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1) General Remarks

All reactions were performed under an argon atmosphere. Anhydrous solvents were obtained using a
PURESOLYV system of it-innovative technology. Molecular sieves (3A) were activated before use by heating
at 200 °C under vacuum. Analytical thin layer chromatography (TLC) was performed using plates cut from
aluminum sheets (silica gel 60 F-254). Visualization was achieved under a 254 nm or 365 nm UV light and
by immersion in a solution of ceric ammonium molybdate in ethanol/sulfuric acid followed by heating with a
heat gun. Chromatographic separation was carried out on a 3000 series HPLC-UV system (Dionex UltiMate
3000, Thermo Scientific) using a Chiralpak IB column (Cellulose tris-(3,5-dimethylphenylcarbamate)
immobilized on 5 pm silica-gel, 4.6x250mm, Chiral Technologies Europe) and n-heptane/iPrOH gradient
elution (flow rate: 1 mL/min, 0-4 min: 4% iPrOH, 4-25 min: 4 to 20% iPrOH linear gradient, 25-30 min: 20%
iPrOH, 30-30.1 min: 20 to 4% iPrOH linear gradient, 30.1-35 min: 4% iPrOH). Preparative column
chromatography was performed on a Biichi Sepacore Flash System (2 x Biichi Pump Module C-605, Biichi
Pump Manager C-615, Biichi UV Photometer C-635, Blichi Fraction Collector C-660) or a Grace Reveleris
Prep Purification System using silica gel 60 (40-63 um) as obtained from Merck and distilled solvents. 'H
and ®C NMR spectra were recorded on a Bruker DPX 200-MHz, an Avance DRX-400 MHz or an Avance
IIIHD 600-MHz spectrometer equipped with a Prodigy BBO cryo probe (Bruker, Germany). Data were
recorded and evaluated using TOPSPIN 3.5 (Bruker Biospin). Chemical shifts are reported in ppm (d)
relative to tetramethylsilane and calibrated using solvent residual peaks. Multiplicities are abbreviated as s
(singlet), d (doublet), t (triplet), q (quartet), b (broad signal). All chemicals were purchased either from ABCR
(Germany) or Sigma-Aldrich (Austria/Germany). HR-MS analysis was carried out from methanol solutions
(concentration: 10 ppm) by using an HTC PAL system autosampler (CTC Analytics AG, Zwingen,
Switzerland), an Agilent 1100/1200 HPLC with binary pumps, degasser and column thermostat (Agilent
Technologies, Waldbronn, Germany) and Agilent 6230 AJS ESI-TOF mass spectrometer (Agilent
Technologies, Palo Alto, United States). 3,4,6-Tri-O-benzyl-1,2-O-(1-ethylthioethylidene)-a-D-
glucopyranose (1), dimethyldioxirane (DMDO)®, methyl 2,3,4-tri-O-benzyl-1-O-B-D-glucopyranoside
(20)2-%1, and methyl 2,3,6-tri-O-benzyl-1-O-B-D-glucopyranoside (22) were synthesized following known
procedures.
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2) Experimental Procedures

a. Synthesis of 2-OH thioglucosides 6-9 applying the orthoester strategy

OBn oB
R-SH, TMSOTF : K,CO5 .
BnO 0 MS 4A, CH,CI MeOH
Br0 —“»Bgﬁaﬁ/w — Bré?o/é&/SR
o 72-83% 78-94%

[e) OAc OH
1 )ﬁ 2 (R=Et) 6 (R = Et)
SEt 3 (R=Tol) 7 (R =Tol)
4 (R =Taz) 8 (R=Taz)
5 (R=Pym) 9 (R=Pym)

Ethyl 2-O-acetyl-3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (2)

OBn To a solution of thioorthoester 1 (16 g, 29.8 mmol) in dry CH2Cl2 (150 mL) molecular
B%?o 0 set sieve (3A, 4 g) was added and the suspension was stirred at room temperature for 1 h.
OAc After cooling to 0°C, TMSOTf (0.27 mL, 1.5 mmol) was added and stirring was
continued at room temperature for 4 h. The reaction was quenched by addition of NEts (4 mL) and the
mixture was filtrated over Celite and concentrated under reduced pressure. The residue was purified by
filtration over silica (hexanes/EtOAc gradient elution) to obtain 2 as a highly viscous oil (13.3 g, 83%); R¢
0.45 (hexanes/EtOAc = 5/1); '"H NMR (200 MHz, CDCls) & 7.41-7.26 (m, 15H), 5.15-5.05 (m, 1H), 4.88 (d,
J=11.1Hz, 1H), 4.86 (d, J=10.5 Hz, 1H), 4.76 (d, J = 11.2 Hz, 1H), 4.68 (d, J= 11.9 Hz, 1H), 4.64 (d, J =
10.9 Hz, 1H), 4.62 (d, J = 12.2 Hz, 1H), 4.43 (d, J = 10.0 Hz, 1H), 3.86-3.68 (m, 4H), 3.63-3.48 (m, 1H),
2.88-2.65 (m, 2H), 2.03 (s, 3H), 1.32 (t, J = 7.5 Hz, 1H); "*C NMR (50 MHz, CDClz) & 169.3 (s, 1C), 138.0
(s, 1C), 138.0 (s, 1C), 137.8 (s, 1C), 128.2 (d, 1C), 128.15 (d, 1C), 128.0 (d, 1C), 127.85 (d, 1C), 127.7 (d,
1C), 127.5 (d, 1C), 84.2 (d, 1C), 83.4 (d, 1C), 79.4 (d, 1C), 77.6 (d, 1C), 75.1 (1, 1C), 75.0 (t, 1C), 73.3 (t,
1C), 71.5 (d, 1C), 68.6 (t, 1C), 23.6 (t, 1C), 20.8 (g, 1C), 14.8 (q, 1C); NMR data matched that reported."!

General procedure for the preparation of 2-OAc thioglucosides (compounds 3-5). To a solution of
thioorthoester 1 (2.68 g, 5 mmol) in dry CH2Cl2 (80 mL) molecular sieve (3A, 2 g) and thiol (R-SH) (40 mmol)
were added. After stirring at room temperature for 30 min and subsequent cooling to 0 °C, TMSOTf (0.28 g,
1.25 mmol) was added and the reaction mixture was stirred at room temperature for 12 h. The reaction was
quenched by addition of NEts (0.8 mL) and the mixture was filtrated over Celite, washed with ag. NaOH
(1%) and water. The organic layer was dried over Na2SO4 and concentrated under reduced pressure. The
residue was purified by column chromatography (hexanes/EtOAc gradient elution + 0.1% NEts) to obtain

the desired product.
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p-Tolyl 2-O-acetyl-3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (3)

OBn 3 was obtained as a white solid (2.40 g, 80%); Rr 0.64 (hexanes/EtOAc = 3/1); '"H NMR

Bro= o) STol (200 MHz, CDCI3) & 7.53 (d, J = 8.2 Hz, 2H), 7.49-7.27 (m, 15H), 7.14 (d, J = 8.2 Hz,

OAc 2H), 5.15-5.04 (m, 1H), 4.92 (d, J = 11.6 Hz, 1H), 4.90 (d, J = 10.8 Hz, 1H), 4.78 (d, J

=11.6 Hz, 1H), 4.69 (d, J = 10.6 Hz, 1H), 4.66 (d, J = 10.10 Hz, 1H), 3.97-3.83 (m, 2H), 3.82-3.74 (m, 2H),

3.69-3.57 (m, 1H), 2.41 (s, 3H), 2.12 (s, 3H); "*C NMR (50 MHz, CDClI3) & 169.5 (s, 1C), 138.3 (s, 1C), 138.1

(s, 2C), 137.9 (s, 1C), 133.2 (d, 2C), 129.6 (d, 2C), 128.5 (d, 4C), 128.4 (d, 2C), 128.0 (d, 2C), 127.9 (d,

3C), 127.8 (d, 1C), 127.7 (d, 2C), 127.6 (d, 1C), 86.1 (d, 1C), 84.4 (d, 1C), 84.2 (d, 1C), 79.4 (d, 1C), 77.8

(d, 1C), 75.3 (t, 1C), 75.1 (t, 1C), 73.5 (t, 1C), 71.8 (d, 1C), 68.9 (t, 1C), 21.1 (q, 1C), 21.0 (q, 1C); NMR
data matched that reported.!

1,3-Thiazolin-2-yl 2-O-acetyl-3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (4)

OBn 4 was obtained as a white solid (2.13 g, 72%); Rt 0.40 (hexanes/EtOAc = 3/2); '"H NMR
B%?Qéo&smz (200 MHz, CDCls) 6 7.41-7.13 (m, 15), 5.34 (d, J = 10.4 Hz, 1H), 5.20-5.07 (m, 1H),
OAc 4.84-4.50 (m, 6H), 4.29-4.08 (m, 2H), 3.88-3.67 (m, 4H), 3.67-3.56 (m, 1H), 3.35 (t, J =

8.1 Hz, 2H), 1.97 (s, 3H); "*C NMR (50 MHz, CDCl3) 8 169.6 (s, 1C), 163.6 (s, 1C), 138.1 (s, 2C), 137.9 (s,
1C), 128.5 (d, 2C), 128.4 (d, 2C), 128.3 (d, 2C), 128.0 (d, 2C), 127.9 (d, 3C), 127.8 (d, 3C), 127.6 (d, 1C),
85.3 (d, 1C), 83.8 (d, 1C), 83.3 (d, 1C), 79.7 (d, 1C), 77.7 (d, 1C), 75.3 (t, 1C), 75.1 (t, 1C), 73.4 (t, 1C),

71.4 (d, 1C), 68.4 (t, 1C), 64.2 (t, 1C), 35.1 (t, 1C), 20.9 (g, 1C); NMR data matched that reported.

2-Pyrimidyl 2-O-acetyl-3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (5):

0Bn 5 was obtained as a yellowish solid (2.12 g, 72%); Rr 0.44 (hexanes/EtOAc = 3/2); 'H
B%ﬁo&&/SPym NMR (200 MHz, (CDs)2CO) & 8.61 (d, J = 4.9 Hz, 2H), 7.36-7.24 (m, 15H), 7.21 (1, J =
OAc 4.9 Hz, 1H), 5.78 (d, J = 10.7 Hz, 1H), 5.12 (dd, J = 10.6, 9.0 Hz, 1H), 4.88 (d, J=11.4
Hz, 1H), 4.86 (d, J = 10.9 Hz, 1H), 4.77 (d, J = 11.4, 1H), 4.68 (d, J = 10.9 Hz, 1H), 4.57 (d, J = 12.1 Hz,
1H), 4.49 (d, J = 12.1 Hz, 1H), 4.00-3.89 (m, 1H), 3.82-3.69 (m, 4H), 1.96 (s, 3H); *C NMR (50 MHz,
(CD3)2C0O)5170.4 (s, 1C), 170.1 (s, 1C), 158.7 (d, 2C), 139.6 (s, 1C), 139.53 (s, 1C), 139.47 (s, 1C), 129.13
(d, 2C), 129.11 (d, 2C), 129.0 (d, 2C), 128.8 (d, 2C), 128.6 (d, 2C), 128.5 (d, 2C), 128.42 (d, 1C), 128.40
(d, 1C), 128.2 (d, 1C), 118.8 (d, 1C), 85.2 (d, 1C), 82.7 (d, 1C), 80.4 (d, 1C), 78.9 (d, 1C), 75.8 (t, 1C), 75.5
(t, 1C), 73.6 (t, 1C), 71.9 (d, 1C), 69.7 (t, 1C), 21.0 (q, 1C); HRMS calcd for C33H3sN2NaOsS* [M+Na]*
609.2030, found 609.2042.
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General procedure for de-acetylation of 2-OAc thioglucosides. To a solution/suspension of the 2-OAc
thioglucoside (1 mmol) in dry MeOH (5 mL) K2COs (28 mg, 0.2 mmol) was added and the reaction mixture
was stirred at room temperature until the starting material had completely dissolved (up to 72 h). The
reaction mixture was quenched by addition of acidic cation exchange resin (Amberlite® IR120H), filtrated
and concentrated under reduced pressure. The residue was purified by column chromatography

exanes ¢ gradient elution + 0.1% 3) to obtain the desired product.
h /EtOA dient eluti 0.1% NEts) to obtain the desired product

Ethyl 3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (6)

OBn 6 was obtained as a white solid (420 mg, 85%); Rf 0.21 (hexanes/EtOAc = 4/1);

BnO o) "H NMR (200 MHz, CDCls) & 7.31-7.16 (m, 13H), 7.11-7.08 (m, 2H), 4.86 (d, J = 11.3
SEt

#no OH Hz, 1H), 4.77 (d, J = 11.3 Hz, 1H), 4.76 (d, J = 12.1 Hz, 1H), 4.58-4.42 (m, 3H), 4.22

(d, J=9.1 Hz, 1H), 3.67 (dd, J= 1.8, 10.9 Hz, 1H), 3.61 (dd, J= 4.5, 10.9 Hz, 1H), 3.56 - 3.39 (m, 4H), 2.70-
2.60 (m, 2H), 1.24 (t, J = 4.0 Hz, 3H); '*C NMR (50 MHz, CDCl3) 8 138.7 (s, 1C), 138.3 (s, 1C), 138.1 (s,
1C), 128.6 (d, 2C), 128.5 (d, 2C), 128.4 (d, 2C), 128.1 (d, 2C), 128.0 (d, 2C), 127.9 (d, 1C), 127.8 (d, 3C),
127.7 (d, 1C), 86.2 (d, 1C), 86.1 (d, 1C), 79.5 (d, 1C), 77.5 (d, 1C), 75.3 (t, 1C), 75.2 (t, 1C), 73.5 (t, 1C),
73,4 (d, 1C), 69.1 (t, 1C), 24.4 (t, 1C), 15.5 (g, 1C); NMR data matched that reported.®

p-Tolyl 3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (7)

OBn 7 was obtained as a white solid (523 mg, 94%); R 0.49 (hexanes/EtOAc = 4/1); '"H NMR

BnO 0 STol (200 MHz, CDCI3) 6 7.50 (d, J = 8.2 Hz, 2H), 7.38-7.19 (m, 15H), 7.07 (d, J = 7.8 Hz,
BnO 0

! OH 2H), 4.97-4.79 (m, 3H), 4.67-4.50 (m, 3H), 4.45 (d, J = 9.4 Hz, 1H), 3.81-3.75 (m, 2H),

3.64-3.40 (m, 4H), 2.33 (s, 3H), 1.97 (bs, 1H); *C NMR (50 MHz, CDCls) 5 138.6 (s, 1C), 138.6 (s, 1C),
138.5 (s, 1C), 138.2 (s, 1C), 133.8 (d, 2C), 129.9 (d, 2C), 128.60 (d, 2C), 128.56 (d, 2C), 128.5 (d, 2C),
128.1 (d, 2C), 128.08 (d, 2C), 127.9 (d, 2C), 127.8 (d, 2C), 127.7 (d, 1C), 127.6 (s, 1C), 88.2 (d, 1C), 86.0
(d, 1C), 79.6 (d, 1C), 77.5 (d, 1C), 75.5 (t, 1C), 75.2 (t, 1C), 73.6 (t, 1C), 72.6 (d, 1C), 69.1 (t, 1C), 21.3 (q,
1C); NMR data matched that reported.!’]

1,3-Thiazolin-2-yl 3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (8):

8 was obtained as a white solid (430 mg, 78%); Rr 0.27 (hexanes/EtOAc = 3/2); 'H
- NMR (200 MHz, CDClI3) & 7.31-7.02 (m, 15H), 5.08 (d, J = 9.2 Hz, 1H), 4.90 (d, J =

BnO o STaz 112 Hz, 1H), 4.75 (d, J = 11.3 Hz, 1H), 4.74 (d, J = 10.9 Hz, 1H), 4.53 (d, J = 12.1
Hz, 1H), 4.46 (d, J = 10.9 Hz, 1H), 4.42 (d, J = 12.1 Hz, 1H), 4.13-4.01 (m, 2H), 3.72-3.44 (m, 6H), 3.22 (t,
J=8.1Hz, 2H); "*C NMR (50 MHz, CDCl3) 5 164.5 (s, 1C), 137.6 (s, 1C), 137.1 (s, 1C), 137.0 (s, 1C), 127 .4
(d, 2C), 127.33 (d, 2C), 127.30 (d, 2C), 126.94 (d, 2C), 126.87 (d, 2C), 126.8 (d, 2C), 126.7 (d, 2C), 126 (d,
1C), 85.5(d, 1C), 84.5(d, 1C), 78.7 (d, 1C), 75.9 (d, 1C), 74.4 (t, 1C), 74.0 (t, 1C), 73.3 (d, 1C), 72.4 (1, 1C),
67.6 (t, 1C), 62.8 (t, 1C), 34.3 (t, 1C); NMR data matched that reported.®!

OBn
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2-Pyrimidyl 3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (9)

OBn 9 was obtained as a yellowish solid (479 mg, 88%); Rr 0.21 (hexanes/EtOAc = 3/2);

'H NMR (600 MHz, CDCls) 3 8.51 (d, J = 4.9 Hz, 2H), 7.43-7.41 (m, 2H), 7.36-7.26

S e SPYM (. 11H), 7.24-7.22 (m, 2H), 6.96 (t, J = 5.0 Hz, 1H), 5.65 (d, J = 9.8 Hz, 1H), 5.04

(d, J=11.4 Hz, 1H), 4.93 (d, J = 11.4 Hz, 1H), 4.90 (d, J = 10.8 Hz, 1H), 4.63 (d, J = 12.2 Hz, 1H), 4.62 (d,

J=10.8 Hz, 1H), 4.53 (d, J = 12.2 Hz, 1H), 3.82-3.72 (m, 6H); *C NMR (50 MHz, CDCls) 5 170.3 (s, 1C),

157.6 (d, 2C), 138.7 (s, 1C), 138.3 (s, 1C), 138.2 (s, 1C), 128.5 (d, 2C), 128.4 (d, 2C), 128.3 (d, 2C), 128.02

(d, 2C), 127.96 (d, 2C), 127.9 (d, 2C), 127.7 (d, 2C), 127.6 (d, 1C), 117.5 (d, 1C), 86.6 (d, 1C), 84.6 (d, 1C),

79.6 (d, 1C), 77.4 (d, 1C), 75.4 (t, 1C), 75.0 (t, 1C), 73.4 (t, 1C), 73.3 (d, 1C), 68.8 (t, 1C); HRMS calcd for
CaiHa:N2NaOsS* [M+Na]* 567.1924, found 567.1909.

BnO

b. p-Tolyl 3,4,6-tri-O-benzyl-1-thio-B-D-glucoside (7) via DMDO Epoxidation of 10

OBn p-thiocresol
&) DMDO OB 1,0, 18-crown-6 OBn
BnO O acetone |0 o acetone, 50% o
BroA_) ——— | Brog BROS STol
10 O 7 OH

3,4,6-Tri-O-benzyl-b-glucal (10, 1.25 g, 3 mmol) was reacted with DMDO (78.7 mL, 0.046 M in acetone) at
0 °C for 30 min. The solvent was evaporated and the residue was dissolved in dry acetone (100 mL). After
addition of p-thiocresol (HSTol, 1.86 g, 15 mmol), K2COs (4.15 g, 30 mmol) and 18-crown-6 (80 mg,
0.3 mmol), the reaction mixture was heated to reflux for 2 h, subsequently filtrated and evaporated. The
residue was purified by column chromatography (hexanes/EtOAc gradient elution) to yield 7 as a white solid
(0.84 g, 50%); Rr 0.49 (hexanes/EtOAc = 4/1); '"H NMR (200 MHz, CDClz) & 7.50 (d, J = 8.2 Hz, 2H), 7.38-
7.19 (m, 15H), 7.07 (d, J = 7.8 Hz, 2H), 4.97-4.79 (m, 3H), 4.67-4.50 (m, 3H), 4.45 (d, J = 9.4 Hz, 1H), 3.81-
3.75 (m, 2H), 3.64-3.40 (m, 4H), 2.33 (s, 3H), 1.97 (bs, 1H); 3C NMR (50 MHz, CDClI3) & 138.6 (s, 1C),
138.6 (s, 1C), 138.5 (s, 1C), 138.2 (s, 1C), 133.8 (d, 2C), 129.9 (d, 2C), 128.60 (d, 2C), 128.56 (d, 2C),
128.5 (d, 2C), 128.1 (d, 2C), 128.08 (d, 2C), 127.9 (d, 2C), 127.8 (d, 2C), 127.7 (d, 1C), 127.6 (s, 1C), 88.2
(d, 1C), 86.0 (d, 1C), 79.6 (d, 1C), 77.5 (d, 1C), 75.5 (t, 1C), 75.2 (t, 1C), 73.6 (t, 1C), 72.6 (d, 1C), 69.1 (t,
1C), 21.3 (g, 1C); NMR data matched that reported.[”

S6



c. Introduction of benzyloxycarbonyl (Cbz) at O-2

OBn OBn

Cbz-Cl, TMEDA
B0- Q &R CHyCl, B”Oﬁ 11 (R = Et), 45% (81% brsm)
Bn “oc-t_ BnO = SR 12 (R = Tol), 33% (88% brsm)

13 (R = Taz), 53% (77% brsm)
6.9 BnO—( 14 (R = Pym), 61% (90% brsm)
o)

General procedure. To a solution of the 2-OH thioglucoside (0.5 mmol) in dry CH2ClI2 (5 mL), cooled to
0 °C, TMEDA (58 mg, 0.5 mmol) was added, followed by Cbz-Cl (127 mg, 0.75 mmol). The reaction mixture
was stirred for 48 h, poured into water (20 mL) and extracted with CH2Cl.. The combined organic layer was
dried over Na2SO4 and concentrated under reduced pressure. The residue was purified by column

chromatography (hexanes/EtOAc gradient elution) to yield the desired Cbz-protected thioglucoside.

Ethyl 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-1-thio--D-glucoside (11)

OBn 11 was obtained as a white solid (420 mg, 45%); R 0.42 (hexanes/EtOAc = 6/1); 'H

BnO e} NMR (600 MHz, CDCls) & 7.30-7.27 (m, 2H), 7.26-7.23 (m, 6H), 7.22-7.17 (m, 8H),7.15-
BnO SEt

i CbzO 7.12 (m, 2H), 7.11-7.08 (m, 2H), 5.11 (s, 2H), 4.79-4.75 (m, 1H), 4.72 (d, J = 10.9 Hz,

1H), 4.69 (d, J = 11.0 Hz, 1H), 4.62 (d, J = 11.0 Hz, 1H), 4.53 (d, J = 12.2 Hz, 1H), 4.50 (d, J = 10.9 Hz,
1H), 4.47 (d, J = 12.1 Hz, 1H), 4.34 (d, J = 10.0 Hz, 1H), 3.68 (dd, J = 11.0, 2.1 Hz, 1H), 3.66-3.59 (m, 3H),
3.42 (ddd, J = 9.2, 4.4, 1.8 Hz, 1H), 2.70-2.60 (m, 2H), 1.19 (t, J = 7.5 Hz, 3H); 13C NMR (150 MHz, CDCls)
5154.4 (s, 1C), 138.2 (s, 1C), 138.0 (s, 1C), 137.9 (s, 1C), 135.1 (s, 1C), 128.6 (d, 1C), 128.6 (d, 1C), 128.4
(d, 3C), 128.37 (d, 3C), 128.3 (d, 2C), 128.0 (d, 2C), 127.9 (d, 2C), 127.8 (d, 2C), 127.71 (d, 2C), 127.69
(d, 1C), 127.6 (d, 1C), 84.3 (d, 1C), 83.4 (d, 1C), 79.5 (d, 1C), 77.7 (d, 1C), 76.3 (d, 1C), 75.4 (t, 1C), 75.1
(t, 1C), 73.5 (t, 1C), 70.0 (t, 1C), 68.8 (t, 1C), 23.8 (t, 1C), 14.9 (g, 1C); HRMS calcd for CarHaoNaO7S*
[M+Na]* 651.2387, found 651.2402.

p-Tolyl 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-1-thio-B-D-glucoside (12)

OBn 12 was obtained as a white solid (523 mg, 33%); R 0.47 (hexanes/EtOAc = 6/1); 'H

BnO 0 STol NMR (400 MHz, CD2Cl2) & 7.43-7.34 (m, 11H), 7.33-7.25 (m, 7H), 7.24-7.17 (m, 4H),
BnO o

' CbzO 7.07 (d, J = 8.2 Hz, 2H), 5.23 (d, J = 12.1 Hz, 1H), 5.16 (d, J = 121, 1H), 4.78 (t, J =

11.1 Hz, 2H), 4.74 (dd, J = 9.9, 8.8 Hz, 1H), 4.66 (d, J = 11.3 Hz, 1H), 4.62 (d, J = 10 Hz, 1H), 4.61-4.50
(m, 3H), 3.77 (dd, J = 10.9, 2.0 Hz, 1H), 3.750-3.69 (m, 2H), 3.66 (t, J = 9.2 Hz, 1H), 3.55-3.45 (m, 1H),
2.32 (s, 3H): 13C NMR (100 MHz, CD2Cl2) 8 154.7 (s, 1C), 138.7 (s, 1C), 138.6 (s, 1C), 138.52 (s, 1C),
138.50 (s, 1C), 135.8 (s, 1C), 133.3 (d, 2C), 130.0 (d, 2C), 129.2 (s, 1C), 129.0 (d, 1C), 128.9 (d, 1C),
128.69 (d, 4C), 128.67 (d, 2C), 128.6 (d, 2C), 128.4 (d, 2C), 128.2 (d, 2C), 128.13 (d, 1C), 128.10 (d, 3C),
128.0 (d, 1C), 127.9 (d, 1C), 86.5 (d, 1C), 84.6 (d, 1C), 79.6 (d, 1C), 77.9 (d, 1C), 76.6 (d, 1C), 75.7 (t, 1C),
75.3 (t, 1C), 73.7 (t, 1C), 70.3 (t, 1C), 69.3 (t, 1C), 21.2 (g, 1C); HRMS calcd for CazHsNaO7S* [M+Na]*
713.2543, found 713.2570.
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1,3-Thiazolin-2-yl 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-1-thio-B-D-glucoside (13)

OBn 13 was obtained as a white solid (430 mg, 53%); Rr 0.48 (hexanes/EtOAc = 3/2); 'H
. o NMR (200 MHz, (CD3).CO) & 7.43-7.23 (m, 20H), 5.56 (d, J = 10.6 Hz, 1H), 5.23 (s,
BnO= ST8Z 1), 4.90-4.80 (m, 3H), 4.72 (d, J = 11.3 Hz, 1H), 4.68 (d, J = 10.6 Hz, 1H), 4.62 (d,

J=11.8 Hz, 1H), 4.56 (d, J = 11.8 Hz, 1H), 4.24-4.12 (m, 2H), 3.94 (t, J = 8.9 Hz, 1H), 3.84-3.68 (m, 4H),
3.44 (t, J = 8.2 Hz, 2H); 3C NMR (50 MHz, (CD3)2CO) & 162.3 (s, 1C), 155.3 (s, 1C), 139.5 (s, 1C), 139.4
(s, 1C), 139.3 (s, 1C), 136.5 (s, 1C), 129.4 (d, 2C), 129.3 (d, 1C), 129.1 (d, 6C), 129.0 (d, 2C), 128.7 (d,
2C), 128.5 (d, 4C), 128.4 (d, 1C), 128.3 (d, 1C), 128.2 (d, 1C), 84.8 (d, 1C), 83.6 (d, 1C), 80.3 (d, 1C), 78.4
(d, 1C), 76.8 (d, 1C), 75.9 (t, 1C), 75.5 (t, 1C), 73.7 (t, 1C), 70.5 (t, 1C), 69.5 (t, 1C), 65.1 (t, 1C), 35.7 (t,
1C); HRMS calcd for C3sH3aNNaO7S2* [M+Na]* 708.2060, found 708.2078.

2-Pyrimidyl 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-1-thio-B-D-glucoside (14)

OBn 14 was obtained as a yellowish solid (479 mg, 61%); R¢ 0.66 (hexanes/EtOAc = 3/2);

BnO o) P 'H NMR (400 MHz, (CD3)2CO) & 8.48 (d, J = 4.8 Hz, 2H), 7.24-7.10 (m, 20H), 7.08 (t,
BnO ym

! CbzO J=5.4Hz, 1H), 5.70 (d, J=10.7 Hz, 1H), 5.08 (d, J = 12.2 Hz, 1H), 5.04 (d, J=12.2

Hz, 1H), 4.81 (dd, J = 10.3, 9.3 Hz, 1H), 4.72 (d, J = 10.7 Hz, 1H), 4.70 (d, J = 11.0 Hz, 1H), 4.59 (d, J =
10.9 Hz, 1H), 4.54 (d, J = 11.1 Hz, 1H), 4.42 (d, J = 11.9 Hz, 1H), 4.36 (d, J = 12.1 Hz, 1H), 3.84 (t, J = 8.3
Hz, 1H), 3.66-3.56 (m, 4H); '3C NMR (100 MHz, (CD3):CO) & 169.4 (s, 1C), 157.9 (d, 2C), 154.5 (s, 1C),
138.6 (d, 1C), 138.5 (d, 1C), 138.4 (d, 1C), 135.6 (d, 1C), 128.5 (d, 2C), 128.3 (d, 1C), 128.2 (d, 4C), 128.15
(d, 2C), 128.1 (d, 2C), 127.9 (d, 2C), 127.7 (d, 2C), 127.6 (d, 2C), 127.54 (d, 1C), 127.49 (d, 1C), 127.3 (d,
1C), 118.0 (d, 1C), 84.2 (d, 1C), 81.6 (d, 1C), 79.5 (d, 1C), 77.8 (d, 1C), 75.6 (d, 1C), 75.0 (t, 1C), 74.6 (1,
1C), 72.7 (t, 1C), 69.6 (t, 1C), 68.8 (t, 1C); HRMS calcd for CasHasN2NaO-S* [M+Na]* 701.2292, found
701.2306.
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d. Synthesis of glucosyl imidates

OBn BnO
o CLCCN  BnO O ., | Bro o)
o ° 10
N—I . 05, _NH o]
B OBn
o8n o) CCls AN
o HO0  Bno 0
BE;?S&/SB no- oH 16 (18%) 17 (68%)
O qq 8% O 15
NPh
Bn Bn L OBn
FsC~ ~Cl o
DBU, -15 °C BnoS o. NP
81% o Y
Bn CF3
18
3,4,6-Tri-O-benzyl-2-O-benzyloxycarbonyl-a,B-D-glucose (15)
OBn To a solution of glucosyl donor 11 (300 mg, 0.477 mmol) in MeCN/Hz20 (9:1, 4 mL), N-

Bnoﬂ‘ iodosuccinimide (215 mg, 0.954 mmol) was added. The reaction mixture was stirred for
© o} o 5 min at rt, quenched with an aqueous saturated solution of Na2S20s, diluted with CH2Clo,

Bno_<o and washed with Na2S20s-solution and brine. The organic phases were combined, dried
over Na2S0Os and concentrated. The residue was purified by column chromatography (hexanes/ EtOAc,
gradient elution) to obtain the desired product 15 as a mixture of a,B-isomers (~4:1 as determined by NMR,
235 mg, 85%). '"H NMR (400 MHz, CD2Cl2) & 7.41-7.32 (m, 9H), 7.32-7.25 (m, 8H), 7.24-7.18 (m, 3H), 5.41
(d,  =3.5Hz, 1H), 5.18 (d, J = 12.1 Hz, 1H), 5.14 (d, J = 12.1 Hz, 1H), 4.86-4.78 (m, 1H), 4.77-4.73 (m,
2H), 4.73-4.70 (m, 1H), 4.56 (d, J = 11.3 Hz, 1H), 4.52 (q, J = 23.9, 11.9 Hz, 2H), 4.09- 3.99 (m, 2H), 3.74-
3.66 (m, 2H), 3.62 (dd, J = 9.76, 8.96 Hz, 1H); "*C NMR (100 MHz, CD2Cl2): a-(15): & 154.93 (s, 1C), 138.86
(s, 1C), 138.67 (s, 1C), 138.46 (s, 1C), 135.66 (s, 1C), 128.96 (d, 1C), 128.89 (d, 1C), 128.72 (d, 2C), 128.67
(d, 2C), 128.63 (d, 2C), 128.59 (d, 2C), 128.28 (d, 2C), 128.27 (d, 2C), 128.21 (d, 3C), 128.04 (d, 2C),
127.93 (d, 1C), 90.74 (d, 1C), 79.98 (d, 1C), 78.36 (d, 1C), 77.51 (d, 1C), 75.77 (t, 1C), 75.29 (t, 1C), 73.62
(t, 1C), 70.70 (d, 1C), 70.21 (t, 1C), 69.21 (t, 1C); B-(15): & 155.52 (s, 1C), 138.57 (s, 1C), 138.46 (s, 1C),
138.37 (s, 1C), 135.60 (s, 1C), 128.96 (d, 1C), 128.89 (d, 1C), 128.72 (d, 2C), 128.67 (d, 2C), 128.63 (d,
2C), 128.59 (d, 2C), 128.28 (d, 2C), 128.27 (d, 2C), 128.21 (d, 3C), 128.04 (d, 2C), 127.93 (d, 1C), 95.61
(d, 1C), 82.79 (d, 1C), 79.76 (d, 1C), 78.07 (d, 1C), 75.64 (t, 1C), 75.29 (t, 1C), 73.76 (t, 1C), 70.70 (d, 1C),
70.41 (t, 1C), 69.09 (t, 1C); HRMS calcd for CasHasNaOs™ [M+Na]* 607.2302, found 607.2301.
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3,4,6-Tri-O-benzyl-2-O-benzyloxycarbonyl-a-D-glucopyranosyl trichloroacetimidate (16)

OBn To a solution of compound 15 (994 mg, 1.7 mmol) in CH2Cl2 (25 mL),

B%Oo o) trichloroacetonitrile (736 mg, 5.1 mmol), and DBU (39 mg, 255 ymol) were added. The
i 95 NH reaction mixture was stirred at room temperature for 2 h and then concentrated. The
#no o col residue was purified by column chromatography (hexanes/ EtOAc, gradient elution) to

afford 16 as a colorless viscous liquid (220 mg, 18%). 'H NMR (200 MHz, (CDz3)2CO)
09.31 (s, 1H), 7.44-7.19 (m, 20H), 6.62 (d, J = 3.5 Hz, 1H), 5.20 (s, 2H), 4.96-4.84 (m, 2H), 4.56 (d, J=4.5
Hz, 2H), 4.76-4.61 (m, 1H), 4.60-4.48 (m, 2H), 4.19-3.99 (m, 2H), 3.92-3.65 (m, 3H); "*C NMR (50 MHz,
(CD3)2C0) 6 160.72 (s, 1C), 155.31 (s, 1C), 139.42 (s, 1C), 139.34 (s, 1C), 139.28 (s, 1C), 136.53 (s, 1C),
129.40 (d, 2C), 129.28 (d, 1C), 129.11 (d, 4C), 129.08 (d, 3C), 129.06 (d, 3C), 128.84 (d, 2C), 128.65 (d,
1C), 128.56 (d, 1C), 128.47 (d, 1C), 128.37 (d, 1C), 128.30 (d, 1C), 94.24 (d, 1C), 80.46 (d, 1C), 77.94 (d,
1C), 77.06 (d, 1C), 75.95 (t, 1C), 75.76 (t, 1C), 74.55 (d, 1C), 73.74 (t, 1C), 70.50 (t, 1C), 69.16 (t, 1C); ESI-
MS calcd for C37H3sCIsNNaOs* [M+Na]* 750.1, found 750.1.

3,4,6-Tri-O-benzyl-2-O-benzyloxycarbonyl-a,-D-glucopyranosyl-1-(N-phenyl)-2,2,2-
trifluoroacetimidate (18)

To a solution of compound 15 (20 mg, 34 pmol) in CH2Cl2 (1 mL), N-
phenyltrifluoroacetimidoyl chloride!' (63 mg, 303 umol) and DBU (1.5 mg,

OBn

BnO
BnO O.__NPh 10 pymol) were added at-15 °C. The reaction mixture was stirred for 16 h at-15 °C

Bn0~<o CFj and then concentrated. The residue was purified by column chromatography
© (hexanes/ EtOAc, gradient elution) to afford 18 as a colorless viscous liquid
(21 mg, 81%). '"H NMR (600 MHz, CD2Cl2): & 7.42-7.26 (m, 18H), 7.26-7.19 (m, 4H), 7.15-7.09 (m, 1H),
6.86-6.77 (m, 2H), 6.10-5.52 (m, 1H), 5.18 (q, J = 23.4; 12.0 Hz, 2H), 5.05-4.96 (m, 1H), 4.81 (t, J = 11.8
Hz, 2H), 4.69 (d, J=11.4 Hz, 1H), 4.60 (d, J = 11.8 Hz, 1H), 4.59 (d, J = 10.9 Hz, 1H), 4.54 (d, J = 11.8 Hz,
1H), 3.81 (t, J = 9.3 Hz, 1H), 3.78- 3.68 (m, 3H), 3.66-3.39 (m, 1H); 3C NMR (100 MHz, CD2Cl2) & 154.52
(s, 1C), 143.59 (s, 1C), 138.44 (s, 1C), 138.35 (s, 1C), 138.34 (s, 1C), 135.50 (s, 1C), 129.16 (d, 2C), 129.00
(d, 3C), 128.73 (d, 6C), 128.67 (d, 2C), 128.37 (d, 2C), 128.25 (d, 2C), 128.20 (d, 3C), 128.14 (d, 2C),
128.05 (d, 2C), 124.81 (d, 1C), 119.59 (d, 1C), 82.61 (d, 1C), 77.52 (d, 1C), 76.77 (d, 1C), 76.26 (d, 1C),
75.65 (t, 1C), 75.38 (t, 1C), 73.69 (t, 1C), 70.55 (t, 1C), 68.46 (t, 1C); HRMS calcd for CasHsoF3NNaOs*
[M+Na]* 778.2598, found 778.2607.
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e. Glycosylation reactions (analytical and preparative)

SULIE
OH \/D
OH
OBn 20 Bno&/
BnO Q Bno

B%OO 0, BnO
n
S LG B0 e
Bn
+ OH
11 (LG = B-SEt) activation
12 (LG = p-STol) AcO o) —_—
13 (LG = B-STaz) AcO OAc AcO
14 (LG = B-SPym) OAc Ac
18 (LG = OC(NPh)CF3)
OBn 29
HO (@] BnO
BnG, Bno/éﬂ BnO &ﬁ
Bno\ﬁo E100Mme
BnO
o
. =\ BnO
17 oy oM BnO

General procedure for glycosylation reactions with thioglucosyl donors

To a solution of the glucosyl donor (0.05 mmol) and the acceptor (0.05 or 0.075 mmol) in dry CH2Cl2 (1 mL)
molecular sieve (3A, 100 mg) was added and the reaction mixture was stirred for 14 h at room temperature.
After cooling to the appropriate temperature, activator (see Table S1) was added and stirring was continued
in the dark for 24 h. Samples of the reaction mixture (100 pl) were taken after 3 h and 24 h and diluted with
1.9 mL CH2Cl2. To quench the reaction, the solution was washed with 1 mL of aqueous saturated NaHCOs3
or Na2S0s solution, and 0.5 mL water. The organic layer was separated, dried over Na:SOs4 and
concentrated. The residue was diluted in 3 mL acetonitrile and 1 mL was taken and filtered through a syringe
filter. This sample was analyzed by HPLC-UV using previously isolated material as a reference (external

and internal calibration).

General procedure for glycosylation reactions with N-phenyltrifluoroacetimidoyl glucosyl donor

To a solution of the glucosyl donor (0.03 mmol) and the acceptor (0.05-0.06 mmol) in dry CH2Clz (2 mL)
molecular sieve (3A, 100 mg) was added and the reaction mixture was stirred for 2 h at room temperature.
After cooling to the appropriate temperature, activator (see Table S1) was added and stirring was continued
for 2 h. The reaction was quenched by addition of NEts. A sample of the reaction mixture (100 pl) was taken,
diluted with 0.9 mL MeCN and filtered through a syringe filter. This sample was then analyzed by HPLC-UV

using isolated material as a reference (external and internal calibration).
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Table S1. Glycosylation methods

Procedure Activator Temperature LG

NIS (2 eq.)

A -10 °C SEt, STol
TfOH (0.2 eq.)

B I (2 eq.) rt SEt

C TMSOTf (2 eq.) -10 °C SPym

D AgOTf (2 eq.) 0°Corrt SPym, STaz

E TMSOTf (0.1eq.) -10°C OC(NPh)CF3

2-Phenylethyl 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-B-D-glucopyranoside (24)

OBn To a solution of glucosyl donor 14 (81.5mg, 0.12mmol) and

Bnoé& 2-phenylethanol (22.0 mg, 0.18 mmol) in dry CH2Cl2 (2.5 mL) molecular sieve
(0]

#no CbzO (3A, 250 mg) was added and the reaction mixture was stirred overnight at
room temperature. After cooling to -10°C, TMSOTf (43 ul, 0.24 mmol) was

added and stirring was continued for 16 h at-10 °C. Analysis by TLC indicated
remaining starting material, thus additional phenylethanol (1 eq.) and TMSOTTf (2 eq.) were added. After 2 h
the reaction mixture was slowly warmed to room temperature and stirred for 16 h. The reaction was
quenched by addition of EtsN, diluted with CH2Cl2 and filtrated over Celite. The filirate was washed with
water and brine, dried over Na2SO4 and concentrated under reduced pressure. The residue was purified by
column chromatography (hexanes/EtOAc gradient elution) to obtain the title compound 24 (43 mg, 53 %)
as a colorless solid.; Rt 0.39 (hexanes/EtOAc = 4/1); '"H NMR (400 MHz, (CD3)2CO) & 7.44-7.14 (m, 25H),
5.21 (d, J = 12.3 Hz, 1H), 5.16 (d, J = 12.3 Hz, 1H), 4.83 (d, J = 11.1 Hz, 1H), 4.78 (d, J = 11.4 Hz, 1H),
4.73 (t, J = 8.7 Hz, 1H), 4.67 (d, J = 7.9 Hz, 1H), 4.62 (d, J = 7.6 Hz, 1H), 4.63-4.53 (m, 3H), 4.07-3.98 (m,
1H), 3.83-3.57 (m, 6H), 2.87-2.80 (m, 2H); 3C NMR (100 MHz, (CD3).C0O) & 155.3 (s, 1C), 139.8 (s, 1C),
139.6 (s, 1C), 139.4 (s, 2C), 136.8 (s, 1C), 129.9 (d, 2C), 129.4 (d, 2C), 129.2 (d, 2C), 129.1 (d, 4C), 129.0
(d, 4C), 128.7 (d, 2C), 128.5 (d, 2C), 128.4 (d, 2C), 128.3 (d, 2C), 128.2 (d, 2C), 126.9 (d, 1C), 101.3 (d,
1C), 83.7 (d, 1C), 78.9 (d, 1C), 78.5 (d, 1C), 75.8 (d, 1C), 75.6 (t, 1C), 75.4 (t, 1C), 73.7 (t, 1C), 70.9 (t, 1C),
70.2 (t, 1C), 69.7 (1, 1C), 36.8 (t, 1C). HRMS calcd for C43H44NaOs* [M+Na]* 711.2928, found 711.2932.
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Methyl 2,3,4,9,10,12-hexa-0O-benzyl-8-O-benzyloxycarbonyl-a-D-gentiobioside (25)

To a solution of glucosyl donor 11 (200 mg, 0.32 mmol) and the glucosyl
OBn

acceptor 20 (148.7 mg, 0.32 mmol) in dry CH2Cl2 (6 mL) molecular sieve
B%ﬁgg&/o 3A (300 mg) was added and the reaction mixture was stirred for 2 h at
CbzO Bno&% room temperature. After cooling to -10 °C, NIS (143 mg, 0.64 mmol) and
°no BnO e TfOH (10 mg, 0.06 mmol) were added and stirring was continued for 14 h.
The reaction was quenched by addition of EtsN, the mixture was diluted
with CH2Cl2 and filtrated over Celite. The filtrate was washed with water and brine, dried over NaxSO4 and
concentrated under reduced pressure. The residue was purified by column chromatography
(hexanes/EtOAc gradient elution) to obtain the desired product 25 (314 mg, 87%); Rr 0.64 (hexanes/ EtOAc
=2/1); "H NMR (600 MHz, CD2Cl2) 8 7.41-7.31 (m, 11H), 7.30-7.22 (m, 16H), 7.22-7.17 (m, 8H), 5.14 (d, J
=12.1 Hz, 1H), 4.96 (t, J = 11.0 Hz, 2H), 4.82-4.76 (m, 4H), 4.76-4.71 (m, 3H), 4.66 (d, J = 4.9 Hz, 1H),
4.64 (d, J =4.3 Hz, 1H), 4.61 (d, J = 12.0 Hz, 1H), 4.57 (d, J = 10.9 Hz, 1H), 4.54 (d, J = 2.2 Hz, 1H), 4.52
(d, J=3.2 Hz, 1H), 4.43 (d, J = 8.0 Hz, 1H), 4.07 (dd, J = 10.5, 1.5 Hz, 1H), 3.89 (t, J = 9.3 Hz, 1H), 3.77-
3.70 (m, 4H), 3.70-3.64 (m, 2H), 3.55 (dd, J = 9.6, 3.5 Hz, 1H), 3.49-3.42 (m, 2H), 3.35 (s, 3H); '*C NMR
(150 MHz, CD2ClI2) 6 154.80 (s, 1C), 139.53 (s, 1C), 139.00 (s, 1C), 138.87 (s, 1C), 138.62 (s, 1C), 138.53
(s, 1C), 138.52 (s, 1C), 135.46 (s, 1C), 128.91 (d, 2C), 128.82 (d, 1C), 128.70 (d, 6C), 128.66 (d, 2C),
128.62 (d, 2C), 128.60 (d, 3C), 128.32 (d, 2C), 128.25 (d, 4C), 128.17 (d, 2C), 128.12 (d, 3C), 128.01 (d,
1C), 128.05 (d, 2C), 128.01 (d, 2C), 127.95 (d, 1C), 127.88 (d, 1C), 127.77 (d, 1C), 101.15 (d, 1C), 98.24
(d, 1C), 83.12 (d, 1C), 82.10 (d, 1C), 80.69 (d, 1C), 78.11 (d, 1C), 78.06 (d, 1C), 77.91 (d, 1C), 75.76 (t,
1C), 75.60 (t, 1C), 75.41 (d, 1C), 75.28 (t, 1C), 75.12 (1, 1C), 73.68 (t, 1C), 73.27 (t, 1C), 70.27 (t, 1C), 70.07
(d, 1C), 69.00 (t, 1C), 68.37 (t, 1C), 55.37 (q, 1C); HRMS calcd for CesHesNaO13* [M+Na]* 1053.4396, found
1053.4392.

1,2,3,4-Tetra-O-acetyl-9,10,12-tri-O-benzyl-8-O-benzyloxycarbonyl-gentiobioside (26)

OBn To a solution of glucosyl donor 11 (200 mg, 0.32 mmol) and 1,2,3,4-
Bnoé&/ tetra-O-acetylglucose (21) (166 mg, 0.48 mmol) in dry CH2Cl2 (6 mL)
BnO D o molecular sieve 3A (600 mg) was added and the reaction mixture was
ACA%&&/OAC stirred for 2 h at room temperature. After cooling to -10 °C, NIS (143 mg,

OAc

0.64 mmol) and TfOH (10 mg, 0.06 mmol) were added and stirring was
continued for 14 h at -10 °C. The reaction was quenched by addition of an aqueous saturated NaHCO3 and
Naz2SOs solution (1:1). The mixture was diluted with CH2Cl2 and filtrated over Celite. The filtrate was washed
with water and brine, dried over Na2SO4 and concentrated under reduced pressure. The residue was purified
by column chromatography (hexanes/EtOAc gradient elution) to obtain 26 (225 mg, 77%); Rr0.29 (hexanes/
EtOAc = 2/1); '"H NMR (600 MHz, CD2Cl2) & 7.43-7.32 (m, 9H), 7.31-7.23 (m, 7H), 7.22-7.17 (m, 4H), 5.71
(d, J=8.2 Hz, 1H), 5.28-5.14 (m, 3H), 5.12-5.02 (m, 2H), 4.82-4.86 (m, 3H), 4.67-4.51 (m, 4H), 4.45 (d, J =
7.8 Hz, 1H), 3.95 (dd, J = 11.3, 2.3 Hz, 1H), 3.82-3.75 (m, 1H), 3.75-3.71 (m, 2H), 3.70-3.65 (m, 2H), 3.59
(dd, J=11.1, 4.9 Hz, 1H), 3.49-3.41 (m, 1H), 2.07 (s, 3H), 2.02 (s, 3H), 2.00 (s, 3H), 1.97 (s, 3H); 3*C NMR
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(100 MHz, CD2Clz) 5 170.31 (s, 1C), 169.71 (s, 1C), 169.52 (s, 1C), 169.28 (s, 1C), 154.73 (s, 1C), 138.69
(s, 1C), 138.59 (s, 1C), 138.57 (s, 1C), 136.03 (s, 1C), 128.94 (d, 2C), 128.82 (d, 1C), 128.73 (d, 2C), 128.70
(d, 2C), 128.68 (d, 4C), 128.35 (d, 2C), 128.22 (d, 2C), 128.19 (d, 2C), 128.12 (d, 1C), 128.02 (d, 1C),
127.97 (d, 1C), 100.96 (d, 1C), 92.11 (d, 1C), 83.12 (d, 1C), 78.06 (d, 1C), 77.59 (d, 1C), 75.59 (t, 1C),
75.56 (d, 1C), 75.28 (t, 1C), 74.25 (d, 1C), 73.78 (t, 1C), 73.25 (d, 1C), 70.71 (d, 1C), 70.27 (t, 1C), 69.02
(t, 1C), 68.67 (d, 1C), 67.57 (t, 1C), 21.03 (g, 1C), 20.79 (g, 2C), 20.76 (q, 1C); HRMS calcd for CasHsaNaO+7*
[M+Na]* 937.3254, found: 937.3251

Methyl 2,3,6,9,10,12-hexa-0O-benzyl-8-O-benzyloxycarbonyl-a-D-cellobioside (27)

0Bn OB To a solution of glucosyl donor 14 (100 mg, 0.15 mmol) and the glucosyl

Bno/é&/ ﬁ acceptor 22 (103 mg, 0.22 mmol) in dry CH2Cl2 (3 mL) molecular sieve 3A
BnO i B(%O T (100 mg) was added and the reaction mixture was stirred for 2 h at room
OMe temperature. After cooling to 0 °C, AgOTf (77 mg, 0.30 mmol) was added
and stirring was continued for 3 h. The reaction was quenched by addition of an aqueous saturated
NaHCOs3, diluted with CH2Cl2 and filtrated over Celite. The filtrate was washed with water and brine, dried
over Na2SOs and concentrated under reduced pressure. The residue was purified by column
chromatography (hexanes/EtOAc gradient elution) to obtain 27 (100 mg, 66%); Rf 0.68 (hexanes/ EtOAc =
2/1); '"H NMR (600 MHz, CD2Cl2) 8 7.43-7.13 (m, 35H), 5.16 (d, J = 12.2 Hz, 1H), 5.12 (d, J = 12.1 Hz, 1H)
5.04 (d, J=11.8 Hz, 1H), 4.78-4.74 (m, 3H), 4.72 (dd, J = 9.6, 8.2, 1H), 4.68 (d, J = 11.6 Hz, 1H), 4.65-4.62
(m, 2H), 4.58-4.53 (m, J = 4.3 Hz, 4H), 4.45 (d, J = 11.7 Hz, 1H), 4.37 (d, J = 12.1 Hz, 1H), 4.34 (d, J = 12.1
Hz, 1H), 3.88 (t, J= 9.5 Hz, 1H), 3.78 (t, J= 9.3 Hz, 1H), 3.76 (dd, J = 11.1, 3.2, 1H), 3.67 (t, J = 9.3, 1H),
3.62 (dd, J = 10.9, 1.8, 1H), 3.59-3.56 (m, 1H), 3.55-3.51 (m, 3H), 3.43 (dd, J = 9.5, 3.6 Hz, 1H), 3.34 (s,
3H), 3.27 (ddd, J = 9.8, 4.4, 1.9, 1H); 3C NMR (150 MHz, CD2Cl2) & 154.79 (s, 1C), 140.13 (s, 1C), 138.94
(s, 1C), 138.87 (s, 1C), 138.64 (s, 1C), 138.62 (s, 1C), 138.60 (s, 1C), 135.84 (s, 1C), 128.94 (d, 1C), 128.87
(d, 1C), 128.76 (d, 2C), 128.65 (d, 4C), 128.62 (d, 2C), 128.58 (d, 2C), 128.51 (d, 2C), 128.33 (d, 3C),
128.27 (d, 2C), 128.22 (d, 2C), 128.18 (d, 2C), 128.09 (d, 2C), 128.02 (d, 2C), 127.97 (d, 6C), 127.73 (d,
1C), 127.32 (d, 1C), 100.81 (d, 1C), 98.45 (d, 1C), 83.26 (d, 1C), 80.23 (d, 1C), 79.83 (d, 1C), 78.49 (d, 1C),
78.20 (d, 1C), 77.75 (d, 1C), 75.59 (d, 1C), 75.52 (t, 1C), 75.26 (t, 1C), 75.09 (t, 1C), 73.60 (t, 1C), 73.56 (t,
1C), 73.50 (t, 1C), 70.22 (d, 1C), 70.11 (t, 1C), 69.07 (t, 1C), 68.45 (t, 1C), 55.45 (q, 1C); HRMS calcd for
Ce3HesNaO13* [M+Na]* 1053.4396, found 1053.4392.
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f. Deprotection
2-Phenylethyl-B-D-glucopyranoside (29)

OH To a suspension of compound 24 (20 mg, 0.03 mmol) in dry ethanol (1 mL) one
HO&@LO small tip of a spatula of Pd/C was added under an argon atmosphere. The argon
OH balloon was changed for a balloon filled with Hz and the reaction mixture was

\/\O stirred for 4 h at rt. The reaction mixture was filtered through a syringe filter and
the filtrate was concentrated. The residue was dissolved in water and purified by preparative HPLC to yield
29 as a white solid (7 mg, 87%). The obtained material was identical with reference material of 29 previously

prepared using a known procedure for Kénigs-Knorr glucosylation of 2-phenylethanol.['"]

1,2,3,4-Tetra-O-acetyl-gentiobioside (30)

To a suspension of disaccharide 26 (50 mg, 0.05 mmol) in dry ethanol (3 mL)

OH
two small tips of a spatula of Pd/C were added under an argon atmosphere.
0}
H(|-)|o o] The argon balloon was changed for a balloon filled with a Hz and the mixture
OH
ACAO&/OAC was stirred for 1 h at rt. The reaction mixture was filtered through a syringe
C

OAc filter and the filtrate was concentrated. The residue was dissolved in water and
purified by preparative HPLC to yield 28 as a white solid (20 mg, 71%). "H NMR (600 MHz, CD2Cl2) 5 5.81
(d, J=8.5Hz, 1H), 5.34 (t, J= 9.7 Hz, 1H), 5.16 (t, J = 9.5 Hz, 1H), 5.06 (dd, J = 9.5, 8.4 Hz, 1H), 4.25 (d,
J =7.9Hz, 1H), 4.03-3.98 (m, 2H), 3.86 (dd, J = 11.9, 2.2, 1H), 3.69-3.64 (m, 2H), 3.34 (t, J = 8.9 Hz, 1H),
3.28 (t, J=9.1 Hz, 1H), 3.26-3.22 (m, 1H), 3.20 (dd, J= 9.1, 7.9 Hz, 1H), 2.08 (s, 3H), 2.04 (s, 3H), 2.02 (s,
3H), 1.98 (s, 3H); "*C NMR (150 MHz, CD2Cl2) 8 171.61 (s, 2C), 170.99 (s, 1C), 170.55 (s, 1C), 104.45 (d,
1C), 92.97 (d, 1C), 77.98 (d, 1C), 77.81 (d, 1C), 75.01 (d, 1C), 74.91 (d, 1C), 74.28 (d, 1C), 71.77 (d, 1C),
71.45 (d, 1C), 69.87 (d, 1C), 68.63 (t, 1C), 62.65 (t, 1C), 20.70 (q, 1C), 20.61 (q, 1C), 20.54 (q, 1C), 20.44
(g, 1C); HRMS calcd. for C20H30NaO+s* [M+Na]" 533.1477, found: 533.1482.

9,10,12-Tri-O-benzyl-8-0O-benzyloxycarbonyl-gentiobioside (31)

OBn To a suspension of the disaccharide 26 (80 mg, 0.09 mmol) in dry methanol
5 Oé&/ (20 mL) KCN (3 mg, 0.05 mmol) was added at 0 °C. The reaction mixture
n

BnO N was slowly warmed to room temperature and stirring was continued for 4 h.
H O&O&OH Water was added and the reaction mixture was concentrated to a third of its

OH volume. The residue was diluted with MeCN/H20 (1:1) and purified by
preparative HPLC to obtain compound 31, as an anomeric mixture (50 mg, 75 %). '"H NMR (600 MHz,
MeOD) 6 7.38-7.34 (m, 4H), 7.33-7.29 (m, 5H), 7.28-7.24 (m, 4H), 7.23-7.20 (m, 3H), 7.17-7.13 (m, 4H),
5.21 (dd, J = 12.5, 5.7 Hz, 1H), 5.12 (dd, J = 12.0, 5.0 Hz, 1H), 5.07 (d, J = 3.5 Hz, 0.5H), 4.75-4.68 (m,
2.5H), 4.67-4.65 (m, 1H), 4.64-4.57 (m, 2.5H), 4.52 (t, J = 11.6 Hz, 2H), 4.44 (d, J = 7.6 Hz, 0.5H), 4.11 (dd,
J=11.4, 2.1 Hz, 0.5H), 4.06 (dd, J = 11.2, 2.3 Hz, 0.5H), 3.92 (ddd, J = 10.1, 5.2, 2.0 Hz, 0.5H), 3.78 (dd,
J=11.2, 5.0 Hz, 0.5H), 3.76-3.66 (m, 4H), 3.61 (td, J = 9.4, 2.3 Hz, 1H), 3.55-3.50 (m, 1H), 3.44-3.39 (m,

0.5H), 3.36-3.32 (m, 1.5H), 3.24 (dd, J = 9.5, 8.9 Hz, 0.5H), 3.13 (dd, J = 9.2, 7.8 Hz, 0.5H); 13C NMR
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(150 MHz, MeOD) & 156.09 (s, 1C), 156.08 (s, 1C), 139.5 (s, 4C), 139.4 (s, 1C), 139.3 (s, 1C), 137.0 (s,
2C), 129.7 (d, 2C), 129.6 (d, 2C), 129.53 (d, 2C), 129.49 (d, 2C), 129.46 (d, 2C), 129.45 (d, 2C), 129.41 (d,
2C), 129.35 (d, 2C), 129.33 (d, 4C), 129.15 (d, 4C), 129.0 (d, 3C), 128.84 (d, 3C), 128.83 (d, 2C), 128.80
(d, 2C), 129.78 (d, 2C), 128.76 (d, 2C), 128.68 (d, 2C), 102.32 (d, 1C), 102.31 (d, 1C), 98.13 (d, 1C), 93.95
(d, 1C), 84.0 (d, 1C), 83.9 (d, 1C), 79.11 (d, 2C), 79.08 (d, 2C), 78.0 (d, 1C), 77.2 (d, 1C), 76.2 (d, 1C),
76.17 (t, 2C), 76.10 (d, 1C), 76.03 (d, 1C), 75.9 (t, 2C), 74.8 (d, 1C), 74.4 (t, 2C), 73.8 (d, 1C), 72.07 (d,
1C), 71.85 (d, 1C), 71.81 (d, 1C), 70.9 (t, 2C), 70.2 (t, 1C), 70.1 (t, 1C), 69.65 (t, 2C), HRMS calcd for
Ca1HasNaO1s* [M+Na]* 769.2831, found: 769.2829

g. Synthesis of glycosyl esters

trans-N-(tert-butoxycarbonyl)-4-acetoxy-L-proline (32)

OAc The title compound was prepared according to a procedure described by Wong!'? and

\ obtained as a white solid (588 mg, 99%); 'H NMR (400 MHz, CDClI3)" 8 5.41-5.16 (m, 1H),

HO\((N> 448 (t, J=7.7 Hz, 0.5H), 4.36 (t, J = 7.9 Hz, 0.5H), 3.83-3.44 (m, 2H), 2.58-2.24 (m, 2H),

© o)Qo 2.06 (s, 3H), 1.46 (s, 4.5H), 1.42 s (4.5H); "*C NMR (100 MHz, CDCls)' & 177.28 (s, 1C),

/& 175.65 (s, 1C), 170.62 (s, 1C), 170.56 (s, 1C), 155.73 (s, 1C), 153.73 (s, 1C), 81.83 (s,

1C), 81.19 (s, 1C), 72.40 (d, 1C), 71.98 (d, 1C), 57.86 (d, 1C), 57.77 (d, 1C), 52.48 (t, 1C), 52.09 (t, 1C),

36.61 (t, 1C), 34.93 (t, 1C), 28.46 (q, 3C), 28.33 (q, 3C), 21.15 (q, 2C); ESI-MS calcd for C12H19NNaOs*
[M+Na]* 296.1, found 296.0.

trans-N-(tert-butoxycarbonyl)-4-acetoxy-L-proline, 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-f-D-
glucopyranosyl ester (33)

OBn OAc  To a solution of glucosyl donor 11 (100 mg, 0.16 mmol) and frans-N-(tert-
BnO 0 o butoxycarbonyl)-4-acetoxy-L-proline (65 mg, 0.24 mmol) in dry CH2Cl2 (3 mL)
BnO
L molecular sieve 3A (150 mg) was added and the reaction mixture was stirred
Bno— 0 4o

for 2 h at room temperature. After cooling to -10°C, NIS (72 mg, 0.32 mmol)
and TfOH (5 mg, 0.03 mmol) were added and stirring was continued for 2 h at
-10 °C. The reaction was quenched by addition of an aqueous saturated NaHCO3 and Na2SOz3 solution
(1:1). The mixture was diluted with CH2Clz and filtrated over Celite. The filtrate was washed with water and
brine, dried over Na2S0O4 and concentrated under reduced pressure. The residue was purified by column
chromatography (hexanes/EtOAc gradient elution) to obtain the desired product 31 (71 mg, 53%); Rf 0.45
(hexanes/ EtOAc = 2/1); 'TH NMR (400 MHz, CD2Cl2)? 8 7.41-7.15 (m, 20H), 5.71 (d, J = 8.2 Hz, 0.4H), 5.65
(d, J = 8.2 Hz, 0.6H), 5.24-5.09 (m, 3H), 4.95-4.84 (m, 1H), 4.83-4.73 (m, 2H), 4.66 (d, J = 10.9 Hz, 1H),
4.62-4.43 (m, 3H), 4.37-4.28 (m, 1H), 3.82-3.68 (m, 4H), 3.66-3.49 (m, 3H), 2.39-2.27 (m, 1H), 2.16-1.96

" mixture of two rotamers
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(m, 1H), 2.04 (s, 3H), 1.43 (s, 3H), 1.36 (s, 6H); "*C NMR (100 MHz, CD2Cl2)? 8 171.19 (s, 1C), 171.10 (s,
1C), 170.62 (s, 1C), 170.52 (s, 1C), 154.68 (s, 2C), 154.38 (s, 1C), 153.55 (s, 1C), 138.52 (s, 1C), 138.48
(s, 1C), 138.43 (s, 4C), 135.80 (s, 1C), 135.52 (s, 1C), 129.09 (d, 2C), 129.04 (d, 2C), 128.94 (d, 2C), 128.79
(d, 2C), 128.73 (d, 10C), 128.49 (d, 2C), 128.35 (d, 4C), 128.30 (d, 2C), 128.26 (d, 2C), 128.23 (d, 4C),
128.21 (d, 4C), 128.11 (d, 2C), 128.06 (d, 2C), 92.80 (d, 2C), 82.98 (d, 1C), 82.74 (d, 1C), 80.97 (s, 1C),
80.64 (s, 1C), 77.60 (d, 1C), 77.55 (d, 1C), 76.83 (d, 1C), 76.65 (d, 1C), 76.35 (d, 1C), 76.25 (d, 1C), 75.71
(t, 2C), 75.35 (t, 2C), 73.79 (t, 1C), 73.76 (t, 1C), 73.07 (d, 1C), 72.18 (d, 1C), 70.46 (t, 1C), 70.41 (t, 1C),
68.65 (t, 1C), 68.57 (t, 1C), 58.23 (d, 1C), 57.98 (d, 1C), 52.76 (t, 1C), 52.39 (t, 1C), 36.75 (t, 1C), 35.74 (t,
1C), 28.46 (q, 2C), 28.18 (q, 4C), 21.23 (g, 2C); ESI-MS calcd for C47Hs3NNaO13* [M+Na]* 862.3, found
862.1.

trans-N-(tert-butoxycarbonyl)-4-acetoxy-L-proline, B-D-glucopyranosyl ester (34)

OH oac  To a suspension of compound 33 (71 mg, 0.085 mmol) in dry ethanol (1.5 mL)
Hﬁoé&op were added two small tips of a spatula of Pd/C under argon atmosphere. The
oH [ \ o argon balloon was changed for a balloon filled with a H2 and the reaction mixture
f\\ was stirred at rt for 16 h. The reaction mixture was filtered through a syringe filter
and concentrated. The residue was dissolved in a mixture of MeCN/H20 and
purified by preparative HPLC to yield 32 as a white solid (30 mg, 81%). 1H NMR (600 MHz, MeOD) 6 5.50
(d, J=8.2 Hz, 0.4H), 5.48 (d, J = 8.2 Hz, 0.6H), 5.29-5.22 (m, 1H), 4.45 (q, J= 15.4, 7.8 Hz, 1H), 3.86-3.78
(m, 1H), 3.72-3.62 (m, 2H), 3.61-3.55 (m, 1H), 3.43 (t, J = 8.8 Hz, 1H), 3.40-3.32 (m, 3H), 2.51-2.42 (m,
1H), 2.37-2.27 (m, 1H), 2.05 (s, 3H), 1.46 (s, 3H), 1.43 (s, 6H); "*C NMR (150 MHz, MeOD) & 172.66 (s,
1C), 172.48 (s, 1C), 172.12 (s, 1C), 172.11 (s, 1C), 156.05 (s, 1C), 155.62 (s, 1C), 96.44 (d, 1C), 96.39 (d,
1C), 82.47 (s, 1C), 82.21 (s, 1C), 78.95 (d, 1C), 78.83 (d, 1C), 77.90 (d, 1C), 77.72 (d, 1C), 74.15 (d, 1C),
74.01 (d, 1C), 73.81 (d, 1C), 73.46 (d, 1C), 71.06 (d, 1C), 71.03 (d, 1C), 62.38 (t, 1C), 62.29 (t, 1C), 59.04
(d, 1C), 58.82 (d, 1C), 53.43 (t, 1C), 53.05 (t, 1C), 37.02 (t, 1C), 36.22 (t, 1C), 28.61 (q, 3C), 28.51 (q, 3C),
20.88 (q, 2C)2; ESI-MS calcd for C1gH2s0NNaO+1* [M+Na]* 458.2, found 458.1.

Acetylsalicylic acid, 3,4,6-tri-O-benzyl-2-O-benzyloxycarbonyl-B-D-glucopyranosyl ester (36)

To a solution of glucosyl donor 11 (100 mg, 0.16 mmol) and acetylsalicylic acid
Bno/é& @ (33) (43 mg, 0.24 mmol) in dry CH2Cl2 (3 mL) molecular sieve 3A (150 mg) was
BnO o © added and the reaction mixture was stirred for 2 h at room temperature. After
BHO*\< O Ohe cooling to -10°C, NIS (72 mg, 0.32 mmol) and TfOH (5 mg, 0.03 mmol) were
added and stirring was continued for 2 h at -10 °C. The reaction was quenched

by addition of an aqueous saturated NaHCO3 and Na2SOs solution (1:1). The mixture was diluted with
CH2Cl2 and filtrated over Celite. The filtrate was washed with water and brine, dried over Na>SO4 and

concentrated. The residue was purified by column chromatography (hexanes/EtOAc gradient elution) to
obtain the desired product 34 (100 mg, 84%); Rf 0.67 (hexanes/EtOAc = 2/1); '"H NMR (400 MHz, CD2Cl2)

2 mixture of two rotamers
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58.01(dd, J = 8.0, 1.8 Hz, 1H), 7.64 (td, J = 7.8, 1.6 Hz, 1H), 7.37-7.20 (m, 21H), 7.15 (dd, J = 8.2, 0.8 Hz,
1H), 5.84 (d, J = 8.2 Hz, 1H), 5.09 (s, 2H), 5.06-4.99 (m, 1H), 4.82 (t, J = 10.7 Hz, 2H), 4.71 (d, J = 10.9 Hz,
1H), 4.62 (d, J = 10.9 Hz, 1H), 4.58 (d, J = 12.1 Hz, 1H), 4.51 (d, J = 12.1 Hz, 1H), 3.83 (dd, J = 6.8, 2.5 Hz,
2H), 3.77 (d, J = 2.8 Hz, 2H), 3.69 (dt, J = 9.8, 2.8 Hz, 1H), 2.3 (s, 3H); 3C NMR (100 MHz, CD2Clz) &
169.85 (s, 1C), 162.55 (s, 1C), 154.75 (s, 1C), 151.88 (s, 1C), 138.49 (s, 1C), 138.45 (s, 2C), 135.55 (s,
1C), 135.08 (d, 1C), 132.38 (d, 1C), 128.89 (d, 2C), 128.83 (d, 1C), 128.73 (d, 6C), 128.38 (d, 4C), 128.27
(d, 4C), 128.19 (d, 1C), 128.13 (d, 1C), 128.04 (d, 1C), 126.58 (d, 1C), 124.44 (d, 1C), 122.29 (s, 1C), 92.76
(d, 1C), 82.90 (d, 1C), 77.63 (d, 1C), 76.83 (d, 1C), 76.36 (d, 1C), 75.76 (. 1C), 75.40 (t, 1C), 73.82 (t, 1C),
70.38 (t, 1C), 68.64 (t, 1C), 21.14 (g, 1C); ESI-MS calcd for CasHazNaO11* [M+Na]* 769.3, found 769.3.

Acetylsalicylic acid, B-D-glucopyranosyl ester (37)

OH To a suspension of compound 36 (98 mg, 0.13 mmol) in dry ethanol (1.5 mL)
HO’é& m/@ three small tips of a spatula of Pd/C were added under an argon atmosphere.
HO © The argon balloon was changed for a Hz-balloon and the mixture was stirred for
O Ok 16 h at rt. The reaction mixture was filtered through a syringe filter and the filtrate
was concentrated. The residue was dissolved in MeCN/H20 and purified by preparative HPLC to yield 37
as a white solid (29 mg, 65%). 'H NMR (600 MHz, MeOD) & 8.11 (dd, J = 7.9, 1.7 Hz, 1H), 7.66 (td, J = 7.8,
1.5 Hz, 1H), 7.39 (td, J= 7.6, 1.1 Hz, 1H), 7.18 (dd, J = 8.2, 0.9 Hz, 1H), 5.69 (d, J = 7.9 Hz, 1H), 3.86 (dd,
J=12.2, 2.1 Hz, 1H), 3.71 (dd, J = 12.3, 5.0 Hz, 1H), 3.51-3.45 (m, 2H), 3.44-3.42 (m, 1H), 3.42-3.38 (m,
1H), 2.32 (s, 3H); *C NMR (150 MHz, MeOD) & 171.45 (s, 1C), 164.40 (s, 1C), 152.45 (s, 1C), 135.65 (d,
1C), 132.88 (d, 1C), 127.22 (d, 1C), 125.15 (d, 1C), 123.93 (s, 1C), 96.12 (d, 1C), 78.97 (d, 1C), 78.06 (d,
1C), 73.99 (d, 1C), 71.01 (d, 1C), 62.28 (t, 1C), 21.00 (g, 1C); ESI-MS calcd for C1sH1sNaO1e* [M+Na]*
365.1, found 365.0.
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3) NMR Spectra
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"H NMR (CDCls, 200 MHz)
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'H NMR (CDCls, 600 MHz)
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H,H-COSY (CDCls, 600 MHz)
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"H NMR (CD2Clz, 400 MHz)
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PULPROG 2930
T 32768
SOLVENT cp2c12
NS 16
DS 0
SwH 6393.862 Hz
FIDRES 0.195125 Hz
aQ 2.5624576 sec
RG 79.6
DW 78.200 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
DO 2
be. n J CHANNEL £1
- - . N sFol 400.1330010 MHz
T T T T T T T T T T T Lo -
75 70 65 6.0 55 50 45 40 35 3.0 ppm PLW1 16.00000000 W
F2 - Processing parameters
3[8[2|5 8 s1 16384
o~|<f|ai B SF 400.1300155 MHz
- WDW EM
sSB 0
LB 0.30 Hz
GB 0
pC 1.00
- . l ik A
T T T T T T T T T T T T T T T T
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 ppm

3C NMR (CD2Cl, 100 MHz)

OBn PROCNO 2:

F2 - Acquisition Parameters
Date_ 20161105
0 Time 3.06
INSTRUM spect
BnO STol PROBHD 5 mm PABEO BB/
Bno (o] PULPROG jmod
™ 65536
SOLVENT cp2¢cl2
CbzO NS 2048
DS 4
12 SWH
FIDRES
aQ
RG
oW
DE
TE 295.0 X
CNST2 145.0000000
CNST11 000000

sI
SF 100.6127306 MHz
WDW EM
558 0

T T T [

’»
GE 0

T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 ppm ¢
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(0]
B%(r)]o STaz

CbzO
13

"H NMR (ds-acetone, 200 MHz)

<)
BRUKER
(>

Current Data Parameters
NAME

SIK021
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101007
Time 1.57 h
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
TD 32768
SOLVENT Acetone
NS 16
DS 0
SiH 3205.128 Hz
FIDRES 0.195625 Hz
a0 5.1118078 sec
RG 574.7
DW 156.000 usec
DE 6.00 usec

h ““ | | TE 300.0 K
l | ﬁ‘wd il N \' D1 1.00000000 sec

_ ok P Beadx B ™o
SFO1 200.1315010 MHz
NUC1 1H
Pl 13.70 usec

)€
2.95\_
126\
_0.86 —
192/
197

F2 - Processing parameters

sI
SF
WDW
SSB
{ 18
GB
| *

200.1300007 MHz
EM

0

0.30 Hz
0

1.00

o

‘JUL_ L

OBn

BnO 0
BnO
CbzO

3C NMR (ds-acetone, 50 MHz)

STaz

13 W S\

L

F2 - Acquisition Param
Date. 20101

H‘

nt Data Parameters

SIK021

spect

3.
0.
0

F2 - Processing parameters

T T T T T T T T T T T T
260 240 220 200 180 160 140 120 100 80 60 40

0 ppm

32768
50.3226849 MHz
EM

1.00 Hz

1.40
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'H NMR (de-acetone, 400

MHz)

<)
BRUKER
(>

Current Data Parameters

BnO O SP g;‘;ﬁo GTE_cbzspymfoF
Bno ym PROCNO i
CbzO Bate T eser
me 14.54
INSTRUM
14 PROBHD 5 mm Multiiizi
PULPROG zg30
‘ ‘ T] 32768
l‘ ‘Ui ‘ SOLVENT Aceto;}:
NS
- — - J’ JN' I % AJ:,,_ DS 0
W] 4789.27, z
T T T T T T T T T T T :IZRES 0.126153 :z
85 80 75 7.0 65 6.0 55 50 45 ppm 22 S.420918 see
DW 104.400 usec
g R g Fff 8 s‘ﬁﬁ 3le % 25602 K
N - = N|O [N N || D1 1.00000000 sec
~ TDO &
CHANNEL f1
13.00 usec
.00 dB
400.1322007 MHz
F2 - Processing parameters
SI 16384
SF 400.1300069 MHz
WDW EM
SSB [
LB 0.30 Hz
GB )
{ ‘ PC 1.00
| |
L MQUJ‘U { ISV S T
T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
13
C NMR (ds-acetone, 100 MHz)
dagsocaggdssessaad B%R
t Data Parameters
OBn GTE_cbzspymtE
1
F2 - Acquisition Parameters
BnO O e, 201209
BnO SPym
CbzO
14
‘ ‘ ‘ J:OCCCIE33 s:c
1
CHANNEL £1
14.40
28.80 usec
0 dB
100.6238364 MHz
CHANNEL £2
waltzl6
24:33
400.1316005 MHz
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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H,H-COSY (ds-acetone, 400 MHz)

| J\ u]h.ud._,Ju N )

[ppm]

| l S
'-ﬂ‘=

HSQC (ds-acetone, 400 MHz)

Jl O
| o [T LJL . ] i
3
- o
| &
o
N (T3]
=i 2 T iy [
=
e
4 - i
OBn N o
— I
] ¢ BnO e
BnO SPym
CbzO -
14 B
D T T I T T T ] T T T I T T T I T T T
8 6 4 2 [ppm]

S26



'H NMR (CD:Cl2, 400 MHz)

T T T T T T T T
75 70 65 60 55 50 45 4.0 ppm

<)
BRUKER
(<)

Current Data Parameters
NAME

JLAS00
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160528
Time 11.30
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT cp2cl12
NS 16
DS 0
SWH 6393.862 Hz
FIDRES 0.195125 Hz
aQ 2.5624576 sec
RG 45.28
DW 78.200 usec
DE 6.50 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1

CHANNEL £1 =

400.1330010 MHz
18

9.75 usec
16.00000000 W

F2 - Processing parameters

16384
400.1300155 MHz
EM
0.30 Hz

1.00

a8 S

e
OBn

BnO OH
CbzO

15

T T T T T T
220 200 180 160 140 120 100

80

60




OBn 'H NMR (de-acetone, 200 MHz)

CbzO4__NH BRUKER

Current Data Parameters
NAME

SIK017
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100917
Time 17.10 h
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
D 32768
SOLVENT Acetone
NS 16
DS 0
SWH 3205.128 Hz
FIDRES 0.195625 Hz
a0 5.1118078 sec
RG 812.7
DH 156.000 usec
DE 6.00 usec
1 TE 300.0 K
I il D1 1.00000000 sec
\ J'?JJL DO 1
— — SFO1 200.1315010 MHz
NUC1 1H
T T T T T T Pl 13.70 usec
° 8 7 6 5 4 ppm F2 - Processing parameters
ST 16384
© ° '~ & (@) O =) | SF 200.1300006 MHz
N~ S @ @e|a(N|T(0|a(o) WDW EM
S| s c B B = R B e P sSB o
| LB 0.30 Hz
‘ 1.00
I
| \
A J I\
T T T T T T T T T T T T T T T T
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 ppm

3C NMR (ds-acetone, 50 MHz)

| SN | N\

Current Data Parameters

NAME S1017
EXPNO 23
PROCNO 1
OBn F2 - Acquisition Parameters
20100921
9.11

NSTRUM sp

o) PROBED 5 mm Dual 13¢/
BnO PULPROG

3.00000000 sec
0.00689655 sec
0.00001146 sec

50.3282645 MHz
13

200.

parameters
32768

50.3226840 MHz

T T T T T T T T
170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 ppm
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'H NMR (CD2Clz, 600 MHz)

BROKER
(>

Current Data Parameters

20 O\TﬁNP“ N e

PROCNO 1

F2 - Acquisition Parameters

—,LL4§c;kMLi&

T T T T T T T T T
75 70 65 6.0 55 50 45 40 ppm

CHANNEL f1

Date_ 20161118
Time 10.22
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2g30

T 65536
SOLVENT cp2cl2

NS 16

DS 2

SWH 9615.385 Hz
FIDRE 0.146719 Hz
a0 3.4078720 sec
RG 30.18

DW 52.000 usec
DE 28.00 usec
TE 295.0 K
D1 1.00000000 sec
TDO L

600.1545011 MHz

F2 - Processing parameters
SI 68

SF 600.1500233 MHz
WDW EM
ssB 0
5/%|3|(8 8 8|8(5(8|8]8] [E||R|R LB 0.30 Hz
pdbeied b= [ b P B D X o8 0
- BC 1.00
I L N _w.ﬂ i
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

3C NMR (CD2Clz, 150 MHz)

<)
Eb b pErp BRUKER
| NS (>

Current Data Parameters

NAME JLA340
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Dat. 20

_ 161118

Time 14.40

le) INSTRUM spect

BnO PROBHD 5 mm CPPBBO BB
PULPROG 29pg30

BnO
CbzO

N 5120
DS 4
CF SWH 35714.285 Hz
18 3 FIDRES 0.544957 Hz
a0 0.9175040 sec
RG 194.7
DW 14.000 usec
DE 18.00 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

(0] NPh ™ 65536
\f SOLVENT cpacl2

CHANNEL £1
150.9236829 MHz
13¢

58.00000000 W

CHANNEL £2
600.1524006 MHz
Nucz 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
L2 22.00000000
PLiL2 0.64652997 W
PLW13 0.31680000 W
F2 - Processing parameters
ST 32768
\_J J | ‘ SF 150.9077807 MHz
L - A WD EM
SSB 0
T T T T T T T T T T T T e o 1-00 Hz
160 140 130 120 110 100 920 80 70 60 50 ppm pc 1.40

10.00 usec

529



"H NMR (de-acetone, 400 MHz)

OBn

BnO 0
BnO

CbzO

24

<)
BRUKER
(>

Current Data Parameters

NAME GTE_glycoph#F
EXPNO 110
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120909
ime 9.17
INSTRUM spec
PROBHD 5 mm Multinucl
PULPROG 2g30
’ ‘ f’ l I 32768
| SOLVENT Acetone
| w B ;
~ R . il»}.;,, A SWH 4789.272 Hz
FIDRES 0.146157 Hz
T T T T T T T T T T Qg 3‘4209723 see
75 70 65 60 55 50 45 40 35 ppm DW 104.400 usec
T 25500 K
3| 5(2(8(8(8]218] (3] |8 k4 D1 1.00000000 sec
A =|8|8|=| =] || |¢ | oo 1
CHANNEL f1 == =
1H
13.40 usec
6.00 di
400.1322007 MHz
F2 - Processing parameters
SI 84
‘ SF 400.1300065 MHz
WDW EM
f ‘ | SSB. o
’ 1 éi}; N 0.30 Hz
i ‘ | IM pC 1.00
I ‘ , i u i
USSR VO ;L TRARN A,,”Mj & ll_ I Y Y G
T T T T T T T T T T T T T T T T T T T 1
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
13
C NMR (ds-acetone, 100 MHz)
OBn
BnO O
BnO 0
CbzO
24
T
T ‘ ’
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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H,H COSY (ds-acetone, 400 MHz)

J"JvLL N A O G B

FE
= - "
-’ o
OBn
BnO O H
BnO 0] 3
CbzO [
%ﬁ # L
24 i
O [
—r— 71 T T T Tt [ Tt T r T [ T T T T [ T T T T [ T T T T [ T T T T [ T T
7 6 5 4 3 2 1 F2[ppm]
HSQC (ds-acetone, 400 MHz)
O
N VO NP YO | A
LT
| - P
— - =
| a3
I OBn | g
BnO O
BnO ©) I
CbzO r
24 e
T T T T T T ‘T T T [ T T T T [ T T T T [ T T T T [ T T T T T T T
7 6 5 4 3 2 1 F2[ppm]
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"H NMR (CD-Cl

OBn

BnO 0
BnO 0

CbzO BnO
BnO

25

2, 600 MHz)

(0}

BnOOMe

T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 ppm oo
DI H
— :
ofals e AR AR R
S|l ;N'|m'|<sn;o'4‘aH'H'g|s‘o'|agm';a;w' i 0.5
il v 1.00
JLA 032
L I [
T T T T
10 9 1 Ppm
NAME JLA
OBn EXPNO
PROCNO
Date_ 20141
Time 18
INSTRUM sp
BnO o) PROBHD 5 mm CPPBBO
BnO PULPROG 6;
SOLVENT CD2
Cbz0 o = :
n DS
BnO s 36057
B O FIDRES 0.550
n 0.9088
RG 194
25 OMe DW 13
DE 18
TE
CNST2 145.0000
CNST11 1.0000
D1 3.00000
. D20 0.00689
| D0
======== CHANNEL fl
SFO1 150.9236
NUC1
Pl 10
P2 20
sI 32
SF 150.9077
wWow
ssB
A 032 1
<5
PC 1

T T T T T T
220 200 180 160 140 120

T
100 80 60

40

20

0 ppm
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'H NMR (CD:Cl2, 400 MHz)

AL

T
ppm

i

HHN® MO NTNTA@NNONN®

\'% \\\NW \ \\\&W// \%

OBn

BnO 0
BnO o
CbzO fe)
A%%&/OAC
) B ’ u '
220 200 180 160 120 120 100 80 60 a0 20 p;;m
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'H NMR (CD2Clz, 600 MHz)

OBn OBn

CbzO BNO— T A BRUKER
M (>

Current Data Parameters
NAME 04
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 20180730
me 11.31
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
™ 65536
SOLVENT cp2Cl2
Ns 16
Ds 2
st 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
M“LNJJ RG 70.8
DW 52.000 usec
L Wb JHUM L DE 28.00 usec
TE 295.0 K
. D1 1.00000000 sec
D0 1

T T T T T T T T T T
70 65 60 55 50 45 40 35 3.0 ppm

T

CHANNEL £1
° o RN (o) = sFol 600.1545011 MHz
S 8|8|8[8[5[2|5|8| 2|2 8|S Nuel 16
3 Pl 12.00 usec
® [ A A A et b e b PLWL 22.00000000 ¥

F2 - Processing parameters
sT 32768
sF 600.1500234 MHz
WDW EM
5B 0
LB 0.30 Hz
B o
rC 1.00
- . . _J I l - Ju L e
T T T T T T T T T T T T T T T T
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 ppm

BRUKER
(>

Current Data Parameters

NAME JLA404

EXPNO 33

PROCNO 1

F2 - Acqui,

Date_

Tim s

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG Jmod
65536

cp2cl2

3072

36057.6

0.550197 Hz
0.9087659 sec
194.73
13.867 usec
18.00 use

295.0

145.0000000

1.0000000

3.00000000 sec

0.00689655 sec
1

= CHANNEL f1 =
150.9236829
3c

20.00 u;
58.00000000 W

NNEL £2

SFO2
NUc2
CPDPRG([2
PCPD2 70.00 usec
PLW2 22.00000000 W
PLW12 0.64652997 W

F2 - Processing parameters
ST 32768

32
150.9077809 M:

T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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'H NMR (CD2Clz, 600 MHz)

Current Data Parameters
NAME JLA341
EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20161117
18.42
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
™ 65536
SOLVENT MeOD
NS 32
DS 2
SuH 9615.385 Hz
ﬁ | FIDRES 0.146719 Hz
" AETYE VI 0 i e
DW 52.000 usec
: I r T : : : : T DE 28.00 usec
TE 295.0 K
7.0 6.5 6.0 55 5.0 ppm D1 1.00000000 sec
DO 1
2|3 8\
2|9 > CHANNEL £1 = -
sle o 600.1545011 MHz
1H
12.00 usec
22.00000000 W
F2 - Processing parameters
sI
SF 600.1500117 MHz
WDW EM
sSB 0
1B 0.30 He
GB 0
PC 1.00
l Co Lt
T T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

3C NMR (CD2Cl, 150 MHz)

<)
BRUKER
(<

Current Data Parameters

NAME JLA341
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
201611

Date_

Time 23.07

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2gpg30

TD 65536

SOLVENT MeOD

NS 5120

DS 4

SHH 35714.285 Hz

FIDRES 0.544957 Hz

AQ 0.9175040 sec

RG 194.73

DW 14.000 usec

DE 18.00 usec

TE 295.0 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1 =

150.9236829 MHz
13¢

10.00 usec
58.00000000 W

CHANNEL £2 = =
SFO2 600.1524006 MHz
NUC2 18
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLW2 22.00000000 W
PLW12 0.64652997 W
PLWL3 0.31680000 W

F2 - Processing parameters

5T 32768
SF 150.9076262 MHz
WDW
SSB 0
T T T T T T T T T T T T e 5 .00 Kz
220 200 180 160 140 120 100 80 60 40 20 ppm ec 1.40
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'H NMR (CDsOD, 600 MHz)

AcO OAc
OAc

BTN o

6.0 5.5

R

slal lsl

- 1=

C><)
BROKER

Current Data Parameters
NAME J1

A285
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160406
Time 16.00
INSTRUM spect
PROBHD 5 mm CPPBBO BB
PULPROG 2930
D 65536
SOLVENT MeOD
NS 16
DS 2
SWH 9615.385 Hz
FIDRES 0.146719 Hz
aQ 3.4078720 sec
RG 70.8
DW 52.000 usec
DE 28.00 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1 = =
600.1545011 MHz
1H

12.00 usec
22.00000000 W

F2 - Processing parameters

sI 32768

SF 600.1500114 MHz
EM

LB 0.30 Hz

PC 1.00

-
o
-
S
-
(2]
-
N
-
sy
-
(=]
©
(-]
~
o
o

% SN\

AcO OAc
OAc

T T T T T
220 200 180 160 140 120 100 80 60

1 ppm

EXPNO
PROCNO 1
F2 - Acquisition Parameters

20160406

4
SWH 36057.691 Hz
0.550197

DL 3. o
D20 0.00689655 sec
1

P2 20.00 usec
PLWl 58.00000000 W
CHANNEL f2
600.152
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H,H-COSY (CDsOD, 600 MHz)

O
" Al i A - nku.n H.‘ l

3 o]
-3 o . -

b =

9 =

- - ] -

- OH
M &0

| {4

|

I

= OAc

30 e

T T T T T T

5 4 3 2 F2[ppm]

HSQC (CDsOD, 600 MHz)
0
T 4L, I A . - il‘l‘.l.-lh \“\

e -z

- A |-

OH I
HO 0 g
o HO/&/O 2

OH I

O L

A%%&/OAC I
OAc L&
30 r*

N — —

5 4 3 2 F2[ppm]
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0
gg&o

F1 [ppm]

H o HMBC (CDsOD, 600 MHz)
AN onc
OAc u
30
| e 1) i M - AJLM..- m \
5 - -TEI- A -

I - - o m

: 5 4 5 I I I I 2 F2 [ppmi

50

100

T
150
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'H NMR (CDsOD, 600 MHz)

OH

~ " ) ,imwjk, .JA 1

=

T T T T T

T T
75 7.0 6.5 6.0 5.5 5.4 .5

it

T T
4.0 3.

T
5 ppm
:ﬁvv—mnm
S|w|b|oln| s

<)
BRUKER
(>

Current Data Parameters
E

EXPNO
PROCNO

JLA239
20
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

20160513
16.57
spect

5 mm CPPBBO BB

2930
65536
MeOD
16

2
9615.385 Hz
0.146719 Hz
3.4078720 sec

77.94
52.000 usec
28.00 usec

295.0
1.00000000 sec
1

CHANNEL f1 = =

600.1545011 MHz
1H

12.00 usec
22.00000000 W

T
5 14 13 12 11 10 e & 7 5 4 3 2 1 ppm
3C NMR (CDs0D, 100 MHz)
s NN
OBn
BnO Q
%no o)
CbzO
Z! o o
HO OH
OH
31
| ‘J ‘
T T
2;0 260 1;0 1&0 1;0 150 160 Sb 65 45 2; pp;
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|

e

H,H-COSY (CDsOD, 600 MHz)

(I
M)h_ﬂ i
o : E
5
K
& 1
g L
—
% L
o
-~
T T T T T T T T T T T T T T T T T T T T T T
7 6 5 4 3 F2[ppm]
HSQC (CDsOD, 600 MHz)
O
m ' __m '} \
B3
&
LL] -
- Mw
-8
=€ = e = o° r
@ 8% ©, on L
C-1 « @ o | o
- «©
- g
OBn i
BnO 0 F
Bno/&/o _g
CbzO -
PNT HO () L
284 Ho oH |
OH
31 i
- g
T T T T T T T T T T T T T T T T T T T T T T T T I_
7 6 5 4 3 F2 [ppm]
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"H NMR (CDCls, 400 MHz)

o <)
OAc BRUKER
(>

HO Current Data Parameters
N NAME JLA368
EXPNO 50
o) k PROCNO 1
o) (0] F2 - Acquisition Parameters
Date_ 20170302
ime 16.21
32 INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
T 32768
SOLVENT cpe13
NS 16
DS [
SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5624576 sec
| RG 89.02
DW 78.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
l TDO 1

CHANNEL f1 =
400.1330010 MHz
1H

9.75 usec
16.00000000 W

T )
5.0 45 4.0 35 3.0 25 2.0 ppm G5 TOARSELAT Ee el S
SF 400.1300095 MHz
3 8 o =3 ": d m:ﬁ WDW EM
- WOR e oo
GB o
PC 1.00
- l B T - i
T T T T T T T T T T T T T
12 1 10 9 8 7 6 5 4 3 2 1 ppm

3C NMR (CDCls, 100 MHz)

BRUKER
(>

Current Data Parameters

NAME JLA368
EXPNO 51
PROCNO 1
F2 - Acquisition Parameters
OAc Date_ 20170
N Time 8.17
N INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
HO TD 65536
N SOLVENT CDC13
NS 1024
DS 4
(0] SWH 23148.148 Hz
O O FIDRES 0.353213 Hz
aQ 1.4155777 sec
RG 201.19
DW 21.600 usec
32 DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f£1
100.6238359 MHz
13¢

.00 usec
75.00000000 W

CHANNEL f2 =
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltzle
90.00 usec
PLi2 0.18770000 W
PLW12 0.18770000 W
PLW13 0.15204000 W
F2 - Processing parameters
ST
SF 100.6127565 MHz
WDW
" . - J ] ssB 0
T T T T T T T T T T T T T T T T = . 1.00 Hz
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 PPm »c 1.40

S41



'"H NMR (CD:Cl2, 400 MHz)

OBn OAc

7 6 5 4 3 2  ppm
'+
8 3(5[3[8[=18|8]S]5(8 3[[8I8RIe
8 O|O|M|r|N|vr(o| | <o oM oM

\
J ! i

<)
BRUKER
(>

Current Data Parameters

NAME JLA3TL
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170224
Time 16.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 32768
SOLVENT cp2ci2

NS 16

Ds 0

SWH 6393.862 Hz
FIDRES 0.195125 Hz
AQ 2.5624576 sec
RG 54.95

Di 78.200 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO &

CHANNEL f£1 =
400.1330010 MHz
1H

9.75 usec
16.00000000 W

F2 - Processing parameters
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'H NMR (CDsOD, 600 MHz)
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3C NMR (CDsOD, 150 MHz)
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DEPT NMR (CDsOD, 150 MHz)
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'H NMR (CD:Cl2, 400 MHz)
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'H NMR (CDsOD, 600 MHz)
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