03 (m, 2H, Ar-H), 7.57 (t, J =
7.6 Hz, 1H, Ar-H), 7.44 (t, J =7.6 Hz, 2H, Ar-H), 7.34-7.26 (m, 7H, Ar-H), 7.04 (d, J
= 8.0 Hz, 2H, Ar-H), 5.14 (t, J = 9.6 Hz, 1H), 4.84 (d, J = 11.6 Hz, 1H, PhCHy), 4.66
(d, J =10.0 Hz, 1H, H-1), 453 (d, J = 11.2 Hz, 1H, PhCHy), 4.41 (dd, J = 2.0, 12.0
Hz, 1H, H-6a), 4.10 (dd, J = 5.2, 12.0 Hz, 1H, H-6b), 3.92 (t, J = 8.8 Hz, 1H), 3.58
(ddd, J =2.0, 5.2, 9.6 Hz, 1H, H-5), 3.48 (t, J = 9.6 Hz, 1H), 2.73 (t, J = 6.8 Hz, 2H),
2.59-2.56 (m, 2H), 2.29 (s, 3H, CH3), 2.17 (s, 3H, CHz), 0.76 (s, 9H, C(CHz3)3), 0.02 (s,
6H, CH3 x2). 3C NMR (150 MHz, CDCls) 6 206.6, 172.5, 165.6, 138.2, 137.8, 133.3,
133.2, 130.5, 130.1, 129.7, 129.5, 128.6, 128.6, 128.0, 127.9, 87.1 (C-1), 78.7, 77.3,
77.0,75.4,73.2,635,38.1, 30.1, 28.1, 25.9, 21.3, 18.0, —3.8, —4.0. HRMS (ESI"): calc.
for CagH3s0sSSiNa™ [M+Na]*: 715.2731, found: 715.2721.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0-benzoyl-3-O-(tert-butyldimethylsilyl)-4-O-benzyl-6-O-levulinyl-g-D-
glucopyranoside (S8)

A suspension of S7 (358 mg, 0.52 mmol, 1.2 equiv),

o CeFs .. | PTB"-OH (395 mg, 0.44 mmol, 1.0 equiv) and 4A MS
HS/\O/\/ *™1 (100 wt%) in anhydrous CH2Cl, (2.9 mL) was stirred at
BL%%@VOV\E) 0 <C for 10 min..Then, N-iodosuccinimide (147 mg,
i~ 0.65mmol, 1.5 equiv) and TfOH (3.9 uL, 0.06 mmol, 0.1

equiv) were added at 0 <C. The reaction mixture was
stirred at 0 <C for 1 h and then quenched by addition of EtsN (0.2 mL). The suspension
was filtered through Celite and concentrated in vacuo. Then, the crude product was
purified by the General Procedure A to give compound S8 (579 mg, yield 90%) as
colorless syrup, Rs= 0.25 (petroleum ether-EtOAc 5:1). [o]o 2° +4.1 (c, 1.00 in CHCI3).
'H NMR (400 MHz, CDCls) § 7.97 (dd, J = 1.6, 8.4 Hz, 2H, Ar-H), 7.54 (t, J = 7.6 Hz,
1H, Ar-H), 7.40 (t, J = 7.6 Hz, 2H, Ar-H), 7.35-7.25 (m, 7H, Ar-H), 7.13 (dt, J = 1.6,
7.6 Hz, 1H, Ar-H), 6.99 (dt, J = 1.2, 7.6 Hz, 1H, Ar-H), 5.22 (dd, J = 8.0, 9.2 Hz, 1H,
Ar-H), 4.93 (d, J = 12.8 Hz, 1H, PhCH>), 4.86 (d, J = 11.6 Hz, 1H, PhCH>), 4.78 (d, J
=13.2 Hz, 1H, PhCH>), 4.55 (d, J = 11.2 Hz, 1H, PhCH>), 4.52 (d, J = 8.0 Hz, 1H, H-
1), 4.41(d, J = 11.2 Hz, 1H), 4.16 (dd, J = 4.0, 12.0 Hz, 1H, H-6a), 3.93-3.89 (m, 1H),
3.63 (g, J=6.8 Hz, 4H), 3.57-3.47 (m, 6H), 3.21-3.16 (m, J = 5.6 Hz, 1H, SCH), 2.75-
2.70 (m, 2H), 2.60-2.57 (m, 2H), 2.39-2.26 (m, 4H, CH2CH2CsF13), 2.16 (s, 3H, CH3),
0.77 (s, 9H, C(CHs)3), —0.01 (s, 3H, CHs), —0.02 (s, 3H, CH3). 3C NMR (100 MHz,
CDCls) 6 206.6, 172.6, 165.4, 139.2, 137.9, 133.2, 133.2, 132.4, 130.5, 130.2, 128.9,
128.6, 128.4, 128.3, 128.0, 127.9, 127.7, 100.1 (C-1), 78.9, 75.5, 75.3, 74.5, 73.3, 70.3,
70.2, 68.7, 63.2 (t, J = 4.0 Hz, CH2CH2CsF13), 48.2, 38.1, 31.4 (t, J = 21.0 Hz,
CH2CH:C¢F13), 30.0, 28.1, 25.9, 18.0, —3.9, —4.1. HRMS (ESI"): calc. for
Cs7HeoF26011SSiNa* [M+Na]*: 1497.3103, found: 1497.3124.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-O-benzoyl-4-0O-benzyl-6-O-levulinyl-#-D-glucopyranoside (12¢)
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or To astirred solution of S8 (320 mg, 0.22 mmol, 1.0 equiv)
ﬁ "" | in MeCN (2.2 mL) was added BFs £6,0 (30 pL, 0.24
o0 813 . - -
: mmol, 1.1 equiv) at 0 <C, the resulting mixture was
;@ stirred for 0.5 h and extracted with EtOAc. The organic
12¢ phase was washed with saturated NaHCO3s and brine,
dried over anhydrous Na2SO4 and concentrated in vacuo.
Then, the crude product was purified by the General Procedure A to give compound
12c¢ (259 mg, yield 88%) as colorless syrup, Rf= 0.30 (petroleum ether-EtOAc 3:1).
[0]o2° 8.0 (¢, 2.70 in CHCI3). *H NMR (400 MHz, CDCl3) 6 7.98 (dd, J = 1.2, 8.4 Hz,
2H, Ar-H), 7.55 (t, J = 7.6 Hz, 1H, Ar-H), 7.43-7.31 (m, 9H, Ar-H), 7.18 (dt, J = 1.6,
7.6 Hz, 1H, Ar-H), 7.09 (dt, J = 1.2, 7.6 Hz, 1H, Ar-H), 5.09 (dd, J = 8.0, 9.6 Hz, 1H),
4.98 (d, J =12.8 Hz, 1H, PhCHy), 4.86 (d, J = 11.2 Hz, 1H, PhCH>), 4.83 (d, J = 12.4
Hz, 1H, PhCHy), 4.70 (d, J = 11.2 Hz, 1H, PhCHy), 4.63 (d, J = 7.6 Hz, 1H, H-1), 4.41
(dd, J =2.0, 12.4 Hz, 1H, H-6a), 4.32 (dd, J = 4.4, 12.0 Hz, 1H, H-6b), 3.91-3.88 (dt,
J=4.0, 8.8 Hz, 1H), 3.66-3.58 (m, 6H), 3.55-3.49 (m, 4H), 3.25-3.20 (m, J = 6.0 Hz,
1H, SCH), 2.76-2.72 (m, 3H), 2.60 (t, J = 6.4 Hz, 2H), 2.37-2.24 (m, 4H,
CH2CH2C6F13), 2.17 (s, 3H, CH3). 13C NMR (100 MHz, CDCl3) 6 206.6, 172.7, 166.6,
138.9, 138.0, 133.6, 133.5, 132.4, 130.2, 129.8, 129.2, 128.8, 128.5, 128.5, 128.5, 128.4,
128.3, 127.7,99.8 (C-1), 78.1, 76.5, 75.1, 75.1, 73.2, 70.3, 70.3, 69.0, 63.2 (t, J = 4.0
Hz, CH,CH2CsF13), 48.3, 38.1, 31.4 (t, J = 21.0 Hz, CH2CH2CsF13), 30.0, 28.1. HRMS
(ESI*): calc. for Cs1HasF26011SNa*™ [M+Na]*: 1383.2238, found: 1383.2233.
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2,3-di-O-benzoyl-4,6-O-benzylidene-f-D-galactopyranoside (S10)
A suspension of S9! (110 mg, 0.19 mmol, 1.2 equiv),

) o ~CoFis PTBF-OH (143 mg, 0.16 mmol, 1.0 equiv) and 4A MS
Lo S/\O/\/CGF” (100 wit%) in anhydrous CHCl2 (1.9 mL) was stirred at
? o oj;@ 0 <C for 10 min. Then, N-iodosuccinimide (54.4 mg, 0.24
B2OA— $10 mmol, 1.5 equiv) and TfOH (2.3 pL, 0.03 mmol, 0.2 equiv)

were added at 0 <C. The reaction mixture was stirred at
0 <C for 2 h and then quenched by addition of EtsN (0.2 mL). The suspension was
filtered through Celite and concentrated in vacuo. Then, the crude product was purified
by the General Procedure A to give compound S10 (197 mg, yield 76%) as white foam,
R¢=0.50 (petroleum ether-EtOAC 4:1). [a]p 2° +45.3 (c, 2.97 in CHClIs). *H NMR (400
MHz, CDClz) ¢ 7.97 (d, J = 8.0 Hz, 2H, Ar-H), 7.92 (d, J = 8.4 Hz, 2H, Ar-H), 7.52-
7.45 (m, 4H, Ar-H), 7.39-7.32 (m, 9H, Ar-H), 7.16 (dt, J = 0.8, 7.6 Hz, 1H, Ar-H), 7.05
(t, J =7.6 Hz, 1H, Ar-H), 5.92 (dd, J = 8.0, 10.0 Hz, 1H, H-2), 5.55 (s, 1H, PhCH),
5.33 (dd, J = 3.6, 10.4 Hz, 1H, H-3), 5.11 (d, J = 12.8 Hz, 1H, PhCH>), 4.89 (d, J =
13.2 Hz, 1H, PhCH>), 4.81 (d, J = 8.0 Hz, 1H, H-1), 4.58 (d, J = 3.6 Hz, 1H, H-4), 4.43
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(d, J = 12.8 Hz, 1H, H-6a), 4.14 (dd, J = 1.2, 12.4 Hz, 1H, H-6b), 3.67-3.62 (m, 5H),
3.58-3.50 (m, 4H), 3.25-3.20 (m, J = 5.6 Hz, 1H, SCH), 2.38-2.23 (m, 4H,
CH2CH2C6F13). *C NMR (150 MHz, CDCl3) 6 166.4, 165.4, 139.3, 137.7, 133.6, 133.3,
133.2,132.8,130.2,130.0, 130.0, 129.3, 129.2, 129.1, 128.6, 128.5, 128.4, 128.3, 127.9,
126.5, 101.1, 100.4 (C-1), 73.8, 73.0, 70.3, 70.2, 69.4, 69.1, 68.8, 66.8, 63.2 (brs,
CH>CH2C¢F13), 48.4, 31.4 (t, J = 21.0 Hz, CH,CH,CsF13). HRMS (ESI*): calc. for
Cs3Ha2F26010SNa™ [M+Na]*: 1387.1976, found: 1387.1976.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2,3-di-O-benzoyl-4-O-benzyl-p-D-galactopyranoside (12d)
or A suspension of S10 (267 mg, 0.20 mmol, 1.0 equiv) and
o e .
\/\O/\/CSFH 4,.& MS (100 wt%) in aphydrous CH2CI> (1.9 mL) was
Bo OH & stirred at 0 < for 10 min under argon. Then, BHz -THF
Bzogo O\;@ (1.0mL, 1 MinTHF, 1.0 mmol, 5.0 equiv) and Cu(OTf)2
OBz 12d (10.7 mg, 0.03 mmol, 0.15 equiv) were added at 0 <C. The
mixture was warmed up to room temperature, stirred for 2 h and quenched by addition
of EtsN (0.3 mL). The suspension was filtered through Celite and concentrated in vacuo.
Then, the crude product was purified by the General Procedure A to give compound
12d (219 mg, yield 82%) as colorless syrup, Rf= 0.50 (petroleum ether-EtOAc 4:1).
[o]o 2 +19.2 (c, 2.50 in CHClI3). *H NMR (400 MHz, CDCls) 6 7.96 (dd, J = 1.6, 8.4
Hz, 2H, Ar-H), 7.90 (dd, J = 1.2, 8.4 Hz, 2H, Ar-H), 7.52-7.46 (m, 2H, Ar-H), 7.39-
7.31(m, 6H, Ar-H), 7.26-7.21 (m, 5H, Ar-H), 7.17 (dt, J = 1.2, 7.6 Hz, 1H, Ar-H), 7.06
(dt,J=1.2, 7.6 Hz, 1H, Ar-H), 5.89 (dd, J = 8.0, 10.4 Hz, 1H), 5.29 (dd, J = 3.2, 4.4
Hz, 1H, Ar-H), 5.00 (d, J = 12.8 Hz, 1H, PhCHy), 4.92 (d, J = 12.8 Hz, 1H, PhCH>),
477 (d, J = 11.6 Hz, 1H, PhCHy), 4.72 (d, J = 8.0 Hz, 1H, H-1), 4.47 (d, J = 12.0 Hz,
1H, PhCH>), 4.12 (d, J = 2.8 Hz, 1H), 3.88 (dd, J = 7.2, 11.2 Hz, 1H), 3.70 (t, J = 6.0
Hz, 1H), 3.67-3.67 (dt, J = 1.6, 6.4 Hz, 1H), 3.57-3.49 (m, 4H), 3.26-3.20 (m, J = 6.4
Hz, 1H, SCH), 2.39-2.26 (m, 4H, CH2CH2CsF13), 1.73 (d, J = 3.6 Hz, 1H, OH). *C
NMR (150 MHz, CDCls) 6 166.2, 165.5, 139.0, 137.5, 133.7, 133.5, 133.2, 132.6, 130.1,
130.0, 129.9, 129.3, 129.2, 128.8, 128.7, 128.7, 128.5, 128.4, 127.8, 100.4 (C-1), 75.4,
75.0, 75.0, 73.5, 70.3, 70.3, 68.7, 63.2 (brs, CH>CH>C¢F13), 62.0, 48.4, 31.4 (t, J = 21.0
Hz, CH2CH,CsF13). HRMS (ESI™): calc. for Cs3HasF26010SNa*™ [M+Na]*: 1389.2132,
found: 1389.2150.

OH
OLev AcOH, Pyridine
N,H,—H,0 o] F
OBz CH,Cly, 84% OBz
12c 12e

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0O-benzoyl-4-O-benzyl-p-d-glucopyranoside (12e)
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To a stirred solution of 12c¢ (230 mg, 0.17 mmol, 1.0

o O oc.. | €quiv) in anhydrous CH.Clz (1.7 mL) was successively
HSAO/\/ "1 added AcOH (0.29 mL, 5.07 mmol, 30.0 equiv), pyridine

s\ O;@ (0.41 mL, 5.07 mmol, 30.0 equiv) and N2H4-H,0 (16.4
N T e 1z uL, 0.34 mmol, 2.0 equiv) at 0 <C. The resulting mixture

was warmed up to room temperature and stirred for 30
min. The mixture was extracted with EtOAc, the organic phase was washed with 1 M
HCI, saturated NaHCO3 and brine, dried over anhydrous Na>SO4 and concentrated in
vacuo. Then, the crude product was purified by the General Procedure A to give
compound 12e (180 mg, yield 84%) as colorless syrup, Rf= 0.25 (petroleum ether-
EtOAc 3:1). [a]o ° —7.0 (c, 0.43 in CHCI3). *H NMR (400 MHz, CDCls) § 7.99 (d, J
=7.2Hz, 2H, Ar-H), 7.56 (t, J = 7.2 Hz, 1H, Ar-H), 7.44-7.28 (m, 9H, Ar-H), 7.19 (dt,
J=0.8, 7.2 Hz, 1H, Ar-H), 7.09 (dt, J = 0.8, 7.2 Hz, 1H, Ar-H), 5.08 (dd, J = 8.0, 9.2
Hz, 1H, H-2), 4.98 (d, J = 12.4 Hz, 1H, PhCH), 4.85 (d, J = 12.8 Hz, 1H, PhCH>),
4.84 (d, J =11.2 Hz, 1H, PhCHy), 4.74 (d, J = 11.2 Hz, 1H, PhCH>), 4.67 (d, J = 8.0
Hz, 1H, H-1), 3.93-3.88 (m, 2H), 3.75 (ddd, J = 4.4, 7.2, 12.0 Hz, 1H), 3.68-3.61 (m,
5H), 3.57-3.50 (m, 4H), 3.43 (ddd, J = 2.8, 4.4, 9.6 Hz, 1H, H-5), 3.30-3.24 (m, J=5.6
Hz, 1H, SCH), 2.60 (d, J = 4.0 Hz, 1H, OH), 2.40-2.26 (m, 4H, CH2CH2CsF13), 2.04
(t, J = 6.4 Hz, 1H, OH). **C NMR (150 MHz, CDCl3) ¢ 166.5, 139.0, 138.1, 133.6,
133.5, 132.6, 130.2, 129.8, 129.3, 128.8, 128.6, 128.6, 128.4, 128.3, 127.8, 100.0 (C-
1), 78.1, 76.2, 75.5, 75.1, 75.1, 70.3, 70.3, 69.2, 63.2 (t, J = 4.0 Hz, CH2CH2CsF13),
62.1, 483, 314 (t, J = 21.0 Hz, CH2CH:C¢F13). HRMS (ESI*): calc. for
CaeHaoF2609SNa* [M+Na]*: 1285.1870, found:1285.1884.

10. Orthogonal glycosylations of fluorous-tagged acceptors (Table 1)

OBn

% OBn OBn OBn
BnO O o. cal o TMSOTf e}
BnO Ny OCR e oo oPTBF ———~ BROT O N _OPTB*

Bn
OAC  NH 0Bz CH,Cly, 93% OAC bz
5 12a 13a

A solution of glycosyl donor 5 (19.8 mg, 0.031 mmol, 1.5 equiv), fluorous acceptor 12a
(35 mg, 0.026 mmol, 1.0 equiv) in anhydrous CH2Cl, (0.52 mL) in the presence of 4A
MS (100 wt%) was stirred at 0 <C for 10 min. After addition of TMSOTT (1.4 L, 0.008
mmol, 0.3 equiv), the solution was stirred at 0 <C for 2 h and quenched by addition of
EtsN (0.2 mL). The mixture was filtered through Celite and concentrated in vacuo. Then,
the crude product was purified by the General Procedure A to give compound 13a (44.1
mg, yield 93%) as colorless syrup.

OBn OBn OBn
OBn TA,0 o
BnO e OBz CH,Cly, 91% OAC OBz

Ma 12a 13a
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A solution of glycosyl donor 11a (17.9 mg, 0.027 mmol, 1.2 equiv), fluorous acceptor
12a (30 mg, 0.022 mmol, 1.0 equiv) in anhydrous CH2Cl, (0.44 mL) in the presence of
4A MS (100 wt%) was stirred at 0 <T for 10 min. After addition of Tf0 (4.5 L, 0.027
mmol, 1.2 equiv), the solution was stirred at 0 <C for 30 min and quenched by addition
of saturated aqueous NaHCOs3 (0.2 mL). The mixture was filtered through Celite and
concentrated in vacuo. Then, the crude product was purified by the General Procedure
A to give compound 13a (36.9 mg, yield 91%) as colorless syrup.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
4-0-(2-O-acetyl-3,4,6-tri-O-benzyl-#-D-glucopyranosyl)-2-O-benzoyl-3,6-di-O-
benzyl-#-D-glucopyranoside (13a)

O/\/CGF13 Colorless syrup. Rf = 0.50 (petroleum ether-

o/\/CeFm EtOAC 3:1). [a]o 2° +10.7 (c, 2.99 in CHCIs). H

OBn OBn NMR (400 MHz, CDCls) 6 7.88 (d, J = 7.2 Hz,
Ba%’oéwm&w v\© 2H, Ar-H), 7.53 (t, J = 7.2 Hz, 1H, Ar-H), 7.39-

7.25 (m, 18H, Ar-H), 7.23-7.08 (m, 9H, Ar-H),
7.03-6.93 (m, 4H, Ar-H), 5.31 (dd, J = 8.0, 9.2 Hz, 1H), 4.98 (dd, J = 8.0, 9.2 Hz, 1H),
4.98 (d, J =13.2 Hz, 1H, PhCHy), 4.89 (d, J = 12.0 Hz, 1H, PhCHy), 4.80-4.70 (m, 4H,
PhCHy>), 4.64 (d, J = 11.6 Hz, 1H, PhCH), 4.61 (d, J = 11.2 Hz, 1H, PhCH>), 4.56 (d,
J=7.6 Hz, 1H, H-1), 454 (d, J = 11.2 Hz, 1H, PhCH), 4.53 (d, J = 7.6 Hz, 1H, H-
1'),4.51 (d, J = 11.6 Hz, 1H, PhCH), 4.39 (t, J = 12.0 Hz, 2H, PhCHy), 4.10 (t, 1H, J
= 9.2 Hz), 3.76-3.57 (m, 10H), 3.55-3.47 (m, 5H), 3.42 (dt, J = 2.4, 9.6 Hz, 1H), 3.32-
3.29 (m, 1H), 3.22-3.16 (m, J = 6.0 Hz, 1H, SCH), 2.36-2.23 (m, 4H, CH2CH2CsF13),
1.89 (s, 3H, OAc). *C NMR (100 MHz, CDCls) 6 169.5, 165.3, 139.3, 138.7, 138.5,
138.4,138.2, 138.2, 133.0, 133.0, 132.4, 130.4, 130.1, 128.8, 128.7, 128.6, 128.6, 128.5,
128.4,128.2, 128.1, 128.1, 128.0, 127.9, 127.9, 127.8, 127.7, 127.6, 127.3, 100.5 (C-
1), 100.4 (C-1"), 83.2, 80.4, 78.2, 75.6, 75.4, 75.3, 75.1, 74.5, 73.9, 73.9, 73.6, 73.3,
70.3, 70.2, 68.8, 68.7, 68.0, 63.1 (t, J = 4.0 Hz, CH>CH2C¢F13), 48.2, 31.5 (t, J = 21.0
Hz, CH2CH2CsF13), 21.1. HRMS (ESI"): calc. for CgaH7eF26015SNa”™ [M+Na]™:
1849.4382, found: 1849.4357.

Y

\/\© OH
Th,0 o
+ BnO o _optef ——————~ Bgﬂo OPTB"
BnO CHCly, 98%
OBz
12b

AcO
11b

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
6-0-(2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-2-O-benzoyl-3,4-di-O-benzyl-£-D-
glucopyranoside (13b)
o~ CFis A solution of glycosyl donor 11b (21.6 mg,
/\/cep13 0.044 mmol, 1.2 equiv), fluorous acceptor 12b

(50 mg, 0.037 mmol, 1.0 equiv) in anhydrous
W@&OV\Q CH2Cl; (0.74 mL) in the presence of 4A MS
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(100 wt%) was stirred at 0 <C for 10 min, then Tf,O (7.5 uL, 0.044 mmol, 1.2 equiv)
was added. The reaction mixture was stirred at 0 <C for 30 min and quenched by
addition of EtsN (0.2 mL). The mixture was filtered through Celite and concentrated in
vacuo. Then, the crude product was purified by the General Procedure A to give
compound 13b (58.9 mg, yield 98%) as yellow syrup, Rf = 0.50 (petroleum ether-
EtOAc 4:1). [a]o ?° —6.7 (c, 1.40 in CHCI3). *H NMR (400 MHz, CDCls) § 7.95 (d, J
= 7.2 Hz, 2H, Ar-H), 7.54 (t, J = 7.2 Hz, 1H, Ar-H), 7.40 (t, J = 7.2 Hz, 2H, Ar-H),
7.33-7.27 (m, 6H, Ar-H), 7.17-7.03 (m, 8H, Ar-H), 5.33-5.26 (m, 3H, H-1"), 5.05 (t, J
=10.0 Hz, 1H), 4.93 (d, J = 12.4 Hz, 1H, PhCH>), 4.89 (d, J = 11.2 Hz, 1H, PhCH>),
4.77 (d, J = 14.4 Hz, 2H, PhCH>), 4.71 (d, J = 10.8 Hz, 1H), 4.63 (d, J = 11.2 Hz, 2H,
PhCH>), 4.56 (d, J = 8.0 Hz, 1H, H-1), 4.00-3.91 (m, 2H), 3.79 (t, J = 8.8 Hz, 1H),
3.72-3.65 (m, 2H), 3.61 (q, J = 6.8 Hz, 4H), 3.54-3.44 (m, 5H), 3.22-3.16 (m, J = 6.0
Hz, 1H, SCH), 2.36-2.25 (m, 4H, CH2CH2CsF13), 2.11 (s, 3H, OAc), 2.04 (s, 3H, OAC),
1.96 (s, 3H, OAc), 1.16 (d, J = 6.4 Hz, 3H, CH3). *C NMR (100 MHz, CDCls) 6 170.4,
170.2,170.1, 165.3, 138.8, 138.1, 137.8, 133.8, 133.2, 132.1, 130.3, 130.1, 129.3, 128.7,
128.5,128.2,128.2,128.1,127.9, 127.5,100.0 (C-1),97.9 (C-1"), 83.1, 78.1, 75.4, 75.3,
74.9, 739, 71.1, 70.3, 70.2, 69.9, 69.4, 68.9, 66.8, 66.7, 63.1 (t, J = 4.0 Hz,
CHyCH,CeF13), 48.1, 31.4 (t, J = 21.0 Hz, CH2,CH,CeF13), 21.1, 20.9, 17.5. HRMS
(ESI*): calc. for CesHe2F26016SNa*™ [M+Na]*: 1647.3236, found: 1647.3240.

N2
C|@—/< S11
COOMe
OH Q 0

OAc
07 ~SEt Rhy(Oct); , TFOH
mAc n Bno/é&/OPTBF AcOOAC o ]
AcO9AC BnO CH,Cly, 94% BnoO OPTB

BnO
OBz OBz
1c 12b 13c

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
6-0-(2,3,4-tri-O-acetyl-6-deoxy-g-L-galactopyranosyl)-2-O-benzoyl-3,4-di-O-
benzyl-g-D-glucopyranoside (13c)

' o ~CeF1s To a stirred mixture of donor 11c (11.1 mg, 0.033
%O Hﬂo/vcsﬂs mmol, 1.5 equiv), fluorgus acceptor 12b (30 mg,
AcoOAC é& i@ 0.022 mmol, 1.0 equiv), diazo compound S11 (8.4 mg,
Bhan0 . ° 1 0.040 mmol, 1.8 equiv) in anhydrous CH:Cl, (0.74

mL) in the presence of 4A MS (100 wt%) was added
Rhy(oct)s (17.2 uL, 5 mg/mL in CH2Cly, 0.5 mol%). The resulting mixture was stirred
at 0 <C for 30 min until the yellow color disappeared. Then, TfOH (0.4 uL, 0.004 mmol,
0.2 equiv) was added and the resulting mixture was stirred at 0 <C for 1 h, quenched by
addition of saturated aqueous NaHCO3 (0.2 mL). The mixture was filtered through
Celite and concentrated in vacuo. Then, the crude product was purified by the General
Procedure A to give compound 13c (33.5 mg, yield 94%) as colorless syrup, R¢= 0.30
(petroleum ether-EtOAc 3:1). [o]o 2° +7.9 (¢, 2.10 in CHCI3). *H NMR (400 MHz,
CDCl3) 6 7.94 (d, J = 7.2 Hz, 2H, Ar-H), 7.54 (t, J = 7.2 Hz, 1H, Ar-H), 7.40 (t, J =
7.6 Hz, 2H, Ar-H), 7.34 (dd, J = 0.8, 8.0 Hz, 2H, Ar-H), 7.30-7.26 (m, 5H, Ar-H), 7.17
(dt,J=1.2,7.2 Hz, 1H, Ar-H), 7.11-7.06 (m, 6H, Ar-H), 5.28-5.21 (m, 3H), 5.00 (dd,
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J =32, 10.4 Hz, 1H), 4.93 (d, J = 13.2 Hz, 1H, PhCH>), 4.80 (d, J = 13.2 Hz, 1H,
PhCH3), 4.79 (d, J = 10.8 Hz, 1H, PhCHy), 4.72 (d, J = 11.2 Hz, 1H, PhCHy), 4.70 (d,
J=10.4 Hz, 1H, PhCHy), 4.63 (d, J = 12.0 Hz, 1H, PhCHy), 4.61 (d, J = 8.0 Hz, 1H,
H-1), 4.55 (d, J = 8.0 Hz, 1H, H-1"), 4.17 (dd, J = 2.8, 12.4 Hz, 1H, H-6a), 3.87 (dd, J
= 0.8, 12.0 Hz, 1H, H-6b), 3.78-3.70 (m, 3H), 3.67-3.61 (m, 4H), 3.53-3.51 (M, 4H),
3.43 (d, J = 8.0 Hz, 1H), 3.26-3.20 (m, J = 6.0 Hz, 1H, SCH), 2.37-2.26 (m, 4H,
CH2CH2CeF13), 2.16 (s, 3H, OAC), 2.14 (s, 3H, OAC), 1.98 (s, 3H, OAC), 1.20 (d, J =
6.4 Hz, 3H, CHs). 3C NMR (100 MHz, CDCls) 6 171.0, 170.4, 170.1, 165.4, 139.2,
138.3, 138.1, 133.2, 133.1, 131.9, 130.2, 130.0, 128.8, 128.6, 128.5, 128.4, 128.4, 128.3,
128.1,128.0, 127.8, 127.6, 101.7 (C-1), 100.6 (C-1"), 82.4, 75.4, 75.3, 75.1, 73.8, 71.6,
70.5,70.3, 70.2, 69.4, 69.2, 68.9, 67.1, 63.2 (brs, CH.CH2CsF13), 48.1, 31.4 (t, = 21.0
Hz, CH2CH:2CsF13), 21.3, 20.9, 20.8, 16.3. HRMS (ESI*): calc. for CesHe2F26016SNa*
[M+Na]*: 1647.3236, found: 1647.3230.

OLev
OBn OLev
7 NIS, TMSOTY OBn o
BnO O o *  BnO O optBF — ™ BnO O BnOO opPTBF
BnO Ho CH,Cl,, 90% BnO OBz
OAc OBz OAc
12¢c

11d 13d

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
3-0-(2-O-acetyl-3,4,6-tri-O-benzyl-#-D-glucopyranosyl)-2-O-benzoyl-4-O-benzyl-
6-O-levulinyl-g-D-glucopyranoside (13d)

A stirred mixture of donor 11d (30.9 mg, 0.055
mmol, 2.5 equiv), fluorous acceptor 12¢ (30 mg,
Olev S 0.022 mmol, 1.0 equiv) in anhydrous CHCl>

6o éso;gno&o o;@ (0.44 mL) in the presence of 4A MS (100 wt%)
B0 o ™ Bz0 ° 13 was stirred at 0 < for 10 min, then N-
iodosuccinimide (14.9 mg, 0.066 mmol, 3.0

equiv) and TMSOTT (2.4 uL, 0.013 mmol, 0.6 equiv) was added. After stirringat 0 <C
for 1 h, the reaction mixture was quenched by addition of EtsN (0.2 mL). The mixture
was filtered through Celite and concentrated in vacuo. Then, the crude product was
purified by the General Procedure A to give compound 13d (36.4 mg, yield 90%) as
colorless syrup, Ri= 0.41 (petroleum ether-EtOAc 3:1). [a]o %° +4.1 (¢, 2.2 in CHCIs).
'H NMR (400 MHz, CDCl3) 6 7.99-7.96 (m, 2H, Ar-H), 7.60 (t, J = 7.6 Hz, 1H, Ar-
H), 7.46 (t, J = 7.6 Hz, 2H, Ar-H), 7.33 (dd, J = 1.2, 7.6 Hz, 3H, Ar-H), 7.28-7.22 (m,
15H, Ar-H), 7.14 (dt, J = 1.2, 7.6 Hz, 1H, Ar-H), 7.11-7.09 (m, 4H, Ar-H), 7.03 (dt, J
= 0.8, 7.6 Hz, 1H, Ar-H), 5.24 (dd, J = 8.0, 9.6 Hz, 1H), 5.03 (d, J = 11.2 Hz, 1H,
PhCH>), 4.95 (t, J = 8.0 Hz, 1H), 4.93 (d, J = 12.8 Hz, 1H, PhCH>), 4.75 (d, J = 12.8
Hz, 1H, PhCHy), 4.68 (d, J = 10.4 Hz, 1H, PhCH>), 4.59 (d, J = 10.8 Hz, 1H, PhCHy),
4.58 (d, J =8.0 Hz, 1H, H-1"), 4.54 (d, J = 11.2 Hz, 1H, PhCH>), 4.46 (d, J = 10.8 Hz,
1H, PhCH?>), 4.45 (d, J = 12.4 Hz, 1H, PhCHy), 4.44 (d, J = 8.0 Hz, 1H, H-1), 4.43 (d,
J =10.4 Hz, 1H), 4.39-4.35 (m, 2H), 4.23 (dd, J = 4.4, 11.6 Hz, 1H), 4.12 (t, J = 9.2
Hz, 1H), 3.74 (dd, J = 1.2, 10.8 Hz, 1H), 3.65-3.48 (m, 12H), 3.38 (ddd, J = 1.2, 5.2,
10.0 Hz, 1H), 3.25-3.17 (m, 2H), 2.70 (t, J = 6.8 Hz, 1H), 2.62-2.47 (m, 2H), 2.38-2.24
(m, 4H, CH2CH2CsF13), 2.16 (s, 3H), 1.90 (s, 3H). 3C NMR (100 MHz, CDCls) 6 206.5,
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172.7,170.3,164.9, 138.8, 138.4, 138.3, 138.1, 137.8, 133.4, 133.4, 132.1, 130.2, 129.8,
128.8,128.7,128.7,128.6, 128.6, 128.5, 128.4, 128.2, 127.9, 127.7,127.7,127.6, 101.1
(C-17), 99.6 (C-1), 83.2, 80.7, 78.2, 75.7, 75.4, 75.3, 75.2, 75.0, 74.1, 73.7, 73.3, 72.9,
70.3, 70.2, 69.4, 68.8, 63.2 (t, J = 4.0 Hz, CH,CH2CsF13), 48.1, 38.1, 31.4 (t, J = 21.0
Hz, CH2CH2C¢F13), 30.0, 28.1, 20.8. HRMS (ESI*): calc. for CgoH76F26017SNa*
[M+Na]*: 1857.4280, found: 1857.4281.

BnO OBz

B
BESO iR Bao 2
o 8no OH BnO
n PPh3AuOTf

0._0 + O optBF ——— Bno ©

P BzO CH,Cl,, 92% o
e = 0Bz BzO oPTBF
12d

13e OBz

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
6-0-(2-0O-benzoyl-3,4,5-tri-O-benzyl-a-D-mannopyranosyl)-2,3-di-O-benzoyl-4-O-
benzyl-#-D-galactopyranoside (13e)

To astirred mixture of donor 11e (23.7 mg, 0.033 mmol,

SO0\ OBz o 1.2 equiv), fluorous acceptor 12d (37.0 mg, 0.027
BO&HO \SAONCGF” mmol, 1.0 equiv) in anhydrous CH2Cl, (0.55 mL) in the
B"OQ 0 O;@ presence of 4A MS (100 wt%) was added freashly
N 13¢ prepared PPhsAuOTf (0.27 mL, 0.02 M in CHCly,

0.006 mmol, 0.2 equiv) at room temperature. After
stirring for 4 h, the mixture was filtered through Celite and concentrated in vacuo. Then,
the crude product was purified by the General Procedure A to give compound 13e (48.1
mg, yield 92%) as colorless syrup, Rs= 0.49 (petroleum ether-EtOAc 5:1). [o]p 2 —0.9
(c, 2.3 in CHCI3). *H NMR (400 MHz, CDCls) 6 8.06 (d, J = 7.6 Hz, 2H, Ar-H), 7.98
(d, J = 7.6 Hz, 2H, Ar-H), 7.90 (d, J = 7.6 Hz, 2H, Ar-H), 7.57-7.45 (m, 5H, Ar-H),
7.39-7.25 (m, 18H, Ar-H), 7.23-7.11 (m, 9H, Ar-H), 7.03 (t, J = 7.6 Hz, 1H, Ar-H),
5.89 (dd, J=8.0, 10.0 Hz, 1H), 5.47 (brs, 1H), 5.34 (dd, J = 2.8, 10.4 Hz, 1H), 5.01 (d,
J=13.2 Hz, 1H, PhCH,), 4.86 (d, J = 10.8 Hz, 1H, PhCH>), 4.80 (d, J = 11.2 Hz, 2H,
PhCHy), 4.79 (d, J = 12.8 Hz, 1H, PhCHy), 4.73 (d, J = 11.6 Hz, 1H, PhCH>), 4.72 (d,
J=2.4Hz, 1H, H-1"),4.72 (d,J = 7.2 Hz, 1H, H-1), 4.59 (d, J = 11.2 Hz, 1H, PhCH>),
453 (d, J = 11.2 Hz, 2H, PhCHy), 4.47 (d, J = 11.6 Hz, 1H, PhCHy), 4.14 (d, J = 2.4
Hz, 1H), 4.09 (t, J = 9.2 Hz, 1H), 4.04 (dd, J = 2.8, 9.2 Hz, 1H), 3.91-3.80 (m, 5H),
3.49-3.42 (m, 4H), 3.21-3.16 (m, J = 6.0 Hz, 1H, SCH), 2.34-2.22 (m, 4H,
CH2CH2C¢F13). °C NMR (100 MHz, CDCls) 6 166.2, 165.8, 165.5, 138.8, 138.6, 138.1,
137.6,134.4,134.3,133.8,133.7,133.4,133.1, 132.2, 132.2, 132.2, 130.2, 130.1, 130.0,
130.0, 130.0, 129.5, 129.4, 129.3, 128.7, 128.6, 128.6, 128.6, 128.5, 128.5, 128.4, 128.3,
128.2, 128.1, 127.9, 127.8, 127.8, 127.7, 127.5, 100.6 (C-1), 98.3 (C-1"), 78.2, 75.5,
75.3,75.0,74.3,73.7,73.6,73.1,72.2,72.0, 70.3, 70.2, 69.2, 69.2, 69.1, 65.7, 63.1 (brs,
CHyCH2CeF13), 48.1, 31.4 (t, J = 21.0 Hz, CH2CH»CgsF13). HRMS (ESIY): calc. for
Cs7H76F26016SNa™ [M+Na]*: 1925.4331, found: 1925.4333.
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BnO
13f

he OH AcO o
0 O//\S/\© BnOé&/OPTBF 0 AC%/
AcO +
S BnO
Ac%/ OBz CHClp, 71% BnO O _opTB*
12b

15 OBz

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
6-0-(2,3,4-tri-O-acetyl-g-D-xylopyranosyl)-2-O-benzoyl-3,4-di-O-benzyl-f-D-
glucopyranoside (13f)

A solution of glycosyl donor 11f®! (41.9 mg, 0.089

O/\/CsF13 .
o =Cr o Sﬂo/\/cﬁ“ mmol, 1.2 equiv), fIL_Joro_us acceptor 12b (100 mg,
o0 s 0.074 mmol, 1.0 equiv) in anhydrous CH2Cl> (0.74
BnO 0 o;@ mL) in the presence of 4A MS (100 wt%) was stirred

B2O0' . at 0 <C for 10 min, then Tf,0 (14.9 uL, 0.089 mmol,
1.2 equiv) was added. The reaction mixture was
stirred at 0 <C for 30 min and quenched by addition of EtsN (0.2 mL). The mixture was
filtered through Celite and concentrated in vacuo. Then, the crude product was purified
by the General Procedure A to give compound 13f (84.6 mg, yield 71%) as colorless
syrup, Rr=0.53 (petroleum ether-EtOAc 3:1). [a]o 2 —12.3 (¢, 0.75 in CHCI3). tH NMR
(400 MHz, CDCls) 6 7.94 (d, J = 7.6 Hz, 2H, Ar-H), 7.54 (t, J = 7.6 Hz, 1H, Ar-H),
7.39 (t, J =7.6 Hz, 2H, Ar-H),7.35-7.24 (m, 8H, Ar-H), 7.15 (dt, J = 1.2, 7.6 Hz, 1H,
Ar-H), 7.10-7.08 (m, 4H, Ar-H), 7.05 (dt, J = 0.8, 7.6 Hz, 1H, Ar-H), 5.27 (dd, J = 8.0,
9.2 Hz, 1H), 5.10 (t, J = 8.0 Hz, 1H), 4.97-4.88 (m, 3H), 4.83 (d, J = 10.8 Hz, 1H,
PhCHy), 4.77 (d, J = 11.2 Hz, 1H, PhCHy), 4.69 (d, J = 11.2 Hz, 1H, PhCH>), 4.62 (d,
J=11.2 Hz, 1H, PhCHy), 4.59 (d, J = 11.2 Hz, 1H, PhCH>), 4.56 (d, J = 8.0 Hz, 1H,
H-1), 4.55 (d, J = 6.0 Hz, 1H, H-1"), 4.14 (dd, J = 4.4, 11.6 Hz, 1H), 4.04 (dd, J = 1.2,
10.4 Hz, 1H), 3.78 (t, J = 8.8 Hz, 1H), 3.73-3.60 (m, 6H), 3.56-3.45 (m, 5H), 3.33 (dd,
J = 8.0, 12.0 Hz, 1H), 3.24-3.18 (m, J = 5.6 Hz, 1H, SCH), 2.38-2.24 (m, 4H,
CH2CH2CsF13), 2.04 (s, 3H, OAc), 2.03 (s, 3H, OAc), 1.99 (s, 3H, OAc). *C NMR
(150 MHz, CDCls) ¢ 170.2, 170.0, 169.5, 165.3, 138.9, 138.0, 137.9, 133.6, 133.2,
132.1,130.2,130.0,129.1, 128.7, 128.5, 128.5, 128.4, 128.2, 128.1, 127.9, 127.5, 100.4
(C-1), 100.1 (C-1"),82.9,78.0, 75.3,75.1, 74.9, 73.9, 71.2, 70.6, 70.3, 70.2, 68.9, 68.9,
67.7, 63.1 (t, J = 4.0 Hz, CH.CH.CsF13), 61.8, 48.1, 314 (t, J = 21.0 Hz,
CH2CH2CsF13), 20.9, 20.9. HRMS (ESIY): calc. for CesHsoF26016SNa”™ [M+Na]*:
1633.3079, found: 1633.3066.

AcO

(o]
0 (0]

ACO H Aco\%/
o} Q F NIS, TfOH AcO
Acohsa . Brh%ﬁ/ows = 0 BnO O opTEF
OAc OBz (0]
e

CHiCl5, 88%  AcO by

1g 12 OAc 439

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
3,6-di-O-(2,3,4-tri-O-acetyl-6-deoxy-f-D-galactopyranosyl)-2-O-benzoyl-4-O-
benzyl-g-D-glucopyranoside (13g)
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A suspension of 11g*? (23.8 mg, 0.071 mmol,

AcO R

3.0 equiv), fluorous acceptor 12e (30 mg, 0.024

O CeF13
A0 iﬁo/\/ mmol, 1.0 equiv) and 4A MS (100 wt%) in
A“g&s/n% 0 o;@ anhydrous CH2Cl2 (0.48 mL) was stirred at 0 T
Ao T B0 ' 45 for 10 min. Then, N-iodosuccinimide (21.4 mg,

0.095 mmol, 4.0 equiv) and TfOH (0.63 uL,
0.007 mmol, 0.3 equiv) were added at 0 <C. The reaction mixture was stirred at 0 C
for 1 h and then quenched by addition of EtsN (0.2 mL). The mixture was filtered
through Celite and concentrated in vacuo. Then, the crude product was purified by the
General Procedure A to give compound 13g (37.9 mg, yield 88%) as colorless syrup,
Rr=0.39 (petroleum ether-EtOAc 2:1). [a]o ° —5.0 (c, 2.52 in CHCI3). *H NMR (600
MHz, CDCl3) 6 7.97 (d, J = 7.2 Hz, 2H, Ar-H), 7.59 (t, J = 7.2 Hz, 1H, Ar-H), 7.45 (t,
J=7.8Hz, 2H, Ar-H), 7.39 (d, J = 7.2 Hz, 2H, Ar-H), 7.33-7.26 (m, 5H, Ar-H), 7.14
(dt, J = 1.2, 7.8 Hz, 1H, Ar-H), 7.04 (t, J = 7.8 Hz, 1H, Ar-H), 5.25 (dd, J = 8.4, 9.0
Hz, 1H), 5.22 (dd, J = 7.8, 10.8 Hz, 1H), 5.19 (d, J = 3.6 Hz, 1H), 5.12 (d, J = 8.4 Hz,
1H), 5.11 (d, J = 11.4 Hz, 1H, PhCH>), 5.09 (dd, J = 2.4, 10.2 Hz, 1H), 495 (d, J =
12.6 Hz, 1H, PhCH>), 4.93 (dd, J = 3.6, 10.8 Hz, 1H), 4.74 (d, J = 12.6 Hz, 1H, PhCH)>),
4.61 (d, J = 8.4 Hz, 1H, H-1""), 4,59 (dd, J = 2.4, 11.4 Hz, 1H), 4.51 (d, J = 10.2 Hz,
1H, PhCHy), 4.50 (d, J = 7.8 Hz, 1H, H-1), 4.48 (d, J = 7.8 Hz, 1H, H-1"), 4.18-4.14
(m, 2H), 3.76 (dd, J = 4.8, 10.8 Hz, 1H), 3.68 (q, J = 6.6 Hz, 1H), 3.64-3.56 (m, 7H),
3.50-3.44 (m, 4H), 3.22-3.18 (m, J = 6.0 Hz, 1H, SCH), 2.36-2.25 (m, 4H,
CH2CH2C¢F13), 2.14 (s, 3H, OAc), 2.06 (s, 3H, OAc), 2.02 (s, 3H, OAc), 1.97 (s, 3H,
OAc), 1.95 (s, 3H, OAC), 1.86 (s, 3H, OAc), 1.19 (d, J = 6.6 Hz, 3H, CH3), 1.09 (d, J
= 6.6 Hz, 3H, CH3). **C NMR (150 MHz, CDCl3) § 170.9, 170.8, 170.4, 170.4, 170.2,
169.6, 165.0, 138.8, 138.5, 133.6, 133.5, 132.0, 130.1, 129.8, 129.0, 128.8, 128.5, 128.4,
128.4,128.0,127.4,101.5 (C-1"), 100.8 (C-1'"), 99.7 (C-1), 80.0, 76.0, 75.2, 75.0, 74.0,
71.7, 71.6, 70.5, 70.3, 70.3, 70.2, 69.4, 69.3, 69.1, 68.9, 68.4, 63.1 (t, J = 4.0 Hz,
CH>CH,CeF13), 48.0, 31.4 (t, J = 21.0 Hz, CH2CH.CsF13), 21.1, 20.8, 20.8, 20.8, 20.7,
20.7, 16.2, 16.1. HRMS (ESI*): calc. for C7oH72F26023SNa* [M+Na]*: 1829.3662,
found: 1829.3666.
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11. Table S1. Preparation of OPSBF glycosyl donors 14

w0 . PIFA (1.2 equiv) 0 .
y/O OWOPTB y/o 0o~ _OPSB
PO~ MeCN/H,0 (9:1, v:v) PO
OPTBF glycosides 13 rt OPSBF glycosides 14

Ac OLev

Bno&/ F AcO BnO Q F A(:OOAC o BnO OPSBF

BnO B0 OPsB gno OPSB Bnog OPSBF &

14a, 90% 14b, 97% 14c, 96/ 14d, 93%

Bno 5 AcO ' 0/\/CGF13

[e) (e} : 3
BES(&H ACO&/O ‘ H/\O/\/CGFH !
0 AcO ; s 3
BnO AcO : 0~ :
ACO o BnO o} OPSBF : o !

BzO OPSBF 8o~ OPSBF AcO 0 OBz Doy
OAc |

14e, 83% 14f, gs/ 14g, 87% e ;

General procedure B for preparing OPSBF glycosyl donors 14a-14g: PIFA (1.2 equiv.
to OPTBF glycosides) was added to the mixture of donor 13 in MeCN/H20 (9:1, v:v,
0.1 M) at room temperature, the resulting mixture was allowed to stirred for an
appropriate time until the starting material completely consumed. The mixture was
extacted with EtOAc. The organic phase was washed with saturated Na»S;0s3, saturated
NaHCOs and brine, dried over anhydrous Na2SO4, concentrated in vacuo. Most of the
compounds colud be directly used for subsequent glycosylation reactions. For obtaining
higher purity, these products such as 14a, 14d, 14e and 14g could be further purified
by flash column chromatography on silica gel due to the existence of a small amount
of fluorous sulfone by-products resulted from overoxidation. These by-products were
difficult to be separated by fluorous based purification.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
ylsulfinyl]lbenzyl  4-O-(2-O-acetyl-3,4,6-tri-O-benzyl-g-D-glucopyranosyl)-2-O-
benzoyl-3,6-di-O-benzyl-f-D-glucopyranoside (14a)

O/\/CGF13 Prepared according to the General Procedure B

O/\/CGF13 (45.4 mg, yield 90%). Colorless syrup, Rf= 0.16

(petroleum ether-EtOAc 3:1). A mixture of

B”O%O&Bnogw v\© sulfoxide R/S (1:1) isomers. *H NMR (400 MHz,

CDClz) 6 7.89 (d, J = 8.4 Hz, 2H, Ar-H), 7.80 (d,
J=17.6Hz, 1H, Ar-H), 7.54 (t, J = 7.6 Hz, 1H, Ar-H), 7.42-7.25 (m, 18H, Ar-H), 7.23-
7.14 (m, 7H, Ar-H), 7.06 (d, J = 8.0 Hz, 2H, Ar-H), 7.02-6.92 (m, 3H, Ar-H), 5.26 (dd,
J=18.0,9.2 Hz, 1H), 4.98 (dd, J = 8.0, 9.2 Hz, 1H), 4.92 (d, J = 12.4 Hz, 1H, PhCH,),
4.88 (d, J =12.0 Hz, 1H, PhCHy), 4.77 (d, J = 11.2 Hz, 1H, PhCH>), 4.73 (d, J = 10.8
Hz, 1H, PhCHy), 4.65-4.59 (m, 5H, PhCHa, H-1), 4.54 (d, J = 8.4 Hz, 1H, H-1"), 4.53
(d, J =10.8 Hz, 1H, PhCH>), 4.44 (d, J = 12.0 Hz, 1H, PhCH,), 4.37 (s, 2H), 4.07 (t, J
= 9.2 Hz, 1H), 3.76-3.63 (m, 5H), 3.59-3.35 (m, 11H), 3.32-3.28 (m, 1H), 3.14-3.08
(m, 1H, SCH), 2.27-2.04 (m, 4H, CH2CH2C¢F13), 1.88 (s, 3H, OAc). *C NMR (100
MHz, CDCls) § 169.5, 165.2, 140.5, 138.6, 138.4, 138.4, 138.2, 138.1, 135.7, 133.3,
131.2,130.1, 130.1, 130.0, 128.8, 128.7, 128.7, 128.6, 128.5, 128.5, 128.1, 128.1, 128.1,
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128.1, 128.0, 128.0, 127.9, 127.9, 127.7, 127.6, 127.3, 125.1, 100.9 (C-1"), 100.5 (C-
1),83.2,80.4,78.2,76.7,75.5, 75.4, 75.3, 75.1, 74.5, 73.9, 73.9, 73.5, 73.2, 68.8, 68.0,
66.8, 66.4, 64.2, 63.3 (brs, CH2CH2C¢F13), 63.1 (brs, CH.CH2CesF13), 31.4 (t, J = 21.0
Hz, CH2CH2CsF13), 31.3 (t, J = 21.0 Hz, CH2,CH2CsF13), 21.0. HRMS (ESI*): calc. for
Cs2H76F26016SNa” [M+Na]*: 1865.4331, found: 1865.4334.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDsulfinyl]benzyl 6-0-(2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-2-O-benzoyl-3,4-
di-O-benzyl-g-p-glucopyranoside (14b)

Prepared according to the General Procedure B
(117.8 mg, yield 97%). Colorless syrup, Rt =
8 0.25 (petroleum ether-EtOAc 2:1). A mixture of
ﬁ\f @&/ ;@ sulfoxide R/S (1:1) isomers. *H NMR (400 MHz,
oo CDCl3) 0 7.98 (d, J = 7.2 Hz, 2H, Ar-H), 7.91
(d, J=7.2 Hz, 2H, Ar-H), 7.85 (d, J = 7.6 Hz,
1H, Ar-H), 7.81 (d, J=8.0 Hz, 1H, Ar-H), 7.58-7.53 (m, 2H, Ar-H), 7.45-7.25 (m, 22H,
Ar-H), 7.12-7.05 (m, 8H, Ar-H), 5.30-5.24 (m, 6H, H-1), 5.06 (t, J = 9.6 Hz, 1H), 5.06
(t, J = 9.6 Hz, 1H), 4.89-4.83 (m, 4H), 4.77-4.53 (m, 12H, H-1"), 3.96-3.87 (m, 4H),
3.79 (t, J = 9.2 Hz, 1H), 3.77 (t, J = 8.8 Hz, 1H), 3.68-3.52 (m, 14H), 3.47-3.34 (m,
8H), 3.23-3.17 (m, 1H, SCH), 3.14-3.08 (m, 1H, SCH), 2.39-2.20 (m, 4H,
CH2CH2C¢F13), 2.13-2.00 (m, 16H), 1.96 (s, 3H, OAC), 1.96 (s, 3H, OAc), 1.17 (d,J =
6.0 Hz, 6H, CHs). *C NMR (100 MHz, CDCls) § 170.3, 170.3, 170.3, 170.3, 170.1,
170.1, 165.2, 141.6, 140.8, 137.9, 137.7, 134.9, 134.5, 133.5, 133.4, 131.2, 131.1, 130.5,
130.1,129.9, 129.9, 129.0, 129.0, 128.7, 128.6, 128.6, 128.5, 128.2, 128.2, 128.1, 128.1,
128.0,127.9,125.1, 125.0, 100.3 (C-1), 99.5 (C-1), 98.1 (C-1"),97.9 (C-1"), 83.1, 83.0,
78.2, 78.0, 75.5, 75.5, 75.3, 75.1, 74.9, 73.8, 73. 7, 71.1, 69. 9, 69.8, 69.3, 67.0, 66.9,
66.8, 66.8, 66.7, 66.7, 66.5, 66.0, 64.0, 63.3 (t, J = 4.0 Hz, CH2CH2C¢F13), 62.8 (t, J =
4.0 Hz, CH2CH,C6F13), 31.3 (t, J = 21.0 Hz, CH,CH.CsF13), 31.2 (t, J = 21.0 Hz,
CH2CH2CeF13), 21.0, 21.0, 20.9, 20.9, 17.6, 17.5. HRMS (ESI'): calc. for
CesHe2F26017SNa* [M+Na]*: 1663.3185, found: 1663.32009.

O/\/C6F13
O/\/CSF13

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-

yl)sulfinyl]benzyl 6-0-(2,3,4-tri-O-acetyl-6-deoxy-g-L-galactopyranosyl)-2-O-
benzoyl-3,4-di-O-benzyl-g-D-glucopyranoside (14c)

Prepared according to the General Procedure B (110
0/\/CGF“ mg, yield 96%). Colorless syrup, Ri=0.23 (petroleum
[en 1 O/VCGF” ether-EtOAc 2:1). A mixture of sulfoxide R/S (1.3:1)
Bnoé&OV\@ isomers. *H NMR (600 MHz, CDCls) § 7.95 (d, J =
B0 0 1 8.4 Hz, 2.6H, Ar-H), 7.90 (t, J = 8.4 Hz, 2H, Ar-H),
7.83 (dt, J = 1.2, 7.2 Hz, 2.3H, Ar-H), 7.57-7.53 (m,
2.3H, Ar-H), 7.50-7.45 (m, 2.6H, Ar-H), 7.45-7.33 (m, 8.5H, Ar-H), 7.33-7.25 (m,
12.6H, Ar-H), 7.11-7.05 (m, 11H, Ar-H), 5.25-5.18 (m, 7H), 5.03 (dd, J = 3.0, 10.2 Hz,
1H), 4.99 (dd, J = 3.6, 10.2 Hz, 1.3H), 4.91 (d, J = 12.6 Hz, 1.3H, PhCHy), 4.85 (d, J
= 13.2 Hz, 1H, PhCH,), 4.80 (d, J = 13.8 Hz, 1H, PhCHy), 4.80 (d, J = 10.8 Hz, 1H,
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PhCHy), 4.78 (d, J = 10.8 Hz, 1.3H, PhCHy), 4.73-4.68 (m, 4.6H), 4.66 (d, J = 12.6 Hz,
1.3H, PhCH>), 4.62 (d, J = 7.8 Hz, 2.6H, H-1), 4.60 (d, J = 8.4 Hz, 1H, H-1"), 4.58 (d,
J=8.4Hz, 1H, H-1"), 4.49 (t, J = 7.8 Hz, 2.3H), 4.16 (ddd, J = 3.0, 5.4, 12.0 Hz, 2.3H),
3.84-3.81 (m, 2.3H), 3.78-3.67 (m, 8.6H), 3.64-3.39 (m, 21H), 3.18-3.14 (m, J = 5.4
Hz, 1H, SCH), 3.11-3.07 (m, J =5.4 Hz, 1.3H, SCH), 2.35-2.19 (m, 5H, CH2CH2CsF13),
2.16-2.07 (m, 18H), 1.98 (s, 3H, OAC), 1.97 (s, 3.9H, OAc), 1.21-1.18 (m, 6.9H, CHs).
13C NMR (150 MHz, CDCl3) ¢ 170.9, 170.9, 170.4, 169.9, 165.2, 165.2, 138.3, 138.2,
138.0, 137.9,135.8,135.3,133.4,131.4, 131.3, 130.2, 130.0, 129.9, 129.9, 129.7, 128.9,
128.9,128.6,128.4,128.2, 128.1, 128.0, 128.0, 127.8, 125.2, 124.9, 101.9 (C-1), 101.7
(C-1),100.8 (C-1"), 99.7 (C-1"), 82.5,82.4, 77.7, 75.4, 75.3, 75.2, 75.2, 73.7, 71.5, 71.5,
70.5, 69.4, 69.4, 69.3, 69.3, 67.4, 67.3, 66.8, 66.8, 66.2, 65.6, 64.2, 64.1, 63.4 (t, J =
4.0 Hz, CHoCH2CeF13), 63.0 (t, J = 4.0 Hz, CH,CH2CeF13), 31.3 (t, J = 21.0 Hz,
CH2CH2CeF13), 31.2 (t, J = 21.0 Hz, CH2CH2CsF13), 21.2, 21.1, 20.9, 20.8, 20.8, 16.2,
16.2. HRMS (ESI*): calc. for CesHs2F26017SNa* [M+Na]*: 1663.3185, found:
1663.3186.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDsulfinyl]benzyl 3-O-(2-O-acetyl-3,4,6-tri-O-benzyl-p-D-glucopyranosyl)-2-O-
benzoyl-4-0O-benzyl-6-O-levulinyl-g-D-glucopyranoside (14d)

or Prepared according to the General Procedure B
o e .
7| 018 peroeum eter E1ORG 21 A mixur
Loy .8 .18 (petroleum ether- c 2:1). A mixture
Bnoézgnoﬁo 8;@ of sulfoxide R/S (1.3:1) isomers. *H NMR (400
BnO— o ™ Bz0 ' 14d MHz, CDCls3) 6 8.00 (d, J = 7.2 Hz, 2.6H, Ar-

H), 7.95 (d, J = 6.8 Hz, 2H, Ar-H), 7.83 (d, J

= 8.0 Hz, 1H, Ar-H), 7.78 (d, J = 8.0 Hz, 1.3H, Ar-H), 7.63 (t, J = 7.6 Hz, 2.3H, Ar-
H), 7.50-7.31 (m, 15H, Ar-H), 7.25-7.21 (m, 33.6H, Ar-H), 7.10-7.07 (m, 9H, Ar-H),
5.20 (t, J =8.8 Hz, 2.3H), 5.02 (d, J = 10.8 Hz, 2.3H, PhCH>), 4.95-4.87 (m, 4H), 4.78
(d, J = 13.2 Hz, 1H, PhCHy), 4.74 (d, J = 13.2 Hz, 1H, PhCH>), 4.69-4.32 (m, 24H,
PhCHa, H-1, H-17), 4.19 (dt, J = 4.4, 12.0 Hz, 2.3H), 4.14-4.07 (m, 2.6H), 3.73 (d, J =
10.8 Hz, 2.3H, PhCHy>), 3.68-3.35 (m, 28.5H), 3.19 (q, J = 9.2 Hz, 2.3H), 3.12-3.06 (m,
2.3H, SCH), 2.71-2.68 (m, 4.6H), 2.61-2.46 (m, 4.6H), 2.35-2.21 (m, 4.6H,
CH2CH2C¢F13), 2.15 (s, 6.9H), 2.11-2.00 (m, 4.6H, CH2CH2C¢F13), 1.87 (s, 3H), 1.86
(s, 3.9H). 3C NMR (150 MHz, CDCls) § 206.5, 172.6, 170.2, 164.9, 164.8, 141.1,
140.5, 138.4,138.4, 138.2,138.2,138.1, 137.8, 135.1, 135.0, 133.7, 133.7, 131.2, 130.4,
129.9,129.9,129.7,129.4,129.0, 128.9, 128.8, 128.8, 128.7, 128.6, 128.6, 128.5, 128.4,
128.2,127.9,127.9,127.7,127.7, 127.6, 125.1, 124.9, 101.2 (C-1"), 101.2 (C-1"), 99.9
(C-1), 99.3 (C-1), 83.2, 80.6, 80.6, 78.1, 75.7, 75.4, 75.3, 75.1, 75.1, 74.9, 74.9, 74.0,
73.7, 735, 73.4,72.9, 72.9, 69.2, 66.9, 66.7, 66.2, 65.5, 64.2, 64.0, 63.7, 63.3 (t, J =
4.0 Hz, CH,CH2C¢F13), 63.0 (t, J = 4.0 Hz, CH.CH,CsF13), 38.0, 38.0, 31.3 (t, J = 21.0
Hz, CH,CH,CeF13), 31.2 (t, J = 21.0 Hz, CH.CHCsF13), 30.0, 30.0, 28.0, 27.9, 20.7,
20.7. HRMS (ESI"): calc. for CgoH76F26018SNa* [M+Na]*: 1873.4229, found:
1873.4223.
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDsulfinyl]benzyl 6-O-(2-O-benzoyl-3,4,5-tri-O-benzyl-a-D-mannopyranosyl)-2,3-
di-O-benzoyl-4-O-benzyl-p-p-galactopyranoside (14e)

Prepared according to the General Procedure B (41.8

BES%HOSZ o e .| mg, yield 83%). Colorless syrup, Rr= 0.29 (petroleum
o SSAO/\/ " | ether-EtOAc 3:1). A mixture of sulfoxide R/S (1:1)
Bnog 9 8;@ isomers. *H NMR (400 MHz, CDCls) 68.05 (d, J=7.6
Y “e | Hgz, 4H, Ar-H), 7.97-7.91 (m, 6H, Ar-H), 7.86 (d, J =

7.6 Hz, 2H, Ar-H), 7.79 (d, J =7.6 Hz, 1H, Ar-H), 7.57-
7.46 (m, 7H, Ar-H), 7.43-7.24 (m, 38H, Ar-H), 7.23-7.12 (m, 20H, Ar-H), 5.83 (dd, J
=24, 7.6 Hz, 1H), 5.81 (dd, J = 2.4, 7.6 Hz, 1H), 5.47 (brs, 2H), 5.36-5.32 (m, 2H),
4.91-4.82 (m, 4H), 4.79-4.67 (m, 12H, PhCH,, H-1, H-1"), 4.57 (d, J = 10.8 Hz, 2H,
PhCHy>), 4.54-4.51 (m, 4H), 4.46 (d, J = 11.6 Hz, 1H, PhCH>), 4.44 (d, J = 11.6 Hz,
1H, PhCHy), 4.13 (dd, J = 2.4, 8.0 Hz, 2H), 4.10-4.00 (m, 4H), 3.91-3.78 (m, 10H),
3.67 (dd, J = 5.6, 10.0 Hz, 1H), 3.62-3.46 (m, 11H), 3.44-3.34 (m, 6H), 3.18-3.11 (m,
2H, SCH), 2.32-2.16 (m, 4H, CH2CH2C¢F13), 2.14-1.97 (m, 4H). $3C NMR (150 MHz,
CDCl3) 0 166.1, 166.1, 165.8, 165.4, 165.4, 141.8, 140.9, 138.6, 138.5, 138.5, 138.1,
138.0, 137.5, 137.5, 135.0, 134.7, 133.7,133.4, 133.4, 131.2, 131.1, 130.7, 130.2, 130.0,
130.0, 129.9, 129.9, 129.7, 129.6, 129.1, 129.1, 129.0, 128.8, 128.7, 128.6, 128.6, 128.5,
128.5,128.3,128.3, 128.3, 128.2, 128.1, 127.9, 127.8, 127.8,127.8,127.7,125.2, 125.2,
101.0(C-1),100.3 (C-1),98.3(C-1"),78.1,78.0,77.4,75.5,75.5,75.4,75.3,74.8, 74.7,
74.3,74.3, 73.7, 713.7, 73.7, 713.6, 73.3, 72.3, 72.2, 71.9, 71.9, 70.2, 70.1, 69.2, 69.1,
69.1, 67.0, 67.0, 66.8, 66.3, 65.9, 65.7, 64.2, 64.1, 63.3 (t, J = 4.0 Hz, CH2CH2C¢F13),
62.8 (t, J = 4.0 Hz, CH2CH2C6F13), 31.3 (t, J = 21.0 Hz, CH2CH2CeF13), 31.2 (t, J =
21.0 Hz, CH2CH2CeF13). HRMS (ESI*): calc. for Cs7H76F26017SNa”™ [M+Na]™:
1941.4280, found: 1941.4285.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yl)sulfinyl]benzyl 6-O-(2,3,4-tri-O-acetyl-f-D-xylopyranosyl)-2-O-benzoyl-3,4-di-
O-benzyl-p-b-glucopyranoside (14f)
Prepared according to the General Procedure B (60.0
ce | MO, yield 96%). Colorless syrup, Rt = 0.18
AL 0 SSAO/\/ “"| (petroleum ether-EtOAc 2:1). A mixture of sulfoxide
ro o gj@ R/S (1:1) isomers. H NMR (400 MHz, CDCls) ¢
Bn0 14f 7.96 (dd, J = 1.2, 8.0 Hz, 2H, Ar-H), 7.90 (dd, J =
1.2,8.4 Hz, 2H, Ar-H), 7.85 (dd, J = 1.2, 8.0 Hz, 1H,
Ar-H), 7.81 (d, J = 7.6 Hz, 1H, Ar-H), 7.57-7.53 (m, 2H, Ar-H), 7.47-7.26 (m, 20H,
Ar-H), 7.11-7.05 (m, 10H), 5.25 (d, J = 8.0 Hz, 1H, H-1), 5.23 (d, J = 7.6 Hz, 1H, H-
1), 5.12 (t, J = 8.0 Hz, 1H), 5.11 (t, J = 8.0 Hz, 1H), 4.95-4.90 (m, 4H), 4.85-4.73 (m,
4H), 4.70-4.56 (m, 8H), 4.53-4.49 (m, 2H), 4.13 (dd, J = 5.2, 10.8 Hz, 1H), 4.12 (dd, J
=5.2,10.8 Hz, 1H), 4.06 (dd, J = 1.2, 11.2 Hz, 1H), 4.00 (dd, J = 1.2, 11.2 Hz, 1H),
3.77 (t, J = 8.8 Hz, 2H), 3.73-3.53 (m, 16H), 3.50-3.29 (m, 10H), 3.18-3.11 (m, 2H,
SCH), 2.38-2.25 (m, 4H, CH2CH2CeF13), 2.16-2.01 (m, 16H), 1.96 (s, 3H, OACc), 1.95
(s, 3H, OAc). 3C NMR (150 MHz, CDCls) 6 170.3, 170.3, 170.1, 169.5, 165.2, 165.2,

O/\/CSF13

BzO '
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141.4,140.6, 138.0, 137.8, 137.8, 135.2,134.7, 133.5, 133.5, 131.2, 131.2, 130.4, 130.0,
129.9,129.9,129.0,129.0, 128.7, 128.6, 128.6, 128.5, 128.2, 128.1, 128.1, 128.1, 128.0,
127.9, 125.1, 125.0, 100.7 (C-1), 100.5 (C-1), 100.3 (C-1'), 99.4 (C-1'), 82.9, 78.0,
77.8, 75.3, 75.3, 75.1, 74.9, 74.8, 73.7, 71.5, 71.2, 70.8, 70.6, 68.9, 68.9, 67.8, 67.6,
66.9, 66.9, 66.4, 65.6, 64.1, 64.0, 63.3 (t, J = 4.0 Hz, CH2CH2C¢F13), 62.0 (t, J = 4.0
Hz, CH>CH,CsF13), 31.3 (t, J = 21.0 Hz, CH2CH.CsF13), 31.2 (t, J = 21.0 Hz,
CH,CH,CsF13), 21.0, 20.9, 20.9, 20.9. HRMS (ESI™): calc. for CssHeoF26017SNa*
[M+Na]*: 1649.3028, found: 1649.3034.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDsulfinyl]benzyl 3,6-di-O-(2,3,4-tri-O-acetyl-6-deoxy-f-D-galactopyranosyl)-2-O-
benzoyl-4-0O-benzyl-#-D-glucopyranoside (14g)
Prepared according to the General Procedure B
AcO o CF1s

(26.3 mgq, yield 87%). Colorless syrup, R¢= 0.56
O CeF13
ACO&W ° Sﬂo/\/ (petroleum ether-EtOAc 1:1). A mixture of

AcO " _S
A°°$&B/n%éowg;© sulfoxide R/S (1:1) isomers. *H NMR (600 MHz,
A0 T B20 14g CDCls) 0 8.00-7.98 (m, 2H, Ar-H), 7.95-7.93 (m,

2H, Ar-H), 7.83 (dd, J = 1.2, 8.4 Hz, 1H, Ar-H),
7.79-7.78 (m, 1H, Ar-H), 7.63-7.60 (m, 2H, Ar-H), 7.48-7.35 (m, 12H, Ar-H), 7.32-
7.26 (m, 7H, Ar-H), 7.21 (dt, J = 1.2, 7.2 Hz, 1H, Ar-H), 5.23-5.19 (m, 6H), 5.14 (d, J
=10.8 Hz, 1H, PhCHy), 5.12-5.10 (m, 3H), 5.08 (d, J = 10.8 Hz, 1H, PhCH>), 5.07 (d,
J = 10.8 Hz, 1H, PhCHy), 4.97-4.92 (m, 3H), 4.82 (d, J = 12.6 Hz, 1H, PhCHy), 4.72
(d, J =12.6 Hz, 1H, PhCHy>), 4.64 (d, J = 12.6 Hz, 1H, PhCH>), 4.59 (d, J = 7.8 Hz,
1H, H-1), 4.58 (d, J = 7.8 Hz, 1H, H-1), 4.57 (dd, J = 3.6, 5.4 Hz, 1H), 4.56 (dd, J =
3.6, 5.4 Hz, 1H), 4.53 (d, J = 7.8 Hz, 1H, H-1"), 4.50 (d, J = 10.2 Hz, 2H), 4.47 (d, J =
8.4Hz,1H,H-1"),4.42(d,J=7.8 Hz, 1H, H-1""),4.41 (d, J=7.8 Hz, 1H, H-1""), 4.18-
4.10 (m, 4H), 3.75-3.73 (m, 2H), 3.71-3.56 (m, 14H), 3.54-3.38 (m, 10H), 3.16-3.13
(m, J = 5.4 Hz, 1H, SCH), 3.11-3.07 (m, J = 5.4 Hz, 1H, SCH), 2.37-2.18 (m, 4H,
CH2CH2C6F13), 2.13 (s, 3H, OAc), 2.13 (s, 3H, OAc), 2.12-2.02 (m, 4H,
CH2CH2CeF13), 2.05 (s, 3H, OACc), 2.04 (s, 3H, OAc), 2.01 (s, 3H, OAc), 2.00 (s, 3H,
OAC), 1.95 (s, 3H, OAC), 1.95 (s, 3H, OAc), 1.94 (s, 3H, OACc), 1.94 (s, 3H, OAc), 1.86
(s, 3H, OAC), 1.85 (s, 3H, OACc). C NMR (150 MHz, CDCls) ¢ 170.9, 170.7, 170.4,
170.4,170.3,170.1, 169.6, 169.6, 164.9, 164.8, 141.2, 140.5, 138.6, 138.5, 135.1, 134.8,
133.9,131.3,131.2,130.4,129.8,129.7,129.7,129.0, 128.9, 128.9, 128.5, 128.4, 128 .4,
128.0, 128.0, 125.1, 125.0, 101.7 (C-1'"), 101.6 (C-1""), 100.8 (C-1), 100.8 (C-1), 99.8
(C-11), 99.3 (C-1"), 80.0, 80.0, 77.4, 77.0, 75.9, 75.8, 75.0, 74.9, 74.9, 73.9, 71.7, 71.5,
70.5, 70.5, 69.4, 69.4, 69.3, 69.1, 68.9, 68.5, 68.3, 66.9, 66.8, 66.2, 65.6, 64.1, 64.0,
63.6, 63.4 (t,J = 4.0 Hz, CH2CH2CsF13), 63.3 (t, J = 4.0 Hz, CH2CH2CsF13), 62.9, 62.9,
62.8, 31.3 (t, J = 21.0 Hz, CH2CH2C¢F13), 31.2 (t, J = 21.0 Hz, CH2CH,CsF13), 21.0,
20.8, 20.8, 20.7, 20.6, 16.2, 16.1, 16.1. HRMS (ESI"): calc. for C7oH72F26024SNa*
[M+Na]*: 1845.3611, found: 1845.3614.
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12. Table S2. Preparation of acceptors 15

e DY
)ég Bn HO OMe OTBDPS
HO ‘ HO 0
BnO HO\/\/\/ N \/\@[ ‘_éS/OPMP
n BnO Cbz OBn BzO

OMe OBz
15a 15b 15¢
S
BnO O o
BnO BnO 0 0
BnO BnO 0
OMe OBz
15e 15f 0} 15h

)(o

Compound 15a,1* 15p 1141 15¢ 141 15d 151 15¢, 1161 15f 1171 15h 18] were synthesized
according to the reported procedures.

OBn OBn

Bno/é&ﬁ _ TmsoTt )é@/ _ NaOMe o

(0] CCly BnO fo) BnO fo)

BnO hid C|-|2C|2 95% BnO “MeoH,93%  BnoO Z
OAc NH OAc OH
5 S12 15g

(2)-3-Hexenyl 2-O-acetyl-3,4,6-tri-O-benzyl-#-D-glucopyranoside (S12)
A suspension of (Z)-3-Hexen-1-ol (81.8 L, 0.70 mmol, 1.0
Bgﬁoéw VJ euqgiv) and compound 5[ (531.3 mg, 0.83 mmol, 1.2 equiv)
containing activated 4A MS (100 wt%) in anhydrous CHCl,
(4.7 mL) was stirred at room temperature for 10 min under
argon. After cooling to —20 <C, TMSOTT (37.4 L, 0.21 mmol, 0.3 equiv) was added.
The reaction mixture was stirred at —20 <C for 1 h and quenched by addition of EtsN
(0.3 mL). The mixture was filtered through Celite and extracted with EtOAc, washed
with saturated NaHCO3 and brine, dried over anhydrous Na;SOs, concentrated in vacuo
and purified by flash column chromatography on silica gel to give S12 (380 mg, yield
95%) as white solid, R¢= 0.42 (petroleum ether-EtOAc 5:1). m.p. 59.2-60.7 <C. [a]p ¥
+2.0 (¢, 1.50 in CHClIs3). *H NMR (400 MHz, CDCls) 6 7.34-7.25 (m, 13H, Ar-H), 7.17-
7.15 (m, 2H, Ar-H), 5.46-5.39 (m, 1H, CH=CH), 5.31-5.24 (m, 1H, CH=CH), 5.00-
4.95 (m, 1H), 4.77 (d, J = 10.8 Hz, 2H, PhCH>), 4.65 (d, J = 11.2 Hz, 1H, PhCH>),
4.61 (d, J =12.0 Hz, 1H, PhCHy), 4.54 (d, J = 12.0 Hz, 1H, PhCH>), 4.54 (d, J = 10.8
Hz, 1H, PhCH>), 4.35 (d, J = 8.0 Hz, 1H, H-1), 3.85 (dt, J = 6.8, 9.6 Hz, 1H), 3.73 (dd,
J =20, 10.8 Hz, 1H), 3.72-3.61 (m, 3H), 3.49-3.40 (m, 2H), 2.30 (g, J = 6.8 Hz, 2H),
2.05-1.98 (m, 2H), 1.95 (s, 3H, OAc), 0.93 (t, J = 7.6 Hz, 3H, CHs). *3C NMR (150
MHz, CDCls) ¢ 169.7, 138.4, 138.3, 138.1, 134.0, 128.6, 128.6, 128.6, 128.2, 128.1,
128.0, 127.9, 127.9, 127.8, 124.7, 101.2 (C-1), 83.2, 78.2, 75.4, 75.2, 75.2, 73.7, 73.3,
69.5, 69.0, 27.9, 21.1, 20.8, 14.4. HRMS (ESI"): calc. for C3ssH4207Na* [M+Na]*:
597.2823, found: 597.2841.
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(2)-3-Hexenyl 3,4,6-tri-O-benzyl-g-p-glucopyranoside (159g)
0Bn To a stirred mixture of compound S11 (420 mg, 0.73 mmol, 1.0
Bgﬁ(;é&/o\/\; equiv) in MeOH (3.7 mL) was added NaOMe (11.8 mg, 0.22
15 O mmol, 0.3 equiv). The mixture was stirred at 40 <C for 3 h, then
Amberlyst (R)15 ion-exchange resin was added to neutralize the
mixture. Following removal of the resin, the filtrate was evaporated under reduced
pressure and purified by flash column chromatography on silica gel to give 159 (362
mg, yield 93%) as white solid, Rf = 0.38 (petroleum ether-EtOAc 5:1). m.p. 66.3-
68.5 <. [a]o 2 —7.5 (c, 1.70 in CHCIs). 'H NMR (400 MHz, CDCls) 6 7.38-7.25 (m,
13H, Ar-H), 7.16-7.14 (m, 2H, Ar-H), 5.51-5.45 (m, 1H, CH=CH), 5.36-5.29 (m, 1H,
CH=CH), 4.93 (d, J = 11.2 Hz, 1H, PhCHy), 4.82 (d, J = 11.6 Hz, 2H, PhCH), 4.60
(d, J=12.4 Hz, 1H, PhCHy), 4.53 (d, J = 12.4 Hz, 1H, PhCHy), 4.52 (d, J = 10.8 Hz,
1H, PhCHy), 4.24 (d, J = 7.2 Hz, 1H, H-1), 3.93 (ddd, J = 6.0, 7.2, 9.2 Hz, 1H), 3.73
(dd, J = 2.0, 10.8 Hz, 1H, H-6a), 3.67 (dd, J = 4.4, 10.4 Hz, 1H, H-6b), 3.59-3.45 (m,
5H), 2.44-2.33 (m, 3H), 2.08-2.01 (m, 2H), 0.95 (t, J = 7.6 Hz, 3H, CHs). 1*C NMR
(100 MHz, CDCl3) ¢ 138.9, 138.3, 138.3, 134.4, 128.6, 128.6, 128.5, 128.2, 128.1,
128.0, 127.9, 127.9, 127.8, 124.6, 103.0 (C-1), 84.7, 77.7, 75.4, 75.3, 75.2, 75.0, 73.7,
69.8, 69.1, 28.0, 20.8, 14.4. HRMS (ESI*): calc. for C33sHaOsNa" [M+Na]*: 555.2717,
found: 555.2717.

13. IPRm glycosylations of OPSBF glycosyl donors (Scheme 3)

ThHO

(o] F
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AcO BnO BnO Aco BnO AcO BnO Cbz
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16a, 82% 16b, 80% 16c, 85%
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AcO , o BnO ob AcO BnO BzO BnO o
z AcO BzO OBz BzO BnO
OBn BnO oo

16d, 73% 16e, 64% 16f, 75% OMe

BnO— OBz o AcO Y

Bgoo@% o Bn o s

n AcO 0BnO 0 AcO o ;@
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169, 63% 16h, 86% 16i, 78%

General Procedure C for preparing compounds 16a-16i: A solution of OPSBF donor

14 (1.0 equiv) in anhydrous CH2Cl, (0.05 M) in the presence of 4A MS (100 wt%) was

stirred for 15 min at —40 <C. After addition of Tf2O (1.0 equiv), the solution was stirred

at —40 <C for 3 min, then acceptors 15 (1.2 equiv) in anhydrous CH2Cl> (0.3 mL) was

added. The reaction mixture was stirred at —40 <C for 0.5 h to 1 h and quenched by
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addition of H>O (1.0 mL). The mixture was filtered through Celite and extracted with
EtOAc, the organic phase was washed with brine, dried over anhydrous NazSOs,
concentrated in vacuo and purified by column chromatography on silica gel to give
compounds 16a-16i.

Methyl 2-O-acetyl-3,4,6-tri-O-benzyl-g-D-glucopyranosyl-(1—4)-2-O-benzoyl-3,6-
di-O-benzyl-g-p-glucopyranosyl-(1—4)-2,3,6-tri-O-benzyl-a-D-glucopyranoside
(16a)

o N o (P1r§p4ared acF(:;d;nz%/t)o ct:hei (“Teneral ProcF:{edur((Je 6(;
o 4 mg, yie 0). Colorless syrup, Rt = 0.
852%3%2%1 (petroleum ether-EtOAc 2:1). [a]o 2° +15.3 (¢, 1.55
16a "% ] in CHCls). *H NMR (400 MHz, CDCls) § 7.84-7.82
(m, 2H, Ar-H), 7.53 (t, J = 7.6 Hz, 1H, Ar-H), 7.38 (t, J = 7.6 Hz, 2H, Ar-H), 7.34-
7.25 (m, 17H, Ar-H), 7.23-7.15 (m, 18H, Ar-H), 7.06-7.04 (m, 2H, Ar-H), 7.01-6.98
(m, 1H, Ar-H), 6.94-6.90 (m, 2H, Ar-H), 5.13 (dd, J = 8.0, 9.6 Hz, 1H), 5.05 (d, J =
12.0 Hz, 1H, PhCHy), 4.99 (dd, J = 8.4, 9.6 Hz, 1H), 4.90 (d, J = 12.0 Hz, 1H, PhCH>),
4.78-4.72 (m, 3H), 4.70 (d, J = 12.4 Hz, 1H, PhCH>), 4.62-4.52 (m, 5H), 4.49 (d, J =
3.6 Hz, 1H, H-1), 4.46 (d, J = 8.4 Hz, 1H, H-1""), 4.45 (d, J = 8.0 Hz, 1H, H-1"), 4.43
(d, 3 =12.0 Hz, 1H, PhCHy), 4.35 (s, 2H), 4.28 (d, J = 12.0 Hz, 1H, PhCH), 4.18 (d,
J=12.4 Hz, 1H, PhCH?), 4.00 (t, J = 9.2 Hz, 1H), 3.85-3.76 (m, 2H), 3.71 (t, J = 9.2
Hz, 1H), 3.66 (dd, J = 0.8, 10.4 Hz, 1H), 3.58-3.51 (m, 3H), 3.50-3.38 (m, 5H), 3.33
(dd, J = 1.2, 10.8 Hz, 1H), 3.28-3.23 (m, 4H), 3.10 (dd, J = 2.0, 9.6 Hz, 1H), 1.88 (s,
3H, OAc). *C NMR (100 MHz, CDCls) ¢ 169.5, 165.0, 139.9, 138.9, 138.5, 138.5,
138.4,138.4,138.2, 138.0, 133.1, 130.1, 130.0, 128.8, 128.6, 128.6, 128.6, 128.5, 128.5,
128.4,128.4,128.3,128.2,128.1,128.1, 128.0, 127.9, 127.8, 127.7, 127.6, 127.6, 127.2,
127.1, 100.7 (C-1'), 100.4 (C-1"), 98.5 (C-1), 83.1, 80.6, 80.4, 79.1, 78.2, 75.5, 75.3,
75.3,75.1,74.6,73.9, 73.7, 73.7, 73.6, 73.5, 69.7, 68.8, 68.0, 67.8, 55.4, 21.1. HRMS
(ESI*): calc. for CgsHgsO1sNa* [M+Na]*: 1407.5863, found: 1407.5855.

Methyl 4-O-(2-O-acetyl-3,4,6-tri-O-benzyl-g-D-glucopyranosyl)-2-O-benzoyl-3,6-

di-O-benzyl-g-D-glucopyranoside (16b)

08Bn . Prepared according to the General Procedure C with small

Bnoﬁ/o/ﬁ/we modifications, 50.0 equiv. of MeOH was used as acceptor.
(0]

BnO o Bn

A0 T B0 (15.3 mg, yield 80%). Colorless syrup, Rf = 0.63
(petroleum ether-EtOAc 2:1). [o]o 2° +26.1 (c, 1.50 in
CHCls3). 'H NMR (400 MHz, CDCl3) § 7.92 (d, J = 7.6 Hz, 2H, Ar-H), 7.53 (tt, J = 1.2,
7.6 Hz, 1H, Ar-H), 7.39 (t, J = 7.6 Hz, 2H, Ar-H), 7.34-7.25 (m, 14H, Ar-H), 7.23-7.15
(m, 6H, Ar-H), 7.10-7.08 (m, 2H, Ar-H), 7.01-6.94 (m, 3H, Ar-H), 5.21 (dd, J = 8.0,
9.2 Hz, 1H), 4.98 (dd, J = 8.0, 9.6 Hz, 1H), 4.90 (d, J = 12.0 Hz, 1H, PhCH>), 4.78 (d,
J=11.2 Hz, 1H, PhCH>), 4.74 (d, J = 10.8 Hz, 1H, PhCHy), 4.71 (d, J = 12.0 Hz, 1H,
PhCHy>), 4.63 (d, J = 12.0 Hz, 1H, PhCH>), 4.61 (d, J = 11.2 Hz, 1H, PhCH>), 4.55 (d,
J =8.0 Hz, 1H, H-1'), 454 (d, J = 10.8 Hz, 1H, PhCH), 4.51 (d, J = 12.0 Hz, 1H,
PhCHy), 4.38 (d, J = 8.0 Hz, 1H, H-1), 4.37 (brs, 2H), 4.06 (t, J = 9.2 Hz, 1H), 3.76-
3.69 (m, 4H), 3.66 (dd, J = 1.6, 10.8 Hz, 1H), 3.54 (dd, J = 4.0, 10.8 Hz, 1H), 3.51 (t,
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J=9.2 Hz, 1H), 3.45-3.41 (m, 4H), 3.30 (ddd, J = 1.6, 4.0, 10.0 Hz, 1H), 1.89 (s, 3H,
OAc). *C NMR (100 MHz, CDCls) & 169.6, 165.4, 138.7, 138.4, 138.4, 138.2, 133.1,
130.2, 130.0, 128.7, 128.6, 128.6, 128.5, 128.4, 128.1, 128.0, 128.0, 127.9, 127.9, 127.7,
127.6, 127.2, 102.2 (C-1), 100.5 (C-1), 83.2, 80.5, 78.2, 75.5, 75.4, 75.3, 75.1, 74.5,
73.9, 73.8, 73.5, 73.2, 68.8, 68.0, 56.8, 21.1. HRMS (ESI*): calc. for Cs7HgoO13Na*
[M+Na]*: 975.3926, found: 975.3940.

N-Benzyl-N-benzyloxycarbonyl-5-pentyl 4-O-(2-O-acetyl-3,4,6-tri-O-benzyl-#-D-
glucopyranosyl)-2-O-benzoyl-3,6-di-O-benzyl-#-D-glucopyranoside (16c¢)
é: oBn Prepared according to the General Procedure C
BnO o 4 0 gn (29.9 mg, yield 85%). Colorless syrup, R¢ =
o Awﬂf:%ﬁo\/\/\/%bz 0.31 (petroleum ether-EtOAc 3:1). [o]o %
+18.8 (c, 1.77 in CHCI3). *H NMR (600 MHz,
CDClI3) 0 7.86 (d, J = 7.2 Hz, 2H, Ar-H), 7.44 (t, J = 7.2 Hz, 1H, Ar-H), 7.33-7.24 (m,
21H, Ar-H), 7.23-6.95 (m, 16H, Ar-H), 5.18 (t, J = 9.0 Hz, 1H), 5.11 (d, J = 6.0 Hz,
2H), 4.98 (dd, J = 8.4, 9.6 Hz, 1H), 4.88 (d, J = 12.0 Hz, 1H, PhCH>), 4.77 (d, J = 11.4
Hz, 1H, PhCH,), 4.74 (d, J = 10.8 Hz, 1H, PhCH?>), 4.70 (d, J = 12.0 Hz, 1H, PhCH>),
4.63 (d, J =12.0 Hz, 1H, PhCH), 4.61 (d, J = 11.4 Hz, 1H, PhCH), 455 (d,J=7.8
Hz, 1H, H-1"), 4.54 (d, J = 11.4 Hz, 1H, PhCH>), 4.49 (d, J = 12.6 Hz, 1H, PhCH>),
4.41-4.32 (m, 5H, H-1), 4.04 (t, J = 9.0 Hz, 1H), 3.79-3.68 (m, 5H), 3.67 (dd, J = 1.8,
10.8 Hz, 1H), 3.55 (dd, J = 4.2, 10.8 Hz, 1H), 3.50 (t, J = 9.6 Hz, 1H), 3.40 (brd, J =
7.8 Hz, 1H), 3.35-3.29 (m, 2H), 3.02-2.91 (m, 2H), 1.89 (s, 3H, OACc), 1.46-1.29 (m,
4H), 1.15-1.03 (m, 2H). 3C NMR (100 MHz, CDCls) ¢ 169.6, 165.3, 138.8, 138.4,
138.4,138.2,133.1, 130.3,129.9, 128.7, 128.6, 128.6, 128.5, 128.4, 128.1, 128.1, 128.1,
128.1, 128.0, 127.9, 127.9, 127.8, 127.6, 127.2, 101.4 (C-1), 100.5 (C-1"), 83.2, 80.4,
78.2, 77.0, 75.5, 75.3, 75.3, 75.1, 74.4, 73.9, 73.8, 73.5, 73.3, 68.8, 68.1, 67.3, 29.2,
29.2, 23.2,21.1. HRMS (ESI*): calc. for C76Hg:NO1sNa*" [M+Na]*: 1270.5498, found:
1270.5499.

2-(4-(Benzyloxy)-3-methoxyphenyl)ethyl 6-0-(2,3,4-tri-O-acetyl-a-L-
rhamnopyranosyl)-2-O-benzoyl-3,4-di-O-benzyl-#-D-glucopyranoside (16d)
= Prepared according to the General Procedure C
o7t o (19.6 mg, yield 73%). Colorless syrup, Rf=0.49
A°°§‘ifs‘ﬁoémw0“@[°“e (petroleum ether-EtOAc 2:1). [o]o 2 —2.8 (c,
16d 8" J 1.00 in CHCI3). *H NMR (400 MHz, CDCls) §
7.95-7.93 (m, 2H, Ar-H), 7.54 (tt, J = 1.2, 7.6 Hz, 1H, Ar-H), 7.42-7.26 (m, 12H, Ar-
H), 7.13-7.09 (m, 5H, Ar-H), 6.63 (d, J = 2.0 Hz, 1H, Ar-H), 6.50 (dd, J = 2.0, 8.0 Hz,
1H, Ar-H), 6.43 (d, J = 8.0 Hz, 1H, Ar-H), 5.28-5.22 (m, 3H), 5.04 (t, J = 9.6 Hz, 1H),
4.93 (m, 2H), 4.88 (d, J = 11.2 Hz, 1H, PhCHy), 4.74 (d, J = 1.2 Hz, 1H, H-1), 4.71
(d, J=11.2 Hz, 1H, PhCHy), 4.63 (d, J = 11.2 Hz, 1H, PhCHy), 4.60 (d, J = 11.2 Hz,
1H, PhCHy), 4.49 (d, J = 7.6 Hz, 1H, H-1), 4.04-3.99 (m, 1H), 3.96-3.87 (m, 2H), 3.79
(t, J =8.8 Hz, 1H), 3.77 (s, 3H, OMe), 3.64 (dd, J = 5.6, 11.2 Hz, 1H), 3.62-3.50 (m,
3H), 2.70 (dt, J = 2.0, 6.8 Hz, 2H), 2.08 (s, 3H, OACc), 2.03 (s, 3H, OAc), 1.96 (s, 3H,
OAc), 1.15 (d, J = 6.4 Hz, 3H, CHs). 3C NMR (100 MHz, CDCls) § 170.3, 170.2,

S31



170.1, 165.4, 149.5, 146.7, 138.0, 137.8, 137.6, 133.2, 132.0, 130.2, 129.9, 128.7, 128.7,
128.6, 128.5, 128.3, 128.2, 128.2, 127.9, 127.9, 127.4, 120.9, 114.0, 113.0, 101.2 (C-
1),98.0 (C-1"), 83.0, 78.2, 75.4, 75.3, 75.0, 73.9, 71.2, 71.1, 70.7, 69.9, 69.4, 67.0, 66.6,
56.1, 35.8, 21.1, 21.0, 20.9, 17.5. HRMS (ESI*): calc. for CssHeoO16Na* [M+Na]*:
999.3774, found: 999.3797.

p-Methoxyphenyl  2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl-(1—6)-2-O-benzoyl-
3,4-di-O-benzyl-p-b-glucopyranosyl-(1—4)-2,3-di-O-benzoyl-6-O-tert-
butyldiphenylsilyl-g-D-glucopyranoside (16e)

Prepared according to the General

W@W ,ézzs Procedure C (31.2 mg, vyield 64%).
BnO BzO \©\

or Colorless syrup, R = 0.42 (petroleum
Me | ether-EtOAC 2:1). [a]po ® +16.2 (¢, 1.70 in
CHCls). *H NMR (600 MHz, CDCl3) 6 7.96 (d, J = 7.2 Hz, 2H, Ar-H), 7.92 (d, J = 7.2
Hz, 2H, Ar-H), 7.77 (d, J = 7.8 Hz, 2H, Ar-H), 7.72 (d, J = 7.2 Hz, 2H, Ar-H), 7.69 (d,
J=17.2Hz, 2H, Ar-H), 7.48-7.42 (m, 4H, Ar-H), 7.41-7.27 (m, 10H, Ar-H), 7.22-7.18
(m, 6H, Ar-H), 7.12-7.06 (m, 5H, Ar-H), 5.72 (dd, J = 7.8, 9.6 Hz, 1H), 5.66 (t, J = 9.0
Hz, 1H), 5.32 (dd, J = 3.6, 9.6 Hz, 1H), 5.27 (dd, J = 1.8, 3.6 Hz, 1H), 5.14 (dd, J =
7.8, 9.6 Hz, 1H), 5.06 (t, J = 9.6 Hz, 1H), 5.01 (d, J = 7.8 Hz, 1H, H-1), 4.91 (d, J =
7.8 Hz, 1H, H-1'), 4.76 (d, J = 11.4 Hz, 1H, PhCHy), 4.67 (s, 1H, H-1""), 4.66 (d, J =
10.8 Hz, 1H, PhCH>), 4.57 (d, J = 10.8 Hz, 1H, PhCHy), 4.47-4.42 (m, 2H), 3.88 (dd,
J=0.6,11.4 Hz, 1H), 3.82 (dd, J = 3.0, 11.4 Hz, 1H), 3.76 (dq, J = 6.0, 10.2 Hz, 1H),
3.70 (s, 3H, OMe), 3.65 (t, J = 9.0 Hz, 1H), 3.56 (dd, J = 1.2, 10.8 Hz, 1H), 3.46-3.41
(m, 2H), 3.19 (t, J = 9.0 Hz, 1H), 2.83 (dd, J = 1.2, 11.4 Hz, 1H), 2.24 (s, 3H, OAc),
2.02 (s, 3H, OAc), 1.97 (s, 3H, OAc), 1.15 (d, J = 6.0 Hz, 3H, CHs3), 1.08 (s, 9H,
C(CHs)3). *3C NMR (150 MHz, CDCls) ¢ 170.3, 170.2, 169.8, 165.8, 165.2, 164.8,
155.6, 151.6, 137.8, 137.7, 136.2, 135.8, 134.0, 133.2, 130.4, 130.1, 130.0, 129.9, 129.9,
129.8,129.6,128.7,128.6, 128.5, 128.5, 128.5, 128.2, 128.2,128.1, 128.1, 127.9, 127.9,
119.1, 114.6, 101.1 (C-1), 99.6 (C-1"), 97.7 (C-1""), 83.1, 78.4, 75.9, 75.5, 75.3, 75.2,
74.1, 73.7, 73.3, 72.2, 71.6, 70.2, 69.0, 66.6, 66.6, 61.4, 55.8, 27.0, 21.2, 21.1, 20.9,
19.4, 17.7. HRMS (ESI"): calc. for Cs2HgsO22SiNa* [M+Na]*: 1473.5272, found:
1473.5252.

Methyl 2,3,4-tri-O-acetyl-6-deoxy-p-L-galactopyranosyl-(1—6)-2-O-benzoyl-3,4-
di-O-benzyl-g-p-glucopyranosyl-(1—6)-2,3,4-tri-O-benzyl-a-D-glucopyranoside
(161)

R Prepared according to the General Procedure C (38.1

A@ mg, Yyield 75%). Colorless syrup, Rs= 0.47 (petroleum
Bho0 - Z“o . ether-EtOAc 2:1). [o]p 2° +28.5 (c, 2.45 in CHCI3). *H
. ’ 53%1 NMR (400 MHz, CDCls) 6 7.91 (d, J = 7.2 Hz, 2H, Ar-

M) H), 7.45 (t, J = 7.2 Hz, 1H, Ar-H), 7.31-7.22 (m, 20H,
Ar-H), 7.10-7.08 (m, 7H, Ar-H), 5.23 (t, J = 8.4 Hz, 1H), 5.22 (dd, J = 8.0, 10.4 Hz,
1H), 5.15 (d, J = 3.2 Hz, 1H), 5.01 (dd, J = 3.6, 10.4 Hz, 1H), 4.85 (d, J = 10.8 Hz, 1H,
PhCH>), 4.79 (d, J = 10.4 Hz, 1H, PhCHy>), 4.73 (d, J = 11.2 Hz, 1H, PhCHy), 4.72 (d,
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J =12.4 Hz, 1H, PhCHy), 4.70-4.64 (m, 4H, PhCHy, H-1"), 4.57 (d, J = 12.4 Hz, 1H,
PhCH>), 4.56 (d, J = 11.2 Hz, 1H, PhCHy), 4.44 (d, J = 8.0 Hz, 1H, H-1""), 4.41 (d, J
= 3.6 Hz, 1H, H-1), 4.35 (d, J = 11.2 Hz, 1H, PhCHy), 4.13 (dd, J = 3.2, 12.0 Hz, 1H),
4.03 (d, J = 9.6 Hz, 1H), 3.89-3.83 (m, 2H), 3.78-3.73 (m, 2H), 3.71-3.61 (m, 3H),
3.40-3.35 (m, 3H), 3.18 (s, 3H, OMe), 2.13 (s, 3H, OAC), 2.12 (s, 3H, OAc), 1.99 (s,
3H, OAC), 1.14 (d, J = 6.4 Hz, 3H, CH3). 2*C NMR (100 MHz, CDCls) 6 170.9, 170.2,
170.0, 165.2,138.9, 138.5, 138.3, 138.2, 138.0, 133.2, 130.0, 129.9, 128.6, 128.6, 128.5,
128.5, 128.4, 128.4, 128.3, 128.2, 128.1, 128.0, 127.7, 127.7, 127.7, 127.6, 101.6 (C-
1), 101.5 (C-1"), 98.1 (C-1), 82.3, 82.1, 80.0, 77.7, 77.6, 75.8, 75.4, 75.3, 75.0, 74.8,
73.8, 73.5, 71.5, 70.4, 69.9, 69.3, 69.1, 68.5, 67.0, 55.1, 21.2, 20.8, 20.8, 16.2. HRMS
(ESI™): calc. for Ce7H74019Na* [M+Na]™: 1205.4717, found: 1205.4721.

Isopropyl 2-O-benzoyl-3,4,5-tri-O-benzyl-a-D-mannopyranosyl-(1—6)-2,3-di-O-
benzoyl-4-0O-benzyl-#-D-galactopyranosyl-(1—3)-2,4,6-tri-O-benzoyl-1-thio-f-D-
galactopyranoside (169)

Prepared according to the General Procedure C (21.7 mg,

B§§Z 0321" yield 63%). Colorless syrup, Rf= 0.32 (petroleum ether-
o O B20 082 EtOAc 3:1). [a]o 2° +22.0 (c, 0.80 in CHCIls). *H NMR

R AT A B sY (400 MHz, CDClIs) ¢ 8.05 (dd, J = 1.2, 8.0 Hz, 2H, Ar-H),

16g 820" B0 8.01-7.97 (m, 4H, Ar-H), 7.84-7.81 (m, 4H, Ar-H), 7.57-

7.41 (m, 8H, Ar-H), 7.40-7.25 (m, 19H, Ar-H), 7.23-7.08
(m, 13H, Ar-H), 5.80 (d, J = 3.2 Hz, 1H), 5.59 (dd, J = 8.0, 10.4 Hz, 1H), 5.58 (t, J =
9.6 Hz, 1H), 5.46 (dd, J = 2.4, 3.2 Hz, 1H), 5.03 (dd, J = 2.8, 10.4 Hz, 1H), 4.86 (d, J
=10.8 Hz, 1H), 4.79 (d, J = 8.0 Hz, 1H, H-1"), 4.76 (d, J = 11.6 Hz, 1H, PhCHy), 4.74
(d,J=12.0 Hz, 1H, PhCHy), 4.71 (d, J = 10.0 Hz, 1H, H-1), 4.66 (d, J = 2.4 Hz, 1H,
H-1'"), 4.64 (d, J = 12.0 Hz, 1H, PhCH>), 4.56 (d, J = 10.8 Hz, 1H, PhCHy), 4.54 (d, J
= 11.2 Hz, 1H, PhCH), 4.54 (d, J = 12.0 Hz, 1H, PhCH>), 4.44 (dd, J = 4.8, 11.6 Hz,
1H), 4.37 (dd, J = 3.6, 9.6 Hz, 1H), 4.33 (dd, J = 8.0, 12.0 Hz, 1H), 4.30 (d, J = 12.0
Hz, 1H, PhCHy), 4.14-4.09 (m, 2H), 4.04 (dd, J = 3.2, 9.6 Hz, 1H), 3.97 (d, J = 2.8 Hz,
1H), 3.93 (dd, J = 3.6, 10.8 Hz, 1H), 3.87-3.79 (m, 3H), 3.66 (t, J = 6.8 Hz, 1H), 3.39
(dd,J=7.6,9.6 Hz, 1H), 3.09-3.02 (m, J = 6.8 Hz, 1H, SCH), 1.14 (d, J = 6.8 Hz, 3H,
CHs), 1.12 (d, J = 6.8 Hz, 3H, CH3). **C NMR (150 MHz, CDCls) 6 166.3, 166.1, 166.0,
165.8, 165.0, 164.9, 138.7, 138.5, 138.1, 137.6, 133.6, 133.4, 133.4, 133.3, 133.1, 132.7,
130.3,130.2, 130.0, 129.9, 129.8, 129.7, 129.7, 129.5, 129.0, 128.7, 128.6, 128.6, 128.5,
128.5, 128.5, 128.5, 128.3, 128.2, 128.2, 128.0, 127.9, 127.8, 127.8, 127.7, 100.8 (C-
1), 97.8 (C-1"), 83.9 (C-1), 78.4, 77.4, 76.6, 75.8, 75.5, 75.0, 74.7, 74.3, 73.7, 73.3,
73.1,72.2,71.9,70.9,70.5,70.1, 69.2,69.1, 65.4, 63.6, 35.7, 24.1, 23.9. HRMS (ESI"):
calc. for Co1HgsO21SNa* [M+Na]*: 1569.5275, found: 1569.5274.

(2)-3-Hexenyl 2,3,4-tri-O-acetyl-#-D-xylopyranosyl-(1—6)-2-O-benzoyl-3,4-di-O-
benzyl-g-p-glucopyranosyl-(1—2)-3,4,6-tri-O-benzyl-g-D-glucopyranoside (16h)
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Prepared according to the General Procedure C (31.5
AcO 0 mg, Yyield 86%). Colorless syrup, Rt = 0.71
A0 Bg(”)oé%OV\; (petroleum ether-EtOAc 2:1). [o]p 2° 5.7 (c, 2.35 in
®%o BZZ e CHCI3). *H NMR (400 MHz, CDCl3) § 7.81 (d, J =
7.6 Hz, 2H, Ar-H), 7.46 (t, J = 7.2 Hz, 1H, Ar-H),
7.36-7.24 (m, 12H, Ar-H), 7.24-7.18 (m, 6H, Ar-H), 7.13-7.07 (m, 7H, Ar-H), 7.03-
7.01 (m, 2H, Ar-H), 5.51-5.39 (m, 2H), 5.26 (dd, J = 8.0, 9.2 Hz, 1H), 5.20-5.15 (m, J
= 4.4 Hz, 1H), 5.04 (d, J = 7.6 Hz, 1H, H-1"), 4.94 (dd, J = 4.8, 8.8 Hz, 1H), 4.91 (d,
J=5.2 Hz, 1H, H-1""), 4.91 (d, J = 4.0 Hz, 1H), 4.81 (d, J = 10.8 Hz, 1H, PhCH,),
4.69 (d, J=10.8 Hz, 1H, PhCH>), 4.64 (d, J = 11.2 Hz, 1H, PhCH>), 4.61-4.54 (m, 6H),
4.43 (d,J =10.8 Hz, 1H, PhCH>), 4.36 (d, J = 7.6 Hz, 1H, H-1),4.09 (dd, J = 5.2, 11.6
Hz, 1H), 4.01 (d, J = 10.8 Hz, 1H, PhCH), 3.85 (dt, J = 7.6, 9.6 Hz, 1H), 3.80-3.71
(m, 4H), 3.66 (dd, J = 5.2, 11.2 Hz, 1H), 3.61-3.49 (m, 5H), 3.44-3.37 (m, 2H), 2.38
(9, J = 6.8 Hz, 2H), 2.11-2.04 (m, 2H), 2.00 (s, 3H, OAc), 1.97 (s, 3H, OAc), 1.96 (s,
3H, OAc), 0.98 (t, J = 7.6 Hz, 3H, CH3). 3C NMR (100 MHz, CDCls) 6 170.1, 169.7,
165.3,138.7, 138.5, 138.2, 137.8, 137.7, 133.8, 133.2, 129.9, 129.8, 128.8, 128.5, 128.5,
128.4, 128.4, 128.2, 128.2, 128.0, 127.9, 127.8, 127.7, 127.5, 127.4, 125.0, 102.2 (C-
1), 100.3 (C-1"), 100.3 (C-1""), 85.2, 83.2, 79.5, 78.5, 78.3, 75.8, 75.4, 75.3, 75.2, 74.9,
74.3,73.7,72.0,71.4,70.1, 69.5, 69.2, 67.6, 62.0, 28.2, 21.0, 20.9, 14.5. HRMS (ESI*):
calc. for C71HgoO19Na*™ [M+Na]*: 1259.5186, found: 1259.5184.

2-1sopropylmercaptobenzyl 2-O-benzoyl-4-O-benzyl-3,6-di-O-(2,3,4-tri-O-acetyl-
6-deoxy-pg-D-galactopyranosyl)-g-D-glucopyranosyl-(1—4)-2,3-O-isopropylidene-
a-L-rhamnopyranoside (16i)

Prepared according to the General Procedure C
Ac% h¢ (24.8 mg, yield 78%). Colorless syrup, Rf=0.19
A0 O;@ (petroleum ether-EtOAc 2:1). [o]o 2 —22.4 (c,
A°°$&B/n%é&o@# 2.28 in CHCIl3). 'H NMR (600 MHz, CDCls) 6
AcO | o8z %o 8.05-8.04 (m, 2H, Ar-H), 7.58 (t, J = 7.2 Hz, 1H,
o Ar-H), 7.44 (t, J = 7.2 Hz, 2H, Ar-H), 7.40-7.38

(m, 3H, Ar-H), 7.30-7.25 (m, 4H, Ar-H), 7.21 (dt, J = 1.2, 7.8 Hz, 1H, Ar-H), 7.15 (dt,
J=1.2, 7.8 Hz, 1H, Ar-H), 5.21-5.18 (m, 2H), 5.14-5.07 (m, 4H), 4.97 (s, 1H, H-1),
4.95 (dd, J = 3.0, 10.2 Hz, 1H), 4.92 (d, J = 8.4 Hz, 1H, H-1"), 4.74 (d, J = 11.4 Hz,
1H, PhCHy), 4.61 (dd, J = 2.4, 10.8 Hz, 1H), 4.60 (d, J = 7.8 Hz, 1H, H-1"""), 4.53 (,
J =12.0 Hz, 2H, PhCH>), 4.48 (d, J = 8.4 Hz, 1H, H-1""), 4.20 (dd, J = 8.4, 9.0 Hz,
1H), 4.09 (dd, J = 1.2, 11.4 Hz, 1H), 3.95 (d, J = 6.0 Hz, 1H), 3.86 (dd, J = 6.0, 7.2
Hz, 1H), 3.76 (dd, J = 5.4, 11.4 Hz, 1H), 3.70 (dd, J = 6.6, 13.8 Hz, 1H), 3.66-3.61 (m,
2H), 3.58-3.52 (m, 2H), 3.46 (dd, J = 7.2, 10.2 Hz, 1H), 3.32-3.25 (m, 1H, J = 6.6 Hz,
SCH), 2.17 (s, 3H, OAC), 2.05 (s, 3H, OAC), 2.05 (s, 3H, OAC), 2.02 (s, 3H, OAC), 1.96
(s, 3H, OAC), 1.87 (s, 3H, OAC), 1.44 (s, 3H, CHs), 1.26 (d, J = 6.0 Hz, 3H, CH3), 1.21-
1.19 (m, 12H, CH3 x4), 1.08 (d, J = 6.0 Hz, 3H, CHs). 3C NMR (150 MHz, CDCls) 6
171.0,170.8,170.5,170.4,170.2,169.7, 165.3, 138.7, 138.5, 135.5, 133.5, 132.6, 130.1,
129.9, 129.6, 128.8, 128.5, 128.5, 128.3, 127.9, 127.0, 109.2, 101.4 (C-1""), 100.7 (C-
1'"),100.1 (C-1"), 96.5 (C-1), 80.1, 80.0, 78.4, 76.3, 76.1, 75.0, 74.9, 74.2, 71.9, 71.6,
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70.6, 70.3, 69.4, 69.2, 68.9, 68.5, 67.7, 64.5, 38.8, 28.1, 26.4, 23.3, 23.3, 21.1, 20.9,
20.8, 20.8, 20.8, 17.7, 16.2, 16.2. HRMS (ESI"): calc. for Ce3HgoO25SNa* [M+Na]*:
1291.4602, found: 1291.4600.

14. Fluorous-tag assisted two-directional syntheses of ST14 repeating units

(Scheme 4)

Preparation of donors 17a, 17b, 18a, 18b

OLev

17a

OBn

o Bno OBn Ojs/ Bno OAc O//S
et el G0 NGO
NHTCA A BnO © LevO °

OBz 0Bz
b 18a 18b

17

Compound 17a,1% 170,12 were synthesized according to the reported procedures.

BnO OBn
(e}

S$13

(e}

BnO
OAc m

PTB-OH Bno ,OBn

TMSOTf o (1) NaOH, MeOH
CCly —— pgno OPTB
CH,Cl,, 80% (2) BzCl, Pyridine/CH,Cl, (1:1, viv)

OAc
S14

80% for 2 steps

Bno ,OBN Bno OBN
PIFA 0
BnO OQ_oPTB ———————— Bno OPSB
MeCN/H,0 (9:1, viv) OBz

OBz
S15

81%
18a

2-1sopropylmercaptobenzyl 2-O-acetyl-3,4,6-tri-O-benzyl-p-D-galactopyranoside

(S14)

BnO OB SJ@
o)
Bno&/o

OAc s14

To a mixture of PTB-OH™ (544 mg, 2.99 mmol, 1.0 equiv),
S13121 (2.28 g, 3.59 mmol, 1.2 equiv) and 4A MS (100 wt%) in
anhydrous CHzCl, (15.0 mL) was added TMSOTT (108 puL, 0.6
mmol, 0.2 equiv) at —20 <C, The mixture was stirred for 1 h and

quenched by addition of EtsN (0.3 mL). The mixture was filtered through Celite and
extracted with EtOAc. The organic phase was washed with saturated NaHCO3 and brine,
dried over anhydrous Na»;SO4, concentrated in vacuo and purified by flash column
chromatography on silica gel to give S14 (1.88 g, yield 80%) as white foam, Rf=0.16
(petroleum ether-EtOAc 8:1). [a]o 2° —10.3 (¢, 0.95 in CHCIs). *H NMR (400 MHz,
CDCl3) 6 7.41-7.17 (m, 4H, Ar-H), 5.43 (dd, J = 8.0, 10.0 Hz, 1H, H-2), 4.96 (d, J =
13.2 Hz, 1H, PhCHy), 4.93 (d, J = 11.6 Hz, 1H, PhCHy), 4.76 (d, J = 13.2 Hz, 1H,
PhCH,), 4.65 (d, J = 12.4 Hz, 1H, PhCH,), 4.59 (d, J = 11.6 Hz, 1H, PhCH,), 4.49 (d,
J=12.0 Hz, 1H, PhCH>), 4.45-4.41 (m, 2H), 4.40 (d, J = 7.6 Hz, 1H, H-1), 3.95 (d, J
= 2.4 Hz, 1H, H-4), 3.65 (d, J = 6.4 Hz, 2H), 3.56 (t, J = 6.4 Hz, 1H), 3.49 (dd, J =
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2.4,10.0 Hz, 1H, H-6a), 3.33-3.26 (m, J = 6.4 Hz, 1H, SCH), 1.99 (s, 3H, OAc), 1.22
(d, J=6.4 Hz, 6H, CH3 x2). ®*C NMR (150 MHz, CDCl3) § 169.8, 139.3, 138.7, 138.2,
138.1,134.0, 132.5, 128.7, 128.6, 128.6, 128.5, 128.4, 128.1, 128.0, 127.9, 127.8, 127.7,
127.15, 100.7 (C-1), 80.6, 74.7,73.9, 73.8,72.8,72.2, 71.7, 68.8, 68.8, 38.7, 23.3, 23.3,
21.3. HRMS (ESI*): calc. for CsoH1407SNa* [M+Na]*: 679.2700, found: 679.2708.

2-1sopropylmercaptobenzyl 2-O-benzoyl-3,4,6-tri-O-benzyl--D-
galactopyranoside (S15)
To a stirred mixture of compound S14 (788 mg, 1.20 mmol, 1.0
s equiv) in MeOH (6.0 mL) was added NaOMe (19.4 mg, 0.36
BnON ov\© mmol, 0.3 equiv). The mixture was stirred at 40 <T overnight,
OBz s15 then Amberlyst (R) 15 ion-exchange resin was added to neutralize
the mixture. Following removal of the resin, the filtrate was evaporated under reduced
pressure. To a stirred solution of the above crude product in pyridine/CH2Cl> (1:1, v:v,
12.0 mL) was added benzoyl chloride (0.49 mL, 4.20 mmol, 3.5 equiv) at 0 T, then
warmed up to 40 <T and stirred overnight. The reaction mixture was extracted with
EtOAc. The organic phase was washed with 1 M HCI, saturated NaHCOs3 and brine,
dried over anhydrous Na»>SO4, concentrated in vacuo and purified by flash column
chromatography on silica gel to give S15 (690 mg, 80% yield for two steps) as white
foam, Rr= 0.25 (petroleum ether-EtOAc 7:1). [a]o 2° +3.1 (¢, 0.97 in CHCl3). *H NMR
(400 MHz, CDCl3) 6 7.98 (d, J = 7.2 Hz, 2H, Ar-H), 7.55 (t, J = 7.2 Hz, 1H, Ar-H),
7.34 (t, J = 7.2 Hz, 1H, Ar-H), 7.37-7.26 (12H, m, Ar-H), 7.19-7.07 (6H, m, Ar-H),
6.95 (t, J = 7.6 Hz, 1H, Ar-H), 5.72 (dd, J = 8.0, 10.0 Hz, 1H), 4.99 (d, J = 12.0 Hz,
1H, PhCHy), 4.92 (d, J = 13.6 Hz, 1H, PhCH?>), 4.83 (d, J = 13.2 Hz, 1H, PhCH>), 4.64
(d, J =11.6 Hz, 1H, PhCHy), 4.62 (d, J = 12.4 Hz, 1H, PhCH>), 4.52 (d, J = 8.0 Hz,
1H, H-1), 4.50-4.42 (m, 3H), 4.01 (d, J = 2.4 Hz, 1H, H-4), 3.72-3.65 (m, 2H), 3.63-
3.58 (m, 2H), 3.22-3.12 (m, J = 6.8 Hz, 1H, SCH), 1.11 (d, J = 6.8 Hz, 3H, CH}3), 1.11
(d, J = 6.8 Hz, 3H, CHs). *C NMR (100 MHz, CDCls) § 165.5, 139.2, 138.6, 138.1,
137.9,134.0,133.0, 132.4,130.5, 130.1, 128.7, 128.6, 128.5, 128.5, 128.4, 128.4, 128.2,
128.1, 127.9, 127.8, 127.8, 127.1, 100.5 (C-1), 80.1, 74.7, 73.9, 73.8, 72.6, 72.2, 71.9,
68.8,68.4, 38.6, 23.2, 23.2. HRMS (ESI*): calc. for C4sHss0O7SNa* [M+Na]*: 741.2856,
found: 741.2858.

BnO OBn

2-1sopropylsulfinylbenzyl 2-O-benzoyl-3,4,6-tri-O-benzyl-f-D-galactopyranoside
(18a)

To a stirred solution of S15 (690 mg, 0.96 mmol, 1.0 equiv) in
Bno BN s MeCN/H20 (9:1, v:v, 10.0 mL) was added PIFA (454 mg, 1.06
A Ov\© mmol, 1.1 equiv), the mixture was stirred at room temperature for
082 18a 1 h. The reaction mixture was extracted with EtOAc, washed
successively with saturated Na»S>03, saturated NaHCOs and brine, dried over
anhydrous NaSOs4, concentrated in vacuo and purified by flash column
chromatography on silica gel to give 18a (569 mg, yield 81%) as white foam, R¢= 0.25
(petroleum ether-EtOAc 7:1). A mixture of sulfoxide R/S (1.3:1) isomers. *H NMR
(400 MHz, CDCl3) 6 7.99 (d, J = 7.2 Hz, 2.6H, Ar-H), 7.89 (d, J = 7.6 Hz, 2H, Ar-H),
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7.78 (d, J = 7.6 Hz, 1H, Ar-H), 7.75 (d, J = 8.0 Hz, 1.3H, Ar-H), 7.60-7.54 (m, 2.6H,
Ar-H), 7.46-7.25 (m, 34.6H, Ar-H), 7.18-7.11 (m, 11H, Ar-H), 5.67 (dd, J = 8.0, 9.6
Hz, 1.3H), 5.63 (dd, J = 8.0, 9.6 Hz, 1H), 4.97 (d, J = 11.6 Hz, 1H, PhCH), 4.96 (d, J
= 11.6 Hz, 1.3H, PhCH>), 4.89 (d, J = 12.0 Hz, 1.3H, PhCHy), 4.84 (d, J = 12.8 Hz,
1H, PhCH>), 4.71-4.58 (m, 8.3H), 4.48-4.43 (m, 7.6H), 4.00 (d, J = 2.4 Hz, 2.3H), 3.69-
3.57 (m, 9.3H), 2.83-2.73 (m, 2.3H, SCH), 1.13 (d, J = 6.8 Hz, 3H, CH3), 1.03 (d, J =
6.8 Hz, 3.9H, CHz3), 0.90 (d, J = 6.4 Hz, 3H, CH3), 0.85 (d, J = 6.8 Hz, 3.9H, CHs). °C
NMR (100 MHz, CDCl3) 6 165.4, 138.6, 138.5, 138.0, 137.9, 137.7, 135.2, 133.4, 133.3,
130.9, 130.8, 130.2, 130.1, 130.1, 130.0, 129.8, 128.7, 128.6, 128.6, 128.5, 128.5, 128.5,
128.5, 128.5, 128.2, 128.1, 128.0, 127.9, 127.9, 125.2, 125.2, 100.9 (C-1), 99.9 (C-1),
80.0, 80.0, 74.8, 74.8, 74.1, 74.0, 73.9, 73.8, 72.5, 72.5, 72.0, 71.9, 71.8, 68.8, 66.4,
65.5,17.4,17.3,12.9, 12.6. HRMS (ESI*): calc. for C4sHss0sSNa* [M+Na]*: 757.2806,
found: 757.2798.

OAc PTB-OH OAc Ph
AcO : PrE-oH AcO (1) NaOMe, MeOH &o
AcO 0__CCl; ——— A o\=Q oPTB o
CH,Cl,, 92% (2) PhCH(OMe),, CSA, MeCN 0
OAc Ny 22 OAc 84% for 2 steps HO OPTB
S16 S17 s18 OH
Ph o
TBSCI o7 &o BH; -THF
Imidazole o BzClI (0] TMSOTf
—_— F—
TBSO&/OPTB o)
DMF, 39% OH CH,Cly/Pyridine (1:1, viv) TBSO OPTB CH3Cly, 95%
96% 0Bz
s19 S20
Bno (2" " A‘Z;()),B'Etag; %MQP,C(’:\‘HZCIZ B0 (¢ PIFA B0
3'ERLO, Me (0]
TBSO&&/OPTB omvé&/OPTB —  + Olev OPSB
OBz (3) LevOH, DCC, Et;N, DMAP OBz MeCN/H,0 (9:1, v:v) OBz
s21 CH,Cl, $22 85% 18b
68% for 3 steps

2-1sopropylmercaptobenzyl 2,3,4,6-tetra-O-acetyl-f-D-galactopyranoside (S17)
A suspension of PTB-OH (2.2 g, 12.20 mmol, 2.0 equiv) and
Ao JOAC S S162% (3.0 g, 6.09 mmol, 1.0 equiv) containing activated 4A MS
é%\o@@ (100 wt%) in anhydrous CH2Cl2 (12.0 mL) was stirred at room
) temperature for 10 min under argon. After cooling to —20 <C,
TMSOTf (0.44 mL, 2.44 mmol, 0.4 equiv) was added. The
reaction mixture was stirred at —20 <C for 1 h and quenched by addition of EtzN (1.0
mL). The mixture was filtered through Celite and extracted with EtOAc, washed with
saturated NaHCO3 and brine, dried over anhydrous Na>SOa, concentrated in vacuo and
purified by flash column chromatography on silica gel to give S17 (2.86 g, yield 92%)
as colorless syrup, R = 0.22 (petroleum ether-EtOAc 3:1). [a]o 2 —22.4 (c, 2.8 in
CHCIls3). 'H NMR (400 MHz, CDCls3) § 7.41 (dd, J = 2.0, 7.6 Hz, 1H, Ar-H), 7.37 (dd,
J=2.4,7.6 Hz, 1H, Ar-H), 7.26-7.20 (m, 2H), 5.37 (dd, J = 0.8, 3.6 Hz, 1H, H-4), 5.26
(dd, J = 8.0, 10.4 Hz, 1H, H-2), 5.01-4.95 (m, 2H), 4.82 (d, J = 12.4 Hz, 1H, PhCH>),
452 (d, J =8.0 Hz, 1H, H-1), 4.21 (dd, J = 6.4, 11.2 Hz, 1H, H-6a), 4.13 (dd, J = 7.2,
11.2 Hz, 1H, H-6b), 3.89 (dt, J = 0.8, 6.8 Hz, 1H, H-5), 3.38-3.28 (m, J = 6.8 Hz, 1H,

AcO
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SCH), 2.13 (s, 3H, OAC), 2.04 (s, 3H, OAC), 2.00 (s, 3H, OAC), 1.95 (s, 3H, OAC), 1.25
(d, J = 6.8 Hz, 6H, CHs %2). 3C NMR (100 MHz, CDCls) § 170.6, 170.5, 170.4, 169.7,
138.3, 134.7, 132.4, 128.8, 128.4, 127.1, 100.3 (C-1), 71.1, 70.9, 69.3, 69.0, 67.3, 61.5,
38.7, 23.3, 23.3, 21.1, 20.9, 20.9, 20.8. HRMS (ESI*): calc. for CasH32010SNa*
[M+Na]*: 535.1608, found: 535.1597.

2-1sopropylmercaptobenzyl 4,6-O-benzylidene-#-D-galactopyranoside (S18)
Ph ~ To a stirred mixture of S17 (2.56 g, 4.99 mmol, 1.0 equiv) in
%O s MeOH (16.6 mL) was added NaOMe (80.9 mg, 1.50 mmol, 0.3

equiv). The mixture was stirred at room temperature for 1 h, then
OH 518 Amberlyst (R) 15 ion-exchange resin was added to neutralize the
mixture. After removal of the resin, the filtrate was evaporated
under reduced pressure. To a stirred solution of the above crude product in MeCN (4.9
mL) was added CSA (232 mg, 1.00 mmol, 0.2 equiv) and PhCH(OMe), (1.1 mL, 7.50
mmol, 1.5 equiv). The mixture was stirred at room temperature overnight and quenched
by addition of EtsN (0.5 mL). The mixture was extracted with EtOAc, washed with
H20, saturated NaHCO3 and brine, dried over anhydrous Na>SOs, concentrated in
vacuo and recrystallized with petroleum ether/CHClI> to give S18 (1.82 g, 84% yield
for two steps) as white solid, R¢=0.42 (petroleum ether-EtOAc 4:1). m.p. 89.8-90.5 <C.
[o]o 2 —29.4 (¢, 1.90 in CHCI3). *H NMR (400 MHz, CDCl3) 6 7.50-7.47 (m, 2H, Ar-
H), 7.45 (dd, J = 1.2, 7.6 Hz, 1H, Ar-H), 7.40 (dd, J = 1.2, 7.6 Hz, 1H, Ar-H), 7.35-
7.33(m, 3H, Ar-H), 7.27 (dd, J = 1.6, 7.2 Hz, 1H, Ar-H), 7.40 (dd, J = 1.6, 7.2 Hz, 1H,
Ar-H), 5.54 (s, 1H, PhCH), 5.03 (d, J = 12.0 Hz, 1H, PhCHy), 4.83 (d, J = 12.0 Hz, 1H,
PhCHy), 4.37 (d, J = 7.6 Hz, 1H, H-1), 4.35 (dd, J = 1.2, 11.2 Hz, 1H, H-6a), 4.18 (d,
J=3.6 Hz, 1H, H-4), 4.07 (dd, J = 1.6, 12.4 Hz, 1H, H-6b), 3.80 (dd, J = 7.6, 9.6 Hz,
1H, H-2), 3.68 (dd, J = 4.0, 9.6 Hz, 1H, H-3), 3.46 (brd, J = 0.8 Hz, 1H, H-5), 3.44-
3.37 (m, J = 6.8 Hz, 1H, SCH), 2.54 (brs, 2H, OH % 2), 1.28 (d, J = 6.8 Hz, 6H, CH3
x2). 3C NMR (100 MHz, CDCls) ¢ 137.8, 137.7, 135.4, 131.4, 129.7, 129.4, 128.7,
128.4, 126.8, 126.6, 102.0, 101.6 (C-1), 75.5, 72.8, 71.9, 69.7, 69.3, 66.9, 38.1, 23.3,
23.2. HRMS (ESI): calc. for C23sH2806SNa*™ [M+Na]*: 455.1499, found: 455.1511.

2-1sopropylmercaptobenzyl  3-O-tert-butyldimethylsilyl-4,6-O-benzylidene-g-D-
galactopyranoside (S519)
To a stirred solution of compound S18 (1.77 g, 4.10 mmol, 1.0

Ph
%O 1/ equiv) in DMF (8.2 mL) was added imidazole (1.23 g, 8.18
TBSO‘&/O\/\C
OH S19

mmol, 3.0 equiv) and tert-butyldimethylsilyl chloride (835.6 mg,
12.30 mmol, 3.0 equiv) at 0 <C. The mixture was stirred at room
temperature overnight and extracted with EtOAc, washed with 1
M HCI, saturated NaHCO3 and brine, dried over anhydrous Na>SQO4, concentrated in
vacuo and purified by flash column chromatography on silica gel to give S19 (848 mg,
yield 39%) as colorless syrup, Rs= 0.25 (petroleum ether-EtOAc 4:1). [o]o 2° —2.2 (c,
1.08 in CHCl3). *H NMR (400 MHz, CDCl3) 6 7.54-7.48 (m, 3H, Ar-H), 7.42-7.38 (m,
4H, Ar-H), 7.35-7.29 (m, 3H, Ar-H), 7.24-7.20 (m, 2H, Ar-H), 5.51 (s, 1H, PhCH),
5.04 (d, J = 12.4 Hz, 1H, PhCHy), 4.86 (d, J = 12.4 Hz, 1H, PhCH), 4.37 (d, J = 7.6
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Hz, 1H, H-1), 4.36 (dd, J = 1.2, 12.0 Hz, 1H), 4.06 (dd, J = 1.6, 12.4 Hz, 1H), 4.01 (d,
J=23.2 Hz, 1H), 3.88 (t, J = 8.0 Hz, 1H), 3.70 (dd, J = 4.0, 9.6 Hz, 1H), 3.41 (brs, 1H),
3.40-3.32 (m, J =6.4 Hz, 1H, SCH), 2.38 (brs, 1H), 1.27 (d, J = 6.8 Hz, 3H, CH3), 1.26
(d, J = 6.4 Hz, 3H, CHj3), 0.89 (s, 9H, C(CHz3)3), 0.10 (s, 3H, CHs3), 0.09 (s, 3H, CHs).
13C NMR (100 MHz, CDCl3) ¢ 138.8, 138.2, 134.8, 132.2, 129.2, 128.9, 128.3, 128.2,
127.0, 126.4, 102.3, 101.1 (C-1), 76.8, 74.3, 71.2, 69.5, 69.1, 67.0, 38.5, 26.0, 23.3,
23.3, 18.5, —4.1, —4.5. HRMS (ESI"): calc. for C29H4206SSiNa™ [M+Na]*: 569.2364,
found: 569.2364.

2-1sopropylmercaptobenzyl 2-0-benzoyl-3-O-tert-butyldimethylsilyl-4,6-O-
benzylidene-g-D-galactopyranoside (S20)
To astirred soltuion of compound S19 (848 mg, 1.55 mmol, 1.0

Ph
%O 1/ equiv) in CH2Clz/pyridine (1:1, v:v, 7.8 mL) was added benzoyl
OBz $20

chloride (0.9 mL, 7.75 mmol, 5.0 equiv) at 0 <C. The mixture

was warmed up to 80 T, stirred overnight and extracted with

EtOAc, washed with 1 M HCI, saturated NaHCO3 and brine,
dried over anhydrous Na»>SO4, concentrated in vacuo and purified by flash column
chromatography on silica gel to give S20 (962 mg, yield 96%) as yellow solid, Rf=0.20
(petroleum ether-EtOAc 6:1). m.p. 109.6-110.5 <C. [o]p 2° +26.7 (¢, 1.73 in CHCl3). *H
NMR (400 MHz, CDCl3) ¢ 7.99 (dd, J = 0.8, 8.0 Hz, 2H, Ar-H), 7.58-7.51 (m, 3H, Ar-
H), 7.42-7.30 (m, 7H, Ar-H), 7.11 (dt, J = 0.8, 7.6 Hz, 1H, Ar-H), 6.96 (dt, J=0.8, 7.2
Hz, 1H, Ar-H), 5.59 (dd, J = 8.4, 9.2 Hz, 1H, H-2), 5.55 (s, 1H, PhCH), 4.97 (d, J =
13.6 Hz, 1H, PhCH?>), 4.92 (d, J = 13.6 Hz, 1H, PhCH>), 4.60 (d, J = 8.0 Hz, 1H, H-1),
4.42 (dd, J =0.8, 12.4 Hz, 1H, H-6a), 4.11 (d, J = 12.4 Hz, 1H, H-6b), 4.09 (d, J = 3.6
Hz, 1H, H-4), 3.98 (dd, J = 3.6, 9.6 Hz, 1H, H-3), 3.47 (s, 1H, H-5), 3.24-3.14 (m, J =
6.8 Hz, 1H, SCH), 1.14 (d, J = 6.4 Hz, 6H, CH3 % 2), 0.74 (s, 9H, C(CHs3)3), 0.02 (s,
3H, CHs), —0.14 (s, 3H, CH3). **C NMR (100 MHz, CDCls) 6 165.3, 139.4, 138.0,
134.0,132.9, 132.6, 130.7, 130.4, 130.0, 129.0, 128.7, 128.5, 128.4, 128.3, 127.8, 127.2,
126.5,101.1, 100.3 (C-1), 76.8, 72.6, 72.4,69.3, 68.2, 67.0, 38.7, 25.6, 23.3, 23.2, 18.1,
—4.4, —4.5. HRMS (ESI"): calc. for CasHssO7SSiNa* [M+Na]*: 673.2626, found:
673.2625.

2-1sopropylmercaptobenzyl 2-O-benzoyl-3-O-tert-butyldimethylsilyl-4-O-benzyl-
p-D-galactopyranoside (S21)
To a stirred suspention of S20 (914.6 mg, 1.41 mmol, 1.0 equiv)
Bno O 1/ and 4A MS (100 wt%) in CH,Cl, (14.0 mL) was added BH; THF
TBSOé&o\/\C (7.0mL, 1 Min THF, 7.03 mmol, 5.0 equiv) and TMSOTTf (0.13
OBz s21 mL, 0.70 mmol, 0.5 equiv) at 0 <C. The mixture was stirred at
room temperature for 3 h and quenched by addition of EtsN (0.2
mL). The reaction mixture was extracted with EtOAc, washed with saturated NaHCO3
and brine, dried over anhydrous Na>SO4, concentrated in vacuo to afford S21 (871 mg,
yield 95%) as white foam, R¢= 0.39 (petroleum ether-EtOAc 3:1). [a]o 2° —6.5 (c, 1.92
in CHCI3). *H NMR (400 MHz, CDCls) 6 7.99 (dd, J = 1.6, 8.4 Hz, 2H, Ar-H), 7.54 (t,
J=7.6 Hz, 1H, Ar-H), 7.43-7.27 (m, 9H, Ar-H), 7.12 (dt, J = 1.2, 7.6 Hz, 1H, Ar-H),
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6.95 (dt, J = 1.2, 7.6 Hz, 1H, Ar-H), 5.66 (dd, J = 8.0, 9.6 Hz, 1H, H-2), 5.08 (d, J =
11.6 Hz, 1H, PhCHy), 4.92 (d, J = 13.6 Hz, 1H, PhCH>), 4.88 (d, J = 13.6 Hz, 1H,
PhCHy), 4.60 (d, J = 11.6 Hz, 1H, PhCHy), 4.52 (d, J = 8.0 Hz, 1H, H-1), 3.91 (dd, J
=2.4,9.6 Hz, 1H, H-3), 3.86 (dd, J = 6.8, 10.8 Hz, 1H, H-6a), 3.72 (d, J = 2.4 Hz, 1H,
H-4), 3.61-3.51 (m, 2H, H-5, H-6b), 3.24-3.14 (m, J = 6.8 Hz, 1H, SCH), 1.65 (s, 1H,
OH), 1.15 (d, J = 6.8 Hz, 6H, CHz x2), 0.78 (s, 9H, C(CHs)3), 0.09 (s, 3H, CH3), —0.11
(s, 3H, CH3). °C NMR (100 MHz, CDCls) 6 165.4, 139.0, 138.6, 134.2, 133.0, 132.4,
130.6, 130.1, 128.7, 128.7, 128.5, 128.4, 128.1, 127.9, 127.1, 100.4 (C-1), 76.6, 75.1,
75.0,74.7,73.0,68.2,62.3, 38.7, 25.8, 23.2, 23.1, 18.0, —3.9, —4.8. HRMS (ESI): calc.
for C36H4807SSiNa" [M+Na]*: 675.2782, found: 675.2780.

2-1sopropylmercaptobenzyl 2-O-benzoyl-3-O-levulinyl-4-O-benzyl-6-O-acetyl-g-
D-galactopyranoside (S22)
To a stirred solution of S21 (500 mg, 0.77 mmol, 1.0 equiv) and
Bno OAc s DMAP (18.7 mg, 0.15 mmol, 0.2 equiv) in anhydrous CH2Cl>
Levoé&o@@ (3.0 mL) were successively added EtzN (0.2 mL, 1.53 mmol, 2.0
082 s2 equiv) and acetic anhydride (75.2 uL, 1.53 mmol, 2.0 equiv) at
0 <C. The mixture was warmed up to room temperature, stirred
for 0.5 h and extracted with EtOAc, washed with saturated NaHCOz and brine, dried
over anhydrous Na»SOjs, concentrated in vacuo to give crude product. To a stirred
solution of the above crude product in MeCN (3.0 mL) was added BFs Et,O (0.12 mL,
0.92 mmol, 1.2 equiv) at 0 <C. The mixture was stirred at 0 <C for 0.5 h, quenched by
addition of saturated NaHCO3z (0.5 mL) and extracted with EtOAc, washed with
saturated NaHCO3 and brine, dried over anhydrous Na>SOa, concentrated in vacuo to
give crude product. To a stirred solution of the above crude product, DCC (316 mg,
1.53 mmol, 2.0 equiv) and DMAP (46.8 mg, 0.38 mmol, 0.5 equiv) in CH2Cl (3.0 mL)
were successively added EtsN (0.2 mL, 1.53 mmol, 2.0 equiv) and levulinic acid (0.16
mL, 1.53 mmol, 2.0 equiv) at 0 <C. The resulting mixture was warmed up to room
temperature, stirred overnight and filtered through Celite and washed with CH2Cl,. The
organic phase was concentrated in vacuo and purified by flash column chromatography
on silica gel to give S22 (353 mg, 68% yield for three steps) as white solid, Rf= 0.25
(petroleum ether-EtOAc 3:1). m.p. 105.2-106.4 <C. [a]o ? —6.5 (c, 1.92 in CHCl3). *H
NMR (400 MHz, CDCl3) 6 7.96 (d, J = 7.2 Hz, 1H, Ar-H), 7.55 (t, J = 7.2 Hz, 1H, Ar-
H), 7.43-7.26 (m, 9H, Ar-H), 7.13 (t, J = 7.6 Hz, 1H, Ar-H), 6.98 (t, J = 7.6 Hz, 1H,
Ar-H), 5.71 (dd, J = 8.0, 10.4 Hz, 1H, H-2), 5.13 (dd, J = 2.8, 10.4 Hz, 1H, H-3), 4.93
(d, 3 =13.2 Hz, 1H, PhCHy), 4.87 (d, J = 13.2 Hz, 1H, PhCH>), 4.85 (d, J = 11.6 Hz,
1H, PhCHy), 4.61 (d, J = 10.8 Hz, 1H, PhCH>), 4.60 (d, J = 8.4 Hz, 1H, H-1), 4.32 (dd,
J=6.4,11.2 Hz, 1H, H-6a), 4.08 (dd, J = 6.8, 11.2 Hz, 1H, H-6b), 3.96 (d, J = 2.8 Hz,
1H, H-4), 3.74 (t, J = 6.4 Hz, 1H, H-5), 3.23-3.13 (m, J = 6.8 Hz, 1H, SCH), 2.67-2.57
(m, 1H), 2.54-2.49 (m, 1H), 2.48-2.43 (m, 1H), 2.36-2.27 (m, 1H), 2.00 (s, 3H), 1.99
(s, 3H), 1.12 (d, J = 6.8 Hz, 3H, CHs), 1.12 (d, J = 6.8 Hz, 3H, CHs). **C NMR (150
MHz, CDCls) ¢ 206.2, 172.4, 170.6, 165.4, 138.6, 137.8, 134.4, 133.3, 132.4, 130.1,
129.9, 128.7, 128.6, 128.5, 128.5, 128.1, 128.0, 127.0, 100.1 (C-1), 75.1, 74.3, 73.7,
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72.3,70.3, 68.6, 62.4, 38.6, 37.8, 29.7, 28.1, 23.2, 23.1, 21.0. HRMS (ESI"): calc. for
Cs7H42010SNa*" [M+Na]": 701.2391, found: 701.2391.

2-1sopropylsulfinylbenzyl 2-O-benzoyl-3-O-levulinyl-4-O-benzyl-6-O-acetyl-f-D-
galactopyranoside (18b)
To a stirred solution of S22 (333 mg, 0.49 mmol, 1.0 equiv) in
Bno JOAC S MeCN/H20 (9:1, v:v, 6.0 mL) was added PIFA (232 mg, 0.54
éowo mmol, 1.1 equiv), the mixture was stirred for 1 h and extracted
with EtOAc, washed with saturated Na,S203, saturated NaHCO3
and brine, dried over anhydrous Na2SOs, concentrated in vacuo and purified by flash
column chromatography on silica gel to give 18b (290 mg, yield 85%) as colorless
syrup, Rr= 0.3 (petroleum ether-EtOAc 1:1). A mixture of sulfoxide R/S (1.4:1) isomers.
'H NMR (400 MHz, CDCl3) 6 7.99-7.97 (m, 2.8H, Ar-H), 7.91-7.89 (m, 2H, Ar-H),
7.80 (d, J = 8.0 Hz, 1H, Ar-H), 7.76 (d, J = 7.6 Hz, 1.4H, Ar-H), 7.59-7.54 (m, 2.4H,
Ar-H), 7.46-7.20 (m, 24H, Ar-H), 5.70-5.63 (m, 2.4H), 5.17 (dd, J = 2.8, 10.4 Hz, 1.4H),
5.11 (dd, J = 2.8, 10.4 Hz, 1H), 4.92-4.83 (m, 4.8H), 4.76-4.69 (m, 4H), 4.61-4.56 (m,
3.4H), 4.31 (dd, J = 6.4, 11.2 Hz, 1H), 4.24 (dd, J = 6.4, 11.2 Hz, 1.4H), 4.10 (dd, J =
6.4, 11.2 Hz, 1H), 4.04 (dd, J = 6.8, 11.2 Hz, 1.4H), 3.97 (t, J = 2.4 Hz, 2.4H), 3.76 (t,
J=6.8 Hz, 2.4H), 2.84-2.75 (m, 2.4H), 2.64-2.58 (m, 2.4H), 2.53-2.44 (m, 4.8H), 2.34-
2.26 (m, 2.4H), 2.02-1.99 (m, 14.4H), 1.15 (d, J = 7.2 Hz, 3H), 1.06 (d, J = 7.2 Hz,
4.2H),0.92 (d, J = 6.8 Hz, 3H), 0.88 (d, J = 7.2 Hz, 4.2H). 3C NMR (100 MHz, CDCls)
0 206.2, 172.4, 172.4, 170.7, 170.6, 165.3, 137.7, 137.7, 134.8, 134.3, 133.6, 133.6,
131.0, 130.8, 130.2, 130.0, 130.0, 129.7, 129.6, 129.6, 129.0, 128.9, 128.7, 128.7, 128.7,
128.6,128.5,128.2,128.2,125.3, 125.3, 100.8 (C-1), 99.6 (C-1), 75.2, 74.1, 73.7, 73.6,
72.7, 72.6, 70.1, 70.0, 66.8, 65.6, 62.5, 62.3, 53.9, 53.6, 37.8, 29.7, 28.1, 21.0, 17.3,
12.8, 12.6. HRMS (ESI"): calc. for Cs7H4201:SNa" [M+Na]*: 717.2340, found:
717.2321.

LevO
OBz 18b
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Synthesis of ST14 tetrasaccharide 22
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
3-0-benzyl-4-O-fluorenylmethoxycarbonyl-6-O-levulinyl-2-deoxy-2-
trichloroacetamino-f-D-glucopyranoside (19)

A solution of 17a® (1.50 g, 1.93 mmol, 1.2 equiv),

O/\/CGF13
Hﬂo/\/CGF“ PTBF-OH (1.45 g, 1.60 mmol, 1.0 equiv) and 4A MS (100
LevO s wt%) in anhydrous CH2Cl> (16.0 mL) was stirred at
Fmogg&&op —20 <C for 10 min, then N-iodosuccinimide (541.3 mg,
NH o 2.40 mmol, 1.5 equiv) and TfOH (28.4 pL, 0.32 mmol,
CCly 0.2 equiv) were added. The reaction mixture was stirred

at —20 <C for 1 h and quenched by addition of EtsN (0.5 mL). The suspension was
filtered through Celite and concentrated in vacuo. Then, the crude product was purified
by the General Procedure A to give compound 19 (2.45 g, yield 94%) as white solid, Rt
= 0.33 (petroleum ether-EtOAc 3:1). m.p. 88.5-90.8 <T. [a]p 2° +9.6 (¢, 0.51 in CHCl3).
'H NMR (400 MHz, CDCl3) ¢ 7.73 (dd, J = 3.2, 7.2 Hz, 2H, Ar-H), 7.58 (d, J = 7.6
Hz, 1H, Ar-H), 7.54 (d, J = 7.6 Hz, 1H, Ar-H), 7.46-7.35 (m, 4H, Ar-H), 7.32-7.14 (m,
9H, Ar-H), 6.96 (d, J = 7.6 Hz, 1H, NH), 5.03 (d, J = 12.0 Hz, 1H, PhCH>), 5.01 (d, J
=7.6 Hz, 1H, H-1), 4.93 (t, J = 9.2 Hz, 1H), 4.80 (d, J =12.0 Hz, 1H, PhCHy>), 4.60 (d,
J=11.2 Hz, 1H, PhCH), 4.57 (d, J = 12.4 Hz, 1H, PhCH>), 4.47 (dd, J = 6.8, 10.4 Hz,
1H), 4.36-4.22 (m, 4H), 4.17 (t, J = 7.2 Hz, 1H, H-2), 3.79-3.74 (m, 1H), 3.70 (t, ) =6.8
Hz, 4H), 3.67-3.57 (m, 5H), 3.34-3.28 (m, J = 5.6 Hz, 1H, SCH), 2.74-2.69 (m, 2H),
2.62-2.57 (m, 2H), 2.42-2.29 (m, 4H, CH2CH2C6F13), 2.13 (s, 3H). 13C NMR (150 MHz,
CDCls) 6 206.6, 172.6, 162.1, 154.4, 143.5, 143.2, 141.5, 141.5, 138.7, 137.4, 133.9,
132.7,129.5,128.9,128.6,128.2,128.2,128.1, 128.1, 128.0, 127.9, 127.4,125.3, 125.1,
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120.3, 120.3, 98.5 (C-1), 92.5, 77.1, 75.3, 74.8, 71.9, 70.5, 70.4, 69.5, 63.3 (t, J = 4.0
Hz, CH,CH.CsF13), 62.7, 58.4, 48.6, 46.9, 38.0, 31.5 (t, J = 21.0 Hz, CH2CH2CsF13),
30.0, 28.1. HRMS (ESI™): calc. for Cs1H52ClsF26NO12SNa*™ [M+Na]*: 1644.1753, found:
1644.1760.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
3-0-benzyl-6-0-levulinyl-2-deoxy-2-trichloroacetamino-f-D-glucopyranoside
(S23)

To a stirred solution of 19 (1.1 g, 0.68 mmol) in CH2Cl;
(13.0 mL) was added EtsN (1.3 mL). The resulting
OLev mixture was stirred at room temperature for 3 h and
é&/"\/\ij concentrated in vacuo. Then, the crude product was
BnO . .
purified by the General Procedure A to give compound
CCI3 s23 S23 (885 mg, yield 93%) as white solid. Rf = 0.26
(petroleum ether-EtOAc 2:1). m.p. 82.5-83.3 <C. [o]p ¥
—14.1(c, 2.14 in CHCIs3). *H NMR (400 MHz, CDCls) 6 7.44-7.40 (m, 2H, Ar-H), 7.31-
7.26 (m, 5H, Ar-H), 7.23-7.20 (m, 2H, Ar-H), 6.89 (d, J = 8.0 Hz, 1H, NH), 5.02 (d, J
= 12.4 Hz, 1H, PhCHy), 4.87 (d, J = 8.4 Hz, 1H, H-1), 4.80-4.73 (m, 3H), 4.61 (dd, J
= 3.6, 12.0 Hz, 1H, H-6a), 4.24 (dd, J = 2.4, 12.0 Hz, 1H, H-6b), 3.94 (dd, J = 8.8,
10.0 Hz, 1H, H-2), 3.70 (t, J = 6.8 Hz, 4H), 3.66-3.57 (m, 6H), 3.49 (ddd, J = 2.4, 3.6,
9.6 Hz, 1H, H-5), 3.33-3.28 (m, J = 6.0 Hz, 1H, SCH), 3.03 (d, J = 4.0 Hz, 1H, OH),
2.79-2.75 (m, 2H), 2.62-3.58 (m, 2H), 2.41-2.29 (m, 4H, CH2CH2CsF13), 2.17 (s, 3H).
13C NMR (150 MHz, CDCls) ¢ 207.1, 173.7, 162.0, 138.9, 138.1, 133.6, 132.5, 129.3,
128.8, 128.7, 128.3, 128.2, 127.9, 99.1 (C-1), 92.7, 79.5, 74.9, 74.2, 71.1, 70.3, 69.3,
63.3 (t, J = 4.0 Hz, CH.CH2CeF13), 58.3, 48.5, 38.2, 315 (t, J = 21.0 Hz,
CH2CH2CsF13), 30.0, 28.1. HRMS (ESI"): calc. for CagHa2ClzF26NO10SNa*™ [M+Na]*:
1422.1072, found: 1422.1090.

O/\/CGF13
/\/CsF13

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0O-benzoyl-3,4,6-tri-O-benzyl-p-D-galactopyranosyl-(1—4)-3-O-benzyl-6-O-
levulinyl-2-deoxy-2-trichloroacetamino-g-p-glucopyranoside (S24)

A solution of 18a (220.3 mg, 0.30 mmol, 1.2
equiv) and DTBMP (76.9 mg, 0.37 mmol, 1.5
B0 O8N OLev equiv) in CH.Cl2 (3.3 mL) in the presence of 4A
&/Bno Qi o MS (100 wt%) was stirred for 15 min at —40 <C.
B20 ¥ After addition of Tf,0 (50.3 L, 0.30 mmol, 1.2
oo, s equiv), the solution was stirred at —40 <C for 3
min, and then S23 (350 mg, 0.25 mmol, 1.0
equiv) in CH2Cl> (1.7 mL) was added. The reaction mixture was stirred at —40 <C for
30 min, quenched by addition of EtsN (0.2 mL) and extracted with EtOAc, washed with
brine, dried over anhydrous Na>SOa, concentrated in vacuo. Then, the crude product
was purified by the General Procedure A to give compound S24 (421 mg, yield 87%)
as colorless syrup, Rt = 0.47 (petroleum ether-EtOAc 2:1). [o]o 2° —2.1 (c, 2.32 in
CHCIs). *H NMR (400 MHz, CDCls) 6 8.04-8.02 (m, 2H, Ar-H), 7.56 (t, J = 7.2 Hz,
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1H, Ar-H), 7.45-7.38 (m, 3H, Ar-H), 7.36-7.25 (m, 10H, Ar-H), 7.22-7.11 (m, 13H,
Ar-H), 6.99 (d, J = 8.4 Hz, 1H, NH), 5.64 (dd, J = 8.0, 10.0 Hz, 1H), 4.99 (d, J = 11.2
Hz, 1H, PhCHy), 4.92 (d, J = 11.2 Hz, 1H, PhCHy), 4.90 (d, J = 12.8 Hz, 1H, PhCHy),
4.72 (d, J =7.2 Hz, 1H, H-1), 4.64 (d, J = 7.6 Hz, 1H, H-1"), 4.63 (d, J = 12.0 Hz, 1H,
PhCH3), 4.62 (d, J = 10.8 Hz, 1H, PhCHy), 4.56 (d, J = 11.6 Hz, 1H, PhCHy), 4.54 (d,
J =116 Hz, 1H, PhCHy), 4.50 (d, J = 12.8 Hz, 1H, PhCH>), 4.34 (d, J = 11.6 Hz, 1H,
PhCHy), 4.29 (dd, J = 4.0, 11.6 Hz, 1H), 4.25 (d, J = 11.6 Hz, 1H, PhCH>), 4.17 (dd, J
=3.6, 11.6 Hz, 1H), 4.00 (d, J = 2.4 Hz, 1H), 3.93-3.77 (m, 4H), 3.72 (dd, J = 6.0, 7.2
Hz, 1H), 3.68-3.63 (M, 4H), 3.61-3.54 (m, 4H), 3.53-3.47 (m, 2H), 3.37 (dd, J = 5.2,
9.2 Hz, 1H), 3.28-3.22 (m, J = 6.0 Hz, 1H, SCH), 2.77 (ddd, J = 4.4, 8.4, 18.0 Hz, 1H),
2.60-2.48 (m, 2H), 2.42-2.27 (M, 5H, CH2CH2C6F13), 2.09 (s, 3H). 3C NMR (100 MHz,
CDCls) § 206.5, 172.6, 165.6, 162.0, 139.0, 138.9, 138.3, 138.1, 138.0, 133.4, 133.2,
132.5,130.2, 129.9, 128.9, 128.7, 128.6, 128.5, 128.4, 128.3, 128.3, 128.2, 128.1, 128.0,
127.9, 127.8, 127.7, 127.6, 101.2 (C-1'), 99.2 (C-1), 92.6, 80.0, 77.9, 76.3, 74.9, 74.5,
73.8,73.7, 73.5, 73.2, 72.6, 72.1, 70.3, 69.1, 68.4, 63.2 (t, J = 4.0 Hz, CH2CH2CsF13),
56.4, 48.4, 38.0, 31.4 (t, J = 21.0 Hz, CH2CH:CsF13), 30.0, 28.0. HRMS (ESI*): calc.
for CaoH7aClaF26NO1sSNa* [M+Na]*: 1958.3271, found: 1958.3266.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0O-benzoyl-3,4,6-tri-O-benzyl-#-D-galactopyranosyl-(1—4)-3-O-benzyl-2-deoxy-
2-trichloroacetamino-g-D-glucopyranoside (S25)

o~ CeF1s To a solution of S24 (421 mg, 0.22 mmol, 1.0

o~CeFa | equiv) in anhydrous CH:Cl> (2.2 mL) was

Bno /OBN OH successively added AcOH (0.37 mL, 6.52 mmol,
éWBno v\© 30.0 equiv), pyridine (0.53 mL, 6.52 mmol, 30.0
eot <25 equiv) and N2H4-H20 (21.1 pL, 0.44 mmol, 2.0
cChs equiv) at 0 <C. The resulting mixture was

warmed up to room temperature, stirred for 1 h and extracted with EtOAc, washed with
1 M HCI, saturated NaHCO3 and brine, dried over anhydrous Na>SOs4, concentrated in
vacuo. Then, the crude product was purified by the General Procedure A to give
compound S25 (371.7 mg, yield 93%) as white foam, R¢=0.32 (petroleum ether-EtOACc
2:1). [o]o ? 0.2 (c, 1.65 in CHCI3). *H NMR (600 MHz, CDCls) 6 8.01 (dd, J = 1.2,
7.8 Hz, 2H, Ar-H), 7.58 (it, J = 1.2, 7.8 Hz, 1H, Ar-H), 7.44 (t, J = 7.8 Hz, 2H, Ar-H),
7.41-7.40 (m, 1H, Ar-H), 7.35-7.34 (m, 1H, Ar-H), 7.33-7.25 (m, 10H, Ar-H), 7.21-
7.10 (m, 12H, Ar-H), 6.86 (d, J = 7.8 Hz, 1H, NH), 5.64 (dd, J = 7.8, 10.2 Hz, 1H),
4.99 (t, J = 12.0 Hz, 2H, PhCH>), 4.92 (d, J = 12.0 Hz, 1H, PhCHy), 4.79 (d,J=7.8
Hz, 1H, H-1), 4.64 (d, J = 8.4 Hz, 1H, H-1"), 4.63 (d, J = 12.8 Hz, 1H, PhCH>), 4.61
(d,J=12.4 Hz, 1H, PhCH>), 4.58 (d, J = 10.8 Hz, 1H, PhCH>), 4.54 (d, J = 11.4 Hz,
1H, PhCHy), 4.46 (d, J = 12.4 Hz, 1H, PhCH,), 4.32 (d, J = 12.0 Hz, 1H, PhCH>), 4.24
(d, J = 11.4 Hz, 1H, PhCH>), 4.01 (d, J = 2.4 Hz, 1H), 3.91-3.87 (m, 2H), 3.69-3.55
(m, 14H), 3.51 (t, J = 9.0 Hz, 1H), 3.34 (dd, J = 4.8, 9.0 Hz, 1H), 3.31-3.27 (m, J = 6.0
Hz, 1H, SCH), 3.26-3.24 (m, 1H, OH), 2.37-2.28 (m, 4H, CH2CH2CsF13). *C NMR
(150 MHz, CDCls) ¢ 165.4, 161.9, 139.0, 138.8, 138.3, 138.1, 137.8, 133.4, 133.3,
132.7,130.0,129.2, 128.7,128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 128.1, 128.0, 128.0,
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127.9,127.9, 127.8, 127.6, 101.2 (C-1"), 99.4 (C-1), 92.7, 79.8, 78.0, 76.2, 75.9, 75.0,
74.9, 73.8, 73.7, 72.9, 72.6, 71.8, 70.3, 70.2, 69.4, 68.2, 63.3 (t, J = 4.0 Hz,
CH>CH2C¢F13), 61.1, 57.6, 48.3, 31.4 (t, J = 21.0 Hz, CH2CH2CsF13). HRMS (ESIY):
calc. for C7sHssCl3F26NO12SNa*™ [M+Na]*: 1860.2903, found: 1860.2906.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0-benzoyl-3,6-di-O-benzyl-4-O-fluorenylmethoxycarbonyl-g-b-glucopyranosyl-
(1—6)-4-0-(2-0-benzoyl-3,4,6-tri-O-benzyl-#-D-galactopyranosyl)-3-O-benzyl-2-
deoxy-2-trichloroacetamino-g-D-glucopyranoside (S26)

A solution of 17b[?% (156.1 mg, 0.21 mmol, 1.5

Fmog0 o oG equiv), S25 (262 mg, 0.14 mmol, 1.0 equiv)
Bz " Hﬂo/\/ceﬁs containing 4A MS (100 wt%) in anhydrous
Bng& o ;@ CHCl; (16.0 mL) was stirred at —20 <C for 10
BnO BzofBOno N; © min, then N-iodosuccinimide (64.1 mg, 0.28
0<% mmol, 2.0 equiv) and TfOH (2.5 uL, 0.03 mmol,

0.2 equiv) were added. The reaction mixture was
stirred at —20 <C for 1 h and quenched by addition of EtsN (0.2 mL). The suspension
was filtered through Celite and concentrated in vacuo. Then, the crude product was
purified by the General Procedure A to give compound S26 (303.7 mg, yield 85%) as
colorless syrup, R¢= 0.33 (petroleum ether-EtOAc 4:1). [a]o ® +6.2 (c, 2.20 in CHCl5).
!H NMR (600 MHz, CDCls) 6 7.96 (dd, J = 1.2, 7.8 Hz, 2H, Ar-H), 7.77-7.73 (m, 4H,
Ar-H), 7.57 (dd, J = 0.6, 7.8 Hz, 1H, Ar-H), 7.55-7.52 (m, 2H, Ar-H), 7.43 (tt, J = 1.2,
7.2 Hz, 1H, Ar-H), 7.40-7.35 (m, 5H, Ar-H), 7.32-7.25 (m, 13H, Ar-H), 7.24-7.14 (m,
19H, Ar-H), 7.09-7.02 (m, 6H, Ar-H, NH), 5.11 (dd, J = 7.8, 10.2 Hz, 1H), 5.24 (dd, J
=7.8,9.6 Hz, 1H), 4.99 (t, J = 9.6 Hz, 1H), 4.92 (d, J = 11.4 Hz, 1H, PhCH>), 4.70 (d,
J=12.6 Hz, 1H, PhCH>), 4.68 (d, J = 11.4 Hz, 1H, PhCH>), 4.62 (d, J = 12.6 Hz, 1H,
PhCHy), 4.57 (d, J = 11.4 Hz, 1H, PhCH), 4.56 (d, J = 11.4 Hz, 1H, PhCH>), 4.54 (d,
J=11.4 Hz, 1H, PhCH>), 451 (d, J = 11.4 Hz, 1H, PhCH>), 4.50 (d, J = 7.8 Hz, 1H,
H-1"), 4.48 (d, J = 12.6 Hz, 1H, PhCH>), 4.42 (d, J = 6.6 Hz, 1H, H-1), 4.41 (d, J =
12.6 Hz, 1H, PhCHy>), 4.40 (d, J = 12.0 Hz, 1H, PhCHy), 4.37 (d, J = 7.8 Hz, 1H, H-
1), 4.35-4.32 (m, 3H), 4.30 (dd, J = 7.8, 10.8 Hz, 1H), 4.24 (d, J = 13.2 Hz, 1H, PhCHJ),
412 (t, J =7.2 Hz, 1H), 4.01 (d, J = 2.4 Hz, 1H), 3.97-3.92 (m, 3H), 3.78 (t, J = 9.6
Hz, 1H), 3.71-3.68 (m, 2H), 3.67-3.50 (m, 14H), 3.46 (g, J = 6.0 Hz, 1H), 3.41 (dd, J
= 4.8, 9.0 Hz, 1H), 3.27-3.24 (m, 1H, SCH), 2.36-2.25 (m, 4H, CH2CH2CsF13). 13C
NMR (150 MHz, CDClIs) 6 165.7, 165.0, 162.0, 154.4, 143.5, 143.3, 141.5, 141.5, 139.5,
138.8,138.4,138.2,138.1,138.1, 137.6, 133.5, 133.4, 132.8, 132.4, 130.0, 130.0, 129.8,
128.7,128.7,128.6, 128.6, 128.5, 128.4, 128.4, 128.3, 128.3,128.2, 128.1, 128.1, 128.0,
127.9,127.8,127.8,127.8,127.7,127.7,127.6, 127.5, 127.4,125.3, 125.2, 120.3, 101.4
(C-11, 100.4 (C-1"), 99.8 (C-1), 92.7, 80.2, 79.6, 78.6, 75.9, 75.8, 74.9, 74.9, 74.2,
73.6,73.6,73.4,73.1,73.0, 72.8, 72.1, 70.3, 70.2, 70.2, 69.8, 69.0, 68.9, 68.1, 63.1 (t,
J = 4.0 Hz, CH2CH2CsF13), 55.3, 48.3, 46.9, 31.4 (t, J = 21.0 Hz, CH2CH2CsF13).
HRMS (ESI"): calc. for Ci17H104ClsF26NO22SNa* [M+Na]*: 2528.5313, found:
2528.5314.
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-O-benzoyl-3,6-di-O-benzyl-#-D-glucopyranosyl-(1—6)-4-O-(2-O-benzoyl-3,4,6-
tri-O-benzyl-g-p-galactopyranosyl)-3-O-benzyl-2-deoxy-2-trichloroacetamino-g-
D-glucopyranoside (S27)

OBn s To a stirred solution of S26 (303.7 mg, 0.12
o O\” | Mmol) in CHzCl (2.4 mL) was added EtsN (0.24

Bno ,OBN 70 ° mL). The resulting mixture was stirred at room
6o éﬁ{BonO Qs o;@ temperature for 3 h and concentrated in vacuo.
Bz0 o Then, the crude product was purified by the

ca, ¥ General Procedure A to give compound S27

(237 mg, yield 86%) as white foam, R = 0.32
(petroleum ether-EtOAc 2:1). [a]o 2° +0.3 (¢, 3.37 in CHCI3). 'H NMR (400 MHz,
CDCls) 6 8.00-7.98 (m, 2H, Ar-H), 7.75 (d, J = 7.2 Hz, 2H, Ar-H), 7.54 (t, J = 7.6 Hz,
1H, Ar-H), 7.45-7.13 (m, 40H, Ar-H, NH), 5.51 (dd, J = 8.0, 10.0 Hz, 1H), 5.18 (dd, J
=7.6,9.2 Hz, 1H), 4.93 (d, J = 11.2 Hz, 1H, PhCHy), 4.73-4.61 (m, 6H), 4.58 (d, J =
10.4 Hz, 1H, PhCH3), 4.54 (d, J = 1.2 Hz, 1H), 4.51 (d, J = 8.0 Hz, 1H, H-1""), 4.50 (d,
J=12.0 Hz, 1H, PhCHy), 4.43 (d, J = 12.4 Hz, 1H, PhCHy), 4.43 (d, J = 7.8 Hz, 1H,
H-1), 4.41 (d, J = 9.0 Hz, 1H, H-1"), 4.40 (d, J = 10.8 Hz, 1H, PhCH,), 4.33 (d, J =
11.6 Hz, 1H, PhCHy), 4.16 (d, J = 13.2 Hz, 1H, PhCH>), 4.00-3.97 (m, 3H), 3.93 (dd,
J=6.8,10.0 Hz, 1H), 3.80 (dd, J = 1.6, 10.0 Hz, 1H), 3.77-3.51 (m, 16H), 3.47-3.37
(m, 3H), 3.27-3.22 (m, J = 6.0 Hz, 1H, SCH), 2.91 (d, J = 2.0 Hz, 1H, OH), 2.39-2.23
(m, 4H, CH2CH2CsF13). 3C NMR (150 MHz, CDCls) § 165.7, 165.3, 162.1, 139.6,
138.8,138.4,138.2,138.2,138.1, 137.8, 133.4, 133.4, 132.7, 132.6, 130.1, 129.9, 129.8,
128.7,128.7,128.6,128.6, 128.6, 128.5, 128.4, 128.3, 128.3, 128.2,128.1, 128.1, 127.9,
127.9, 127.9, 127.8, 127.7, 127.6, 127.5, 101.4 (C-1"), 100.3 (C-1""), 99.9 (C-1), 92.7,
82.1, 80.2, 78.5, 76.1, 74.9, 74.6, 73.9, 73.8, 73.7, 73.6, 73.4, 73.1, 72.9, 72.8, 72.2,
70.9, 70.3, 70.2, 69.0, 68.6, 68.3, 63.1 (brs, CH2,CH2CsF13), 55.1, 48.4, 31.4 (t,J =21.0
Hz, CH,CH:C¢F13). HRMS (ESI?): calc. for Cig2HgaClsF26NO2SNa* [M+Na]*:
2306.4633, found: 2306.4682.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0O-benzoyl-3-O-levulinyl-4-O-benzyl-6-O-acetyl-f-D-galactopyranosyl-(1—4)-2-
0O-benzoyl-3,6-di-O-benzyl-p-b-glucopyranosyl-(1—6)-4-O-(2-O-benzoyl-3,4,6-tri-
O-benzyl-p-b-galactopyranosyl)-3-O-benzyl-2-deoxy-2-trichloroacetamino-g-D-
glucopyranoside (20)

A solution of 18b (79.0 mg, 0.114 mmol,

OAc n
B"‘é&vo AT 25 equiv) and DTBMP (23.4 mg, 0.114
Hevo BnO BzO1 Hﬂo/\/c‘fﬂ mmol, 2.5 equiv) in anhydrous CH,Cl, (1.1
B0 (O° mL) in the presence of 4A MS (100 wit%)
é?{sn was stirred for 15 min at —40 <C. After
o, addition of Tf20 (19.1 uL, 0.114 mmol, 2.5

equiv), the solution was stirred at —40 C
for 3 min, and then S27 (104 mg, 0.046 mmol, 1.0 equiv) in CH2Cl> (0.4 mL) was added.
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The reaction mixture was stirred at —40 <C for 1 h, quenched by addition of EtzN (0.2
mL). The suspension was filtered through Celite and concentrated in vacuo. Then, the
crude product was purified by the General Procedure A to give compound 20 (162 mg,
yield 92%) as white foam, R¢= 0.23 (petroleum ether-EtOAc 2:1). [o]p 2° —0.2 (¢, 1.20
in CHCl3). *H NMR (600 MHz, CDCls) 6 7.93 (d, J = 7.8 Hz, 4H, Ar-H), 7.67-7.65 (m,
2H, Ar-H), 7.56 (t, J = 7.8 Hz, 1H, Ar-H), 7.50 (t, J = 7.8 Hz, 1H, Ar-H), 7.43 (t, J =
7.8 Hz, 2H, Ar-H), 7.39-7.25 (m, 23H, Ar-H), 7.23-7.05 (m, 20H, Ar-H), 7.00 (t, J =
7.8 Hz, 2H, Ar-H, NH), 5.62 (dd, J =7.8, 10.2 Hz, 1H), 5.45 (dd, J = 7.8, 10.2 Hz, 1H),
5.14 (dd, J=7.8, 9.6 Hz, 1H), 5.00 (dd, J = 3.0, 10.8 Hz, 1H), 4.88 (t, J = 11.4 Hz, 2H,
PhCH,), 4.82 (d, J = 12.0 Hz, 1H, PhCH>), 4.67 (d, J = 7.8 Hz, 1H, H-1""), 4.66 (d, J
= 12.4 Hz, 1H, PhCHy), 4.62 (d, J = 12.0 Hz, 1H, PhCH>), 4.60 (d, J = 12.6 Hz, 1H,
PhCH>), 4.59 (d, J = 11.4 Hz, 1H, PhCH), 4.55 (d, J = 12.0 Hz, 2H, PhCH>), 4.53 (d,
J=12.6 Hz, 1H, PhCH>), 4.52 (d, J = 11.4 Hz, 1H, PhCH>), 4.46 (d, J = 12.0 Hz, 1H,
PhCHy), 4.41 (d, J = 8.4 Hz, 1H, H-1), 4.41 (d, J = 6.0 Hz, 1H, H-1"""), 4.38 (d, J =
11.4 Hz, 1H, PhCHy), 4.29 (d, J = 12.0 Hz, 1H, PhCHy), 4.19 (d, J = 14.4 Hz, 1H,
PhCHy), 4.17 (d, J = 12.6 Hz, 1H, PhCHy), 4.14 (d, J = 7.8 Hz, 1H, H-1"), 4.07 (t, J =
9.6 Hz, 1H), 4.01-3.98 (m, 2H), 3.96-3.86 (m, 5H), 3.67-3.47 (m, 16H), 3.41 (dd, J =
6.0, 10.8 Hz, 1H), 3.38 (dd, J = 1.2, 10.8 Hz, 1H), 3.35 (dd, J = 5.4, 9.0 Hz, 1H), 3.24-
3.20 (m, 1H, SCH), 3.00 (ddd, J = 1.8, 3.0, 9.6 Hz, 1H), 2.62 (ddd, J = 4.8, 8.4, 18.6
Hz, 1H), 2.53-2.45 (m, 2H), 2.35-2.23 (m, 5H, CH2CH2CsF13), 2.00 (s, 3H), 1.92 (s,
3H). C NMR (150 MHz, CDCls) ¢ 206.1, 172.3, 170.4, 165.7, 165.3, 165.1, 162.0,
139.5,138.8, 138.6, 138.4,138.2,138.2, 138.1, 138.1, 133.7, 133.4, 133.3, 132.8, 132.5,
130.3,129.9,129.9, 129.7,129.5, 128.8, 128.8, 128.7, 128.7, 128.6, 128.6, 128.5, 128.4,
128.3,128.2,128.2,128.1,128.1,128.1, 128.0, 127.9, 127.8, 127.8, 127.8, 127.7, 127.6,
127.4,127.4,101.4 (C-1"), 100.5(C-1"",C-1"""),99.8 (C-1),92.7,80.3,80.1, 78.4, 76.4,
76.0, 75.2, 74.9, 74.8, 74.7, 74.7, 74.2, 74.0, 73.6, 73.6, 73.6, 73.2, 73.0, 72.9, 72.2,
72.2,70.8,70.2,70.2, 69.0, 68.7, 68.0, 67.9, 63.1 (t, J = 4.0 Hz, CH2CH2C¢F13), 62.0,
55.2,48.3,37.9, 31.4 (t, J = 21.0 Hz, CH,CHC¢F13), 29.7, 28.2, 20.9. HRMS (ESI"):
calc. for C129H122Cl3F26NO29SNa* [M+Na]*: 2802.6366, found: 2802.6369.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yl)sulfinyl]benzyl 2-0O-benzoyl-3-O-levulinyl-4-O-benzyl-6-O-acetyl-f-D-
galactopyranosyl-(1—4)-2-O-benzoyl-3,6-di-O-benzyl-g-b-glucopyranosyl-(1—6)-
4-0-(2-0O-benzoyl-3,4,6-tri-O-benzyl-p-D-galactopyranosyl)-3-O-benzyl-2-deoxy-
2-trichloroacetamino-g-D-glucopyranoside (21)

To a stirred solution of 20 (130 mg, 0.047

OAc n
Bnoé&o OE; o 0o Cefis mmol, 1.0 equiv) in MeCN/H.0 (9:1, v:v,
L0 0 BOT TN Sﬂow%ﬂs 0.93 mL) was added PIFA (22.1 mg, 0.051
B0 > ] Oi@ mmol, 1.1 equiv), the mixture was stirred at
BnO-— 01.B°no N:' © room temperature for 20 min. The reaction
0:<CC|3 21 mixture was extracted with EtOAc, washed

with saturated Na»S03, saturated NaHCOs
and brine, dried over anhydrous Na>SOs, concentrated in vacuo and purified by flash
column chromatography on silica gel to give compound 21 (110 mg, yield 84%) as
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white foam, Ri= 0.59 (petroleum ether-EtOAc 1:1). A mixture of sulfoxide R/S (1:1)
isomers. *H NMR (600 MHz, CDCls) § 7.96-7.92 (m, 8H, Ar-H), 7.85 (dd, J=1.2, 7.8
Hz, 1H, Ar-H), 7.79 (dd, J = 0.6, 7.8 Hz, 1H, Ar-H), 7.76 (dd, J = 1.2, 7.8 Hz, 2H, Ar-
H), 7.69 (dd, J = 1.2, 8.4 Hz, 2H, Ar-H), 7.57 (tt, J = 1.2, 7.8 Hz, 1H, Ar-H), 7.54-7.49
(m, 3H, Ar-H), 7.46-7.40 (m, 8H, Ar-H), 7.38-7.25 (m, 40H, Ar-H), 7.23-7.06 (m, 39H,
Ar-H), 7.02-6.99 (m, 4H, Ar-H), 6.93 (d, J = 9.0 Hz, 1H, NH), 5.65 (dd, J = 7.8, 10.8
Hz, 1H), 5.64 (dd, J = 7.8, 10.2 Hz, 1H), 5.48 (dd, J = 7.8, 10.2 Hz, 1H), 5.47 (dd, J =
7.8, 10.2 Hz, 1H), 5.12 (dd, J = 7.8, 9.6 Hz, 1H), 5.10 (dd, J = 7.8, 9.6 Hz, 1H), 5.04
(dd, J =3.0, 10.2 Hz, 1H), 5.01 (dd, J = 3.0, 10.8 Hz, 1H), 4.92-4.87 (m, 4H), 4.84 (d,
J=12.0 Hz, 1H, PhCH>), 4.83 (d, J = 11.4 Hz, 1H, PhCH>), 4.67 (d, J = 7.8 Hz, 2H,
H-1'", H-1""), 4.63-4.41 (m, 19H, H-1), 4.38-4.35 (m, 4H, H-1'"", H-1"""), 4.28 (d, J =
11.4 Hz, 2H, PhCH>), 4.25 (d, J = 7.2 Hz, 1H, H-1), 4.23 (d, J = 12.0 Hz, 1H, PhCH>),
4.17 (d, J = 12.0 Hz, 1H, PhCH>), 4.07-3.94 (m, 12H, H-1', H-1'), 3.91 (dd, J = 2.4,
9.0 Hz, 2H), 3.87-3.80 (m, 6H), 3.70-3.42 (m, 33H), 3.40-3.31 (m, 5H), 3.17-3.13 (m,
J = 6.0 Hz, 1H, SCH), 3.08-3.05 (m, J = 6.0 Hz, 1H, SCH), 2.95-2.91 (m, 2H), 2.66-
2.60 (m, 2H), 2.54-2.46 (m, 4H), 2.35-2.30 (m, 2H), 2.28-2.08 (m, 8H, CH2CH2C¢F13),
2.01 (s, 6H), 1.93 (s, 3H), 1.92 (s, 3H). *C NMR (150 MHz, CDCls) ¢ 206.1, 172.3,
170.4,170.3, 165.6, 165.6, 165.3, 165.3, 165.1, 165.0, 162.1, 162.0, 140.7, 140.7, 138.8,
138.7,138.5,138.2, 138.2,138.1, 138.1, 138.1, 138.0, 138.0, 135.6, 135.5, 133.7, 133.7,
133.6, 133.3,131.3, 131.3, 130.3, 130.2, 130.2, 130.0, 129.9, 129.9, 129.8, 129.8, 129.8,
129.5,128.9, 128.8, 128.6, 128.6, 128.6, 128.4, 128.3, 128.3,128.2, 128.2, 128.2, 128.2,
128.1,128.1,128.0, 128.0, 128.0, 127.9, 127.7,127.7, 127.6, 127.5, 127.5, 127.4, 125.2,
124.9, 101.7 (C-1"), 101.5 (C-1"), 100.6 (C-1'"), 100.6 (C-1'"), 100.5 (C-1'"""), 100.2
(C-1"),99.9 (C-1),99.8 (C-1), 92.6, 92.6, 80.2, 80.2, 80.0, 79.9, 78.9, 78.2, 77.0, 76.7,
76.4, 75.9, 75.8, 75.2, 74.9, 74.9, 74.8, 74.7, 74.6, 74.5, 74.2, 74.1, 74.0, 74.0, 73.6,
73.5, 73,5, 73.5, 73.3, 73.1, 73.0, 72.9, 72.9, 72.7, 72.7, 72.2, 72.2, 72.1, 72.1, 70.8,
70.8,69.2, 69.0, 68.1, 68.0, 67.2, 66.7, 66.6, 66.5, 64.3, 63.8, 63.3 (brs, CH2CH2C¢F13),
63.0 (brs, CH>CH2CeF13), 62.0, 61.9, 55.2, 54.8, 37.9, 31.2 (t, J = 21.0 Hz,
CH2CH2CsF13), 29.7, 28.1, 20.9. HRMS (ESIY): calc. for Ci29H122Cl3sF26NO3SNa*
[M+Na]*: 2818.6315, found: 2818.6366.

2-Azidoethyl 2-O-benzoyl-3-O-levulinyl-4-O-benzyl-6-O-acetyl-f-D-
galactopyranosyl-(1—4)-2-O-benzoyl-3,6-di-O-benzyl-g-b-glucopyranosyl-(1—6)-
4-0-(2-0O-benzoyl-3,4,6-tri-O-benzyl-p-D-galactopyranosyl)-3-O-benzyl-2-deoxy-
2-trichloroacetamino-g-D-glucopyranoside (22)

A solution of glycosyl donor 21 (30 mg, 0.011
Bno OAC OBn mmol, 1.0 equiv) in anhydrous CH,Cl> (0.36 mL)
O g o) . .
Levo%/BEO P in the presence of 4A MS (100 wt%) was stirred at
T o 0 —40 <C for 20 min. Tf,0 (3.6 pL, 0.021 mmol, 2.0

BnO . .
é&/o Ot 0~ equiv) and 2-azidoethanol (40.6 pL, 0.536 mmol,
BnO 1 BnO N3 - - -
Bz0 o™ 50.0 equiv) were successively added. The resulting
2 ccl mixture was stirred at —40 <C for 1 h and quenched
by addition of H.O (0.5 mL). The mixture was
filtered through Celite and extracted with EtOAc, washed with brine, dried over
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anhydrous Na>SOg, concentrated in vacuo and purified by column chromatography on
silica gel to give compound 22 (17.3 mg, yield 82%) as colorless syrup, Rf= 0.31
(petroleum ether-EtOAc 3:2). [o]o % +3.6 (¢, 1.70 in CHCIs). *H NMR (600 MHz,
CDCls) 6 7.96-7.92 (m, 4H, Ar-H), 7.78 (d, J = 7.8 Hz, 2H, Ar-H), 7.58 (t, J = 7.8 Hz,
1H, Ar-H), 7.53 (t, J = 7.2 Hz, 1H, Ar-H), 7.46-7.43 (m, 3H, Ar-H), 7.37-7.25 (m, 20H,
Ar-H), 7.23-6.99 (m, 20H, Ar-H, NH), 5.63 (dd, J = 7.8, 10.2 Hz, 1H), 5.48 (dd, J =
7.8,10.2 Hz, 1H), 5.11 (dd, J = 7.8, 9.0 Hz, 1H), 5.01 (dd, J = 3.0, 10.8 Hz, 1H), 5.91
(d, J=11.4 Hz, 1H, PhCHy), 4.87 (d, J = 11.4 Hz, 1H, PhCH>), 4.82 (d, J = 11.4 Hz,
1H, PhCHy), 4.68 (d, J = 10.8 Hz, 1H, PhCH>), 4.67 (d, J = 8.4 Hz, 1H, H-1""), 4.60
(d, J = 11.4 Hz, 1H, PhCH>), 4.59 (d, J = 12.0 Hz, 1H, PhCH), 4.58-4.54 (m, 3H),
451 (d, J =11.4 Hz, 1H, PhCH), 4.43 (d, J = 12.0 Hz, 1H, PhCH>), 4.42 (d,J =7.8
Hz, 1H, H-1"""), 4.40 (d, J = 6.6 Hz, 1H, H-1), 4.35 (d, J = 11.4 Hz, 1H, PhCH>), 4.27
(d, J =11.4 Hz, 1H, PhCHy), 4.23 (d, J = 12.0 Hz, 1H, PhCH>), 4.14 (d, J = 7.8 Hz,
1H, H-17), 4.07 (t, J = 9.0 Hz, 1H), 4.00 (dd, J = 5.4, 10.8 Hz, 1H), 3.96 (d, J = 2.4 Hz,
1H), 3.94 (dd, J = 7.8, 10.8 Hz, 1H), 3.90 (d, J = 2.4 Hz, 1H), 3.82 (dd, J = 4.8, 9.6
Hz, 1H), 3.78 (t, J = 5.4 Hz, 1H), 3.72-3.68 (m, 2H), 3.61-3.53 (m, 5H), 3.50-3.41 (m,
5H), 3.32 (dd, J = 5.4, 9.0 Hz, 1H), 3.10-3.00 (m, 3H), 2.96-2.93 (m, 1H), 2.65-2.60
(m, 1H), 2.53-2.45 (m, 2H), 2.34-2.29 (m, 1H), 2.01 (s, 3H), 1.93 (s, 3H). 1*C NMR
(150 MHz, CDCls) ¢ 206.1, 172.3, 170.4, 165.6, 165.3, 165.1, 162.0, 138.7, 138.5,
138.4,138.2,138.0, 138.0, 133.7, 133.5, 133.3, 130.3, 129.9, 129.9, 129.9, 129.8, 129.5,
128.9,128.8, 128.6, 128.6, 128.6, 128.5, 128.4, 128.3, 128.2, 128.2, 128.2, 128.1, 128.1,
128.1, 128.0, 127.9, 127.8, 127.7, 127.6, 127.5, 127.4, 101.5 (C-1'), 100.5 (C-1"),
100.5 (C-1"""),99.7 (C-1), 92.6, 80.3, 80.1, 78.2, 76.4, 75.6, 75.5, 75.2, 74.9, 74.7, 74.6,
74.2, 73.9, 73.6, 73.6, 73.5, 73.5, 73.3, 72.9, 72.7, 72.2, 72.0, 70.8, 68.9, 68.1, 68.0,
62.0, 55.8, 50.5, 37.9, 29.7, 28.1, 21.0. HRMS (ESI*): calc. for C105H107CIsN4O27Na*
[M+Na]*: 1983.6080, found: 1983.6060.

Synthesis of ST14 octasaccharide 25
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
2-0-benzoyl-4-O-benzyl-6-O-acetyl-#-D-galactopyranosyl-(1—4)-2-O-benzoyl-
3,6-di-O-benzyl-g-D-glucopyranosyl-(1—6)-4-O-(2-O-benzoyl-3,4,6-tri-O-benzyl-
p-D-galactopyranosyl)-3-O-benzyl-2-deoxy-2-trichloroacetamino-f-D-
glucopyranoside (S28)

To a stirred solution of 20 (100 mg, 0.036

Bn&o OE;on o oG mmol, 1.0 equiv) in CH2Clz (0.72 mL) was
HO= o Bno— T S/\O/\/CSFH successively added AcOH (61.7 pL, 1.078
Bno 08" 3@ mmol, 30.0 equiv), pyridine (87.2 pL, 1.078

BnO Bzzfsono Z; ° mmol, 30.0 equiv) and N2Hs-H0O (3.5 puL,
°:<CC|3 28 0.072 mmol, 2.0 equiv) at 0 <. The resulting

mixture was warmed up to room temperature,
stirred for 1 h and extracted with EtOAc, washed with 1 M HCI, saturated NaHCOs3 and
brine, dried over anhydrous Na.SOas, concentrated in vacuo and purified by flash
column chromatography on silica gel to give compound S28 (86 mg, yield 89%) as
white foam, Rs= 0.35 (petroleum ether-EtOAc 2:1). [o]o % —2.2 (c, 1.00 in CHCls). 'H
NMR (600 MHz, CDCls) 6 7.96-7.92 (m, 4H, Ar-H), 7.67 (d, J = 7.2 Hz, 2H, Ar-H),
7.55 (t,J =7.8 Hz, 1H, Ar-H), 7.50 (t, J = 7.8 Hz, 1H, Ar-H), 7.41 (t, J = 7.8 Hz, 2H,
Ar-H), 7.38-7.25 (m, 24H, Ar-H), 7.20-7.08 (m, 18H, Ar-H), 7.07 (d, J = 7.2 Hz, 1H,
Ar-H), 7.02 (t, J = 7.8 Hz, 2H, Ar-H, NH), 5.46 (dd, J = 7.8, 9.6 Hz, 1H), 5.25 (dd, J
=7.8,10.2 Hz, 1H), 5.15 (dd, J = 7.8, 9.0 Hz, 1H), 4.88 (t, J = 11.4 Hz, 2H, PhCH>),
4.74 (d, J =12.0 Hz, 1H, PhCH>), 4.70 (d, J = 11.4 Hz, 1H, PhCH>), 4.68 (d, J = 13.2
Hz, 1H, PhCHy), 4.65 (d, J = 12.0 Hz, 1H, PhCH>), 4.63 (d, J = 7.8 Hz, 1H, H-1""),
4.60 (d, J = 12.6 Hz, 1H, PhCH>), 4.59 (d, J = 10.8 Hz, 1H, PhCH>), 4.58 (d, J = 12.6
Hz, 1H, PhCHy), 4.56 (d, J = 12.0 Hz, 1H, PhCH>), 4.51 (d, J = 11.4 Hz, 1H, PhCH>),
4.45 (d, J = 12.0 Hz, 1H, PhCH>), 4.43 (d, J = 6.6 Hz, 1H, H-1), 4.43 (d, J = 8.4 Hz,
1H, H-1'""), 4.38 (d, J = 12.0 Hz, 2H, PhCH>), 4.29 (d, J = 11.4 Hz, 1H, PhCH), 4.24
(d, J = 12.0 Hz, 1H, PhCHy), 4.21 (d, J = 13.2 Hz, 1H, PhCHy), 4.17 (d, J = 7.8 Hz,
1H, H-1"), 4.11-4.08 (m, 2H), 4.00 (dd, J = 7.8, 10.8 Hz, 1H), 3.98 (d, J = 2.4 Hz, 1H),
3.93-3.86 (m, 3H), 3.80-3.77 (m, 2H), 3.69-3.48 (m, 17H), 3.42 (dd, J = 6.0, 10.8 Hz,
1H), 3.34 (dd, J = 4.8, 9.0 Hz, 1H), 3.24-3.20 (m, 1H, SCH), 3.06 (ddd, J = 2.4, 3.0,
10.2 Hz, 1H), 2.34-2.23 (m, 5H, CH2CH2CsF13, OH), 1.98 (s, 3H, OAc). 3C NMR (150
MHz, CDCls) ¢ 170.5, 166.7, 165.7, 165.1, 162.0, 139.5, 138.8, 138.6, 138.4, 138.3,
138.2,138.1,137.9, 133.7,133.4, 133.3, 132.8, 132.5, 131.8, 130.2, 130.0, 129.9, 129.9,
129.8,129.7,128.8,128.8,128.8,128.7,128.7,128.7, 128.7, 128.6, 128.5, 128.4, 128.3,
128.3,128.2,128.2,128.1,128.0,127.9, 127.8,127.8, 127.7,127.6, 127.4,127.4,101.4
(C-11,100.5(C-1"), 100.2 (C-1'"), 99.8 (C-1), 92.7, 80.4,80.2, 78.4, 76.7, 76.3, 76.0,
75.9, 75.0, 74.9, 74.8, 74.5, 74.5, 73.7, 73.6, 73.6, 73.4, 73.2, 73.0, 72.8, 72.3, 72.2,
70.2,70.2,69.1, 68.6, 68.1, 68.0, 67.0, 64.5, 63.7, 63.1 (t, J = 4.0 Hz, CH2CH2CsF13),
62.3, 55.3, 48.3, 31.4 (t, J = 21.0 Hz, CH2CH2C¢F13), 21.0. HRMS (ESI™): calc. for
C124H116Cl3F26NO27SNa” [M+Na]*: 2704.5998, found: 2704.5993.
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2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-yl)thio]benzyl
[2-O-benzoyl-3-O-levulinyl-4-O-benzyl-6-O-acetyl-f-D-galactopyranosyl-(1—4)-
2-O-benzoyl-3,6-di-O-benzyl-#-D-glucopyranosyl-(1—6)-4-O-(2-O-benzoyl-3,4,6-
tri-O-benzyl-g-D-galactopyranosyl)-3-O-benzyl-2-deoxy-2-trichloroacetamino]-
(1—-3)-2-0O-benzoyl-4-0O-benzyl-6-O-acetyl-f-D-galactopyranosyl-(1—4)-2-O-
benzoyl-3,6-di-O-benzyl-g-b-glucopyranosyl-(1—6)-4-O-(2-O-benzoyl-3,4,6-tri-O-
benzyl-#-D-galactopyranosyl)-3-O-benzyl-2-deoxy-2-trichloroacetamino-g-p-

glucopyranoside (23)

BzO NH

BnO OBn
BnO

23

A solution of

OA
Bn()é&c/ éB&n/ glycosyl donor 21
LevoS—=500 ~ P (626 mg, 0.022
"o éﬁjngg/ él:/ o >CeF1s mmol, 2.0 equiv),
0 0
Bno&/gg o o BnO SAO/VCBF“ fluorous  acceptor

S28 (30 mg, 0.011
mmol, 1.0 equiv) in
anhydrous  CH2Cl;
in the

CCly (0.37 mL)

presence of 4A MS
(100 wt%) was stirred at —40 <C for 20 min. After addition of Tf,O (3.8 uL, 0.022 mmol,
2.0 equiv), the solution was stirred at —40 <C for 3 h and quenched by addition of H20
(0.5 mL). The mixture was filtered through Celite and concentrated in vacuo. Then, the
crude product was purified by the General Procedure A to give compound 23 (43.6 mg,
yield 85%) as white foam, R¢= 0.23 (petroleum ether-EtOAc 2:1). [a]o 2° +2.4 (c, 2.14
in CHCl3). *H NMR (600 MHz, CDCls3) § 8.04 (d, J = 7.8 Hz, 2H, Ar-H), 7.93 (d, J =
5.4 Hz, 6H, Ar-H), 7.73 (brs, 2H, Ar-H), 7.66 (d, J = 7.2 Hz, 2H, Ar-H), 7.58 (t, J =
7.8 Hz, 1H, Ar-H), 7.53-7.26 (m, 35H, Ar-H), 7.23-6.99 (m, 55H, Ar-H), 6.94 (t, J =
7.2 Hz, 2H, Ar-H, NH), 6.83 (d, J = 8.4 Hz, 1H, NH), 5.62 (t, J = 9.6 Hz, 1H), 5.51 (t,
J=9.0 Hz, 1H), 5.44 (t, J = 9.0 Hz, 1H), 5.38 (t, J = 9.0 Hz, 1H), 5.14 (t, J = 9.0 Hz,
1H), 5.10 (t, J = 8.4 Hz, 1H), 4.99 (d, J = 10.8 Hz, 1H), 4.89-4.81 (m, 6H), 4.66-4.48
(m, 18H), 4.44-4.33 (m, 7H), 4.29-4.14 (m, 6H), 4.08-3.81 (m, 16H), 3.69 (d, J = 10.2
Hz, 1H), 3.65-3.51 (m, 19H), 3.47-3.44 (m, 3H), 3.40-3.34 (m, 4H), 3.32-3.20 (m, 6H),
2.99 (d, J = 9.6 Hz, 1H), 2.93 (d, J = 9.6 Hz, 1H), 2.65-2.60 (m, 1H), 2.53-2.45 (m,
2H), 2.34-2.24 (m, 5H, CH2CH2C¢F13), 2.01 (s, 3H), 1.91 (s, 3H), 1.80 (s, 3H). 3C
NMR (150 MHz, CDCls) 6 206.1, 172.3,170.7,170.4, 165.7, 165.6, 165.3, 165.2, 165.0,
165.0, 162.0, 139.6, 138.8, 138.8, 138.8, 138.7, 138.5, 138.5, 138.4, 138.3, 138.2, 138.1,
138.1,138.1, 138.0, 138.0, 133.8, 133.7, 133.5, 133.5, 133.4, 133.2, 132.8, 132.6, 130.3,
130.2,130.1, 130.0, 129.9, 129.9, 129.7, 129.5, 129.0, 128.9, 128.8, 128.8, 128.7, 128.7,
128.6,128.6,128.5, 128.4,128.3,128.2, 128.2,128.2, 128.1, 128.1, 128.1, 128.0, 128.0,
127.9,127.9,127.8,127.7,127.6,127.6, 127.6, 127.4, 127.4,127.4, 127.3, 127.3, 127.2,
101.8, 101.4, 100.6, 100.5, 100.4, 99.8, 92.7, 92.1, 80.6, 80.2, 80.2, 80.1, 80.1, 78.5,
78.4, 76.8, 76.2, 76.0, 75.9, 75.9, 75.2, 74.9, 74.8, 74.8, 74.6, 74.5, 74.1, 73.9, 73.7,
73.7, 73.6, 73.5, 73.5, 73.1, 73.0, 73.0, 72.9, 72.9, 72.7, 72.3, 72.3, 72.2, 72.2, 72.1,
72.0, 70.8, 70.2, 70.2, 69.1, 68.6, 68.4, 68.0, 67.8, 67.8, 63.5, 63.1 (t, J = 4.0 Hz,
CH>CH,CeF13), 62.0, 55.5, 55.2, 48.3, 37.9, 31.4 (t, J = 21.0 Hz, CH2CH2CsF13), 29.7,

S51



28.1, 20.9. MALDI-TOF MS: calc. for C227H218CleF26N20s3SNa* [M+Na]*: 4578.1754,
found: 4578.8472.

2-[(1,3-Bis(3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyloxy)propan-2-
yDsulfinyl]benzyl [2-O-benzoyl-3-0-levulinyl-4-O-benzyl-6-O-acetyl-f-D-
galactopyranosyl-(1—4)-2-O-benzoyl-3,6-di-O-benzyl-g-D-glucopyranosyl-(1—6)-
4-0-(2-0O-benzoyl-3,4,6-tri-O-benzyl-p-D-galactopyranosyl)-3-O-benzyl-2-deoxy-
2-trichloroacetamino]-(1—3)-2-0O-benzoyl-4-O-benzyl-6-O-acetyl-£-D-
galactopyranosyl-(1—4)-2-O-benzoyl-3,6-di-O-benzyl-g-D-glucopyranosyl-(1—6)-
4-0-(2-0O-benzoyl-3,4,6-tri-O-benzyl-p-b-galactopyranosyl)-3-O-benzyl-2-deoxy-
2-trichloroacetamino-g-D-glucopyranoside (24)

Bno OAC 0Bn To a stirred solution of 23
Levoé&@ooéowo (50 mg, 0.011 mmol, 1.0
OAc equiv) in MeCN/H20 (9:1,

BnO OBn BnO C.F
§W &W éw o Cefrs viv, 0.4 mL) was added
B0 H/\O/\/CGFB

B0 e I PIFA (5.2 mg, 0.012
o= cel, B”‘é&/ o 0/ mmol, 1.1 equiv),
” oo mixture was stirred at
ccly room temperature for 10
min. The reaction mixture
was extracted with EtOAc, washed with saturated Na»S,0s3, saturated NaHCO3 and
brine, dried over anhydrous Na,SO4 and concentrated in vacuo to give compound 24
(47.4 mq, yield 94%) as white foam, R¢=0.28 (petroleum ether-EtOAc 3:2). A mixture
of sulfoxide R/S (1:1) isomers. *H NMR (600 MHz, CDCls) 6 8.10-8.09 (m, 3H, Ar-H),
7.96-7.94 (m, 11H, Ar-H), 7.86 (d, J = 7.8 Hz, 1H, Ar-H), 7.81-7.73 (m, 9H, Ar-H),
7.60 (t, J = 7.2 Hz, 2H, Ar-H), 7.55-7.25 (m, 95H, Ar-H), 7.23-6.97 (m, 87H, Ar-H),
6.86 (brd, J = 7.2 Hz, 2H, NH), 5.67-5.64 (m, 2H), 5.58-5.55 (m, 2H), 5.52-5.48 (m,
2H), 5.43-5.40 (m, 2H), 5.19-5.15 (m, 2H), 5.12-5.07 (m, 2H), 5.03-5.01 (m, 2H), 4.95-
4.85 (m, 12H), 4.69-4.25 (m, 56H), 4.20-4.08 (m, 8H), 4.01-3.90 (m, 24H), 3.84-3.29
(m, 70H), 3.19-3.17 (m, J = 5.4 Hz, 1H, SCH), 3.10-3.09 (m, J = 5.4 Hz, 1H, SCH),
3.01 (brs, 2H), 2.89 (brs, 1H), 2.84 (brs, 1H), 2.67-2.62 (m, 2H), 2.55-2.48 (m, 4H),
2.37-2.32 (m, 2H), 2.31-2.09 (m, 8H, CH2CH2CsF13), 2.02 (s, 6H), 1.94 (s, 3H), 1.93
(s, 3H), 1.83 (s, 3H), 1.82 (s, 3H). 3C NMR (150 MHz, CDCl3) 6 206.1, 172.3, 170.6,
170.3, 165.7, 165.6, 165.5, 165.5, 165.2, 165.1, 165.0, 165.0, 162.0, 161.9, 161.9, 140.7,
140.6, 138.8, 138.8, 138.7, 138.7, 138.6, 138.4, 138.4, 138.3, 138.2, 138.1, 138.1, 138.0,
138.0,137.9, 135.6, 135.5, 133.8, 133.7, 133.7, 133.6, 133.6, 133.5, 133.4, 133.2, 131.3,
130.4, 130.2, 130.0, 130.0, 130.0, 129.9, 129.8, 129.8, 129.7, 129.5, 128.9, 128.8, 128.8,
128.7,128.6,128.5,128.5,128.3,128.3,128.2, 128.2, 128.2, 128.1, 128.1, 128.1, 128.0,
128.0,128.0, 127.9,127.9, 127.8, 127.8, 127.7, 127.6, 127.6, 127.5, 127.5, 127.4, 127 .4,
127.3,125.2,124.8,101.7,101.6, 101.5, 101.3, 100.8, 100.6, 100.6, 100.5, 100.4, 100.4,
99.8, 92.6, 92.6, 92.0, 80.5, 80.1, 80.1, 80.1, 79.9, 79.8, 79.8, 79.0, 78.4, 78.1, 76.7,
76.5, 76.2, 76.0, 75.9, 75.5, 75.2, 74.9, 74.9, 74.8, 74.8, 74.7, 74.7, 74.6, 74.5, 74.1,
73.9, 73.7, 73.5, 73.5, 73.4, 73.3, 73.2, 73.2, 73.1, 73.0, 72.9, 72.8, 72.7, 72.7, 72.3,
72.2,72.1, 720, 72.0, 70.8, 68.9, 68.4, 68.1, 67.9, 67.8, 67.3, 66.6, 66.6, 64.3, 64.3,
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63.9, 63.4,63.3 (t, J = 4.0 Hz, CH2CH>C¢F13), 63.0 (t, J = 4.0 Hz, CH.CH2CsF13), 61.9,
55.6, 54.9, 37.8, 31.1 (t, J = 21.0 Hz, CH2CH.CsF13), 29.6, 28.1, 20.9. MALDI-TOF
MS: calc. for C227H218CleF26N20s4SNa*” [M+Na]*: 4594.1703, found: 4594.8735.

2-Azidoethyl [2-O-benzoyl-3-0-levulinyl-4-O-benzyl-6-O-acetyl-f-D-
galactopyranosyl-(1—4)-2-O-benzoyl-3,6-di-O-benzyl-g-D-glucopyranosyl-(1—6)-
4-0-(2-0O-benzoyl-3,4,6-tri-O-benzyl-p-D-galactopyranosyl)-3-O-benzyl-2-deoxy-
2-trichloroacetamino]-(1—3)-2-0O-benzoyl-4-O-benzyl-6-O-acetyl-£-D-
galactopyranosyl-(1—4)-2-O-benzoyl-3,6-di-O-benzyl-g-D-glucopyranosyl-(1—6)-
4-0-(2-0O-benzoyl-3,4,6-tri-O-benzyl-p-b-galactopyranosyl)-3-O-benzyl-2-deoxy-
2-trichloroacetamino-#-D-glucopyranoside (25)

A solution of glycosyl donor 24
) O (26 mg, 0.006 mmol, 1.0 equiv)
* &0 one in anhydrous CH2Cl (0.19 mL)
3 (%" éw (éw in the presence of 4A MS (100

O o p (
B0 o z:: Wt%) was stirred at —40 <C for
cc|3 " o 20 min. Tf20 (1.9 uL, 0.011
&/B"O I mmol, 2.0 equiv) and 2-
:<CC|3 azidoethanol (21.5 pL, 0.284
mmol, 50.0 equiv) were
successively added. The resulting mixture was stirred at —40 <C for 1 h and quenched
by addition of H2O (0.5 mL). The mixture was filtered through Celite and extracted
with EtOAc, washed with brine, dried over anhydrous Na>SOs4, concentrated in vacuo
and purified by column chromatography on silica gel to give compound 25 (16.1 mg,
yield 76%) as white foam, R¢= 0.25 (petroleum ether-EtOAc 3:2). [o]p 2° +4.0 (c, 1.05
in CHCI3). *H NMR (600 MHz, CDCl3) 6 8.06 (d, J = 8.4 Hz, 2H, Ar-H), 7.93-7.91 (m,
6H, Ar-H), 7.76-7.72 (m, 4H, Ar-H), 7.58 (t, J = 7.2 Hz, 1H, Ar-H), 7.53-7.48 (m, 3H,
Ar-H), 7.45-7.40 (m, 5H, Ar-H), 7.36-7.26 (m, 28H, Ar-H), 7.23-6.98 (m, 49H, Ar-H),
6.95 (t, J = 7.2 Hz, 3H, Ar-H, NH), 6.82 (d, J = 9.0 Hz, 1H, NH), 5.62 (dd, J = 7.8,
10.2 Hz, 1H), 5.51 (dd, J = 8.4, 10.2 Hz, 1H), 5.47 (dd, J = 7.8, 10.2 Hz, 1H), 5.38 (dd,
J=7.8,10.2 Hz, 1H), 5.13 (dd, J = 7.8, 9.6 Hz, 1H), 5.06 (dd, J = 7.8, 9.0 Hz, 1H),
4.99 (dd, J = 3.0, 10.8 Hz, 1H), 4.90 (d, J = 11.4 Hz, 1H, PhCH,), 4.88-4.81 (m, 5H),
4.69 (d, J = 11.4 Hz, 1H, PhCH>), 4.64 (d, J = 7.8 Hz, 1H), 4.63 (d, J = 12.0 Hz, 1H,
PhCHy>), 4.59-4.52 (m, 8H), 4.50-4.47 (m, 6H), 4.41-4.35 (m, 5H), 4.32 (d, J = 8.4 Hz,
1H), 4.29 (d, J = 9.0 Hz, 1H), 4.27 (d, J = 12.0 Hz, 1H, PhCHy), 4.22 (d, J = 11.4 Hz,
1H, PhCHy), 4.22 (d, J = 12.0 Hz, 1H, PhCHy), 4.15 (d, J = 12.0 Hz, 1H, PhCHy), 4.13
(d, J = 7.8 Hz, 1H), 4.06 (t, J = 9.6 Hz, 1H), 4.01-3.94 (m, 5H), 3.92-3.87 (m, 7H),
3.75(dd, J = 3.6, 9.6 Hz, 1H), 3.71-3.58 (m, 8H), 3.56-3.39 (m, 13H), 3.35(d, J =10.2
Hz, 1H), 3.31-3.24 (m, 5H), 3.09-3.04 (m, 2H), 2.98 (brd, J = 9.6 Hz, 1H), 2.94-2.89
(m, 2H), 2.65-2.60 (m, 1H), 2.53-2.45 (m, 2H), 2.34-2.29 (m, 1H), 2.00 (s, 3H), 1.91
(s, 3H), 1.81 (s, 3H). **C NMR (150 MHz, CDCls) 6 206.1, 172.3, 170.7, 170.4, 165.7,
165.5, 165.3, 165.1, 165.0, 165.0, 162.0, 162.0, 138.8, 138.8, 138.7, 138.5, 138.4, 138.3,
138.2,138.1,138.1, 138.0, 138.0, 133.8, 133.7, 133.6, 133.4, 133.3, 130.3, 130.2, 130.1,
130.0, 129.9, 129.9, 129.8, 129.7, 129.5, 129.0, 128.9, 128.8, 128.7, 128.7, 128.6, 128.6,
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128.5,128.4,128.3,128.3,128.3,128.2, 128.2, 128.2, 128.1, 128.1, 128.1, 128.0, 128.0,
127.9,127.9,127.8,127.8,127.7,127.6, 127.6, 127.6, 127.4, 127.4,127.3,127.2, 101.8,
101.5, 101.4, 100.7, 100.6, 100.5, 100.4, 99.6, 92.6, 92.1, 80.6, 80.2, 80.1, 80.0, 78.5,
78.3, 76.8, 76.3, 76.0, 76.0, 75.9, 75.4, 75.2, 715.2, 74.9, 74.8, 74.8, 74.8, 74.6, 74.5,
74.1, 73.9, 73.7, 73.7, 73.6, 73.5, 73.5, 73.5, 73.3, 73.0, 72.9, 72.9, 72.8, 72.7, 72.3,
72.3,72.2, 72.0, 72.0, 70.8, 68.9, 68.5, 68.1, 68.0, 68.0, 67.8, 67.8, 63.5, 62.0, 56.1,
55.6, 50.5, 37.9, 29.7, 28.1, 21.0, 20.9. MALDI-TOF MS: calc. for
C203H203ClsNsOs1Na*™ [M+Na]*: 3759.1468, found: 3759.0154.
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Figure S134. *H-'H COSY (600 MHz, CDCls) spectrum of S26
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Figure S163. 13C NMR (150 MHz, CDCls3) spectrum of 25
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Figure S165. HSQC spectrum of 25
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