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General. '"H NMR and ">C NMR spectra were recorded on 400 MHz 'H (100 MHz
BC) spectrometers in deuterochloroform with chloroform as an internal reference
unless otherwise stated. Chemical shifts are reported in ppm (5). Coupling constants,
J, are reported in Hz. Electrospray ionization (ESI) mass spectra were recorded with
data reported in the form m/e (intensity relative to base peak). Analytical TLC was
performed on silica gel glass plates. Visualization was accomplished with UV light or
with phosphomolybdic acid (PMA) and KMnO, staining agents. Column (flash)
chromatography was performed using 32-63 um silica gels. THF and toluene were
dried over Na with benzophenone-ketyl intermediate under nitrogen atmosphere and
distilled before use. DMF, CH,Cl, and CHCI; were dried over CaH and distilled
before use. MeOH was dried over magnesium turnings under nitrogen atmosphere and
distilled before use. Oxygen was purged in CHCIl; before use. All reaction products
were isolated as chromatographically pure materials. All reagents and catalysts used

for azido glycosylation reaction were purchased from Across Organics. The acetate
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derivatives of glucosel, glactosez, mannose’, ribose, xylose4, maltose, lactose’,
maltotriose® were synthesized by using 2 equiv of acetic anhydride (for each hydroxyl
group) in the presence of 10 mol% of Sodium acetate under reflux condition.
N-protected glucosamine derived substrates and propargyl-O-linked glucose
peracetate’ were synthesized by using literature methods.

Caution: Organic azides (e.g. TMSN3) are potentially explosive and corrosive
compounds and should be handled with great care,® despite we did not sense any
adverse effects during our studies at small scale reactions.

Attention: It has been documented in the literatures that, ionic azides react with
CH,Cl; to form explosive azidochloromethane and/or diazidomethane.” It has been
noted that, if these azides were formed, they would be converted to stable triazole
derivatives in the subsequent azide-alkyne cycloaddition reactions. However, we did

not observe these side products under our catalytic conditions.
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Table S1. Effect of solvents on the azido glycosylation of glucose B-peracetate.”

OAc OAc
L o e T
OAc 1 OAc
Entry Solvent Time (h)  Conversion (%)°  Yield (%)°

1 CH;CN 36 5 n.d.
2 CH;COCH; 36 0 --
3 CH;NO, 36 decomposed -
4 THF 36 0 -
5 TBME 40 55 47
6 toluene 40 95 86
74 toluene 7 quantitative 91
8 CH,Cl, 6 quantitative 96

4Carried out by using TMSN;3 (0.38 mmol, 1.5 equiv), 5 mol% FeCl; catalyst in 1
mL of solvent. "Conversion of B-D-glucose peracetate was determined by 'H NMR
analysis of the crude reaction mixture. ‘Isolated, purified yield. Reaction was

conducted at 70 °C .

(A) Detailed procedures for FeCl; catalyzed azido glycosylation and analytical
data of azido glycosides 1-10.

2,3,4,6-tetra-O-acetyl-6-deoxy-B-D-glucopyranosyl azide 10)."

OAc 5 mol% FeCls OAc
AcO O oA AcO O N
ACO’&/ ¢+ TMSNs cH,cl, (1 ml)  “aAco 3
OAc rt,6 h 1 OAc

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (2 mg, 0.0125 mmol,

0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A solution of

(2S,3R,4S,5R,6R)-6-(acetoxymethyl)tetrahydro-2H-pyran-2,3,4,5-tetrayl tetraacetate

(97.5 mg, 0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After having been
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stirred for 5 min at ambient temperature, a solution of trimethyl silyl azide i.e. TMSNj3
(50 uL, 44 mg, 0.38 mmol, 1.5 equiv) in CH,Cl, (0.25 mL) was added slowly. The
resulting reaction mixture was stirred at ambient temperature and the progress of the
reaction was monitored by TLC. After complete consumption of starting material in 6
h, the reaction mixture was quenched with saturated aqueous NaHCOs3 solution (5
mL). Two layers were separated and the aqueous layer was extracted with CH,Cl, (2
x 3 mL). The combined organic layers were washed with brine (5 mL), dried
(MgS0y), filtered and evaporated under reduced pressure. The crude reside was
purified by column chromatography (EtOAc/hexanes, 1/2) on silica gel to afford 89
mg (96%) of 2,3,4,6-tetra-O-acetyl-6-deoxy-B-D-glucopyranosyl azide 1 as a white
solid. "H NMR (400 MHz, CDCl3) & 5.19 (t, J = 9.2, 1H), 5.07 (t, J = 10, 1H), 4.92 (t,
J=9.2,1H), 4.63 (d, J = 8.8, 1H), 4.25 (dd, J=12.4, 4.8, 1H), 4.14 (dd, J = 12.4, 2,
1H), 3.80-3.76 (m, 1H), 2.07 (s, 3H, COCH3), 2.05 (s, 3H, COCHj3), 2.00 (s, 3H,
COCH3), 1.98 (s, 3H, COCH3); *C NMR (100 MHz, CDCl3) & 170.5, 170.0, 169.2,
169.1, 87.8, 74.0, 72.5, 70.6, 67.9, 61.6, 20.6, 20.4; MS ESI (C;4H1909N3, 373): 396
(M+Na', 100); TLC Rs0.34 (EtOAc/hexanes, 1/2); m.p. 124-125 °C (lit."" m.p. 127

°C): [o]X -30.2 (¢ 1.0, CHCls) (lit."* [o]® -31 (¢ 1.0, CHCl5)).
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2,3,4,6-tetra-O-acetyl-6-deoxy-B-D-galactopyranosyl azide (2)."

QAC Ogc 5 mol% FeCls QA Oéc
AcogwoAC + TMSNs ch,cl, (1 mL) Acogw"‘s
OAc rt, 6 h OAc
2

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (2 mg, 0.0125
mmol, 0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A
solution of (2S,3S,4S,5R,6R)-6-(acetoxymethyl)tetrahydro-2H-pyran-2,3,4,5-tetrayl
tetraacetate (97.5 mg, 0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After
having been stirred for 5 min at ambient temperature, a solution of TMSN3 (50 pL, 44
mg, 0.38 mmol, 1.5 equiv) in CH,Cl, (0.25 mL) was added slowly. The resulting
reaction mixture was stirred at ambient temperature and the progress of the reaction
was monitored by TLC. After complete consumption of starting material in 6 h, the
reaction mixture was quenched with saturated aqueous NaHCOj solution (5 mL). Two
layers were separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL).
The combined organic layers were washed with brine (5 mL), dried (MgSO,), filtered
and evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 1/2) on silica gel to afford 89 mg (96%) of
2,3,4,6-tetra-O-acetyl-6-deoxy-B-D-galactopyranosyl azide 2 as a white solid. 'H
NMR (400 MHz, CDCl;) 6 5.41 (d, J=2.4, 1H), 5.15 (dd, J =10, 8.8, 1H), 5.02 (dd,

J=104,3.6, 1H), 4.59 (d,J = 8.8, 1H), 4.18-4.14 (m, 2H), 4.00 (td, J = 6.8, 0.6, 1H),
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2.16 (s, 3H, COCHj), 2.08 (s, 3H, COCH3), 2.05 (s, 3H, COCH3), 1.98 (s, 3H,
COCHj3); *C NMR (100 MHz, CDCls) & 170.3, 170.0, 169.9, 169.2, 88.1, 72.7, 70.6,
67.95, 66.8, 61.2, 20.5, 20.4, 20.35; MS ESI (C14H1909N3, 373): 396 (M+Na', 100);
TLC R;0.35 (EtOAc/hexanes, 1/2); m.p. 95-97 °C (lit."' m.p. 94-95 °C); [a]} -15.4 (¢

1.0, CHCL) (lit." [a]} -14 (c 1.0, CHCLy)).

2,3,4,6-tetra-O-acetyl-6-deoxy-o-D-mannopyranosyl azide (3)."”

AcO—, QAC 5 mol% FeClg AcO—, OQAc
AcO o] + TMSN; ———— > AcO o]
AcO OAc CH,Cl, (1 mL) AcO
r,7h 3 Nj

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (2 mg, 0.0125

mmol, 0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A

solution  of  (3S,4S,5S,6R)-6-(acetoxymethyl)tetrahydro-2H-pyran-2,3,4,5-tetrayl

tetraacetate (97.5 mg, 0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After

having been stirred for 5 min at ambient temperature, a solution of TMSNj3 (50 pL, 44

mg, 0.38 mmol, 1.5 equiv) in CH,Cl, (0.25 mL) was added slowly. The resulting

reaction mixture was stirred at ambient temperature and the progress of the reaction

was monitored by TLC. After complete consumption of starting material in 7 h, the

reaction mixture was quenched with saturated aqueous NaHCOj solution (5 mL). Two

layers were separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL).
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The combined organic layers were washed with brine (5 mL), dried (MgSO,), filtered
and evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 1/2) on silica gel to afford 83 mg (89%) of
2,3,4,6-tetra-O-acetyl-6-deoxy-a-D-mannopyranosyl azide 3 as a white solid. 'H
NMR (400 MHz, CDCls) 6 5.37 (d, J = 1.5, 1H), 5.28-5.20 (m, 2H), 5.13 (t, J =2.3,
1H), 4.28 (dd, J=12.4, 5.5, 1H), 4.16-4.11 (m, 2H), 2.18 (s, 3H, COCH3), 2.14 (s, 3H,
COCHj3), 2.1 (s, 3H, COCH3), 2.05 (s, 3H, COCH3); C NMR (100 MHz, CDCls)
5 170.5, 169.8, 169.7, 169.6, 87.4, 70.6, 69.1 68.2, 65.6, 62.1, 20.7, 20.61, 20.6, 20.5;
MS ESI (C14H;909N3, 373): 396 (M+Na', 100); TLC R;0.32 (EtOAc/hexanes, 1/2).
m.p. 103-105 °C (lit."* m.p. 104.1-104.9 °C); [a]5 +181.1 (¢ 1.0, CHCL) (lit."” [a];

+184 (¢ 1.0, CHCl5)).

2,3,5-tri-O-acetyl-B-D-ribofurunosyl azide (4)."*

O __0Ac 5 mol% FeCl; O N
ACO/\QA + TMSN3 ACO/\Q’
— CH,CI, (1 mL) —
AcO  OAc r, 1.5 h AcO  ©OAc
4

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (1.2 mg, 0.0075 mmol,

0.03 equiv) in anhydrous CH,Cl; (0.5 mL) under nitrogen atmosphere. A solution of

(2S,3R,4R,5R)-5-(acetoxymethyl)tetrahydrofuran-2,3,4-triyl triacetate (79.5 mg, 0.25

mmol, 1 equiv) in CH,Cl; (0.25 mL) was added. After having been stirred for 5 min at
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ambient temperature, a solution of TMSN3; (50 uL, 44 mg, 0.38 mmol, 1.5 equiv) in
CH,ClI; (0.25 mL) was added slowly. The resulting reaction mixture was stirred at
ambient temperature and the progress of the reaction was monitored by TLC. After
complete consumption of starting material in 1.5 h, the reaction mixture was
quenched with saturated aqueous NaHCO; solution (5 mL). Two layers were
separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined
organic layers were washed with brine (5 mL), dried (MgSQO,), filtered and
evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 1/2) on silica gel to afford 72 mg (96%) of
2,3,5-tri-O-acetyl-B-D-ribofurunosyl azide 4 as a colorless oil. 'H NMR (400 MHz,
CDCl3) 6 5.33 (d,J=1.4, 1H), 5.30 (dd, J = 6.6, 5.0, 1H), 5.10 (dd, J=4.8, 1.6, 1H),
4.38 (dd, J =12, 3.2, 1H), 4.34-4.30 (m, 1H), 4.12 (dd, J = 12.2, 4.2, 1H), 2.092 (s,
3H, COCH3), 2.09 (s, 3H, COCH3), 2.04 (s, 3H, COCH3); °C NMR (100 MHz,
CDCls) 6 170.5, 169.5, 169.3, 92.6, 79.3, 74.4, 70.4, 62.9, 20.6, 20.4, 20.3; MS ESI
(C11H;507N3, 301): 324 (M+Na', 100); TLC Rf 0.34 (EtOAc/hexanes, 1/2); [a]}

+111.3 (¢ 1.0, CHCly) (lit." [a]® +116 (c 1.0, CHCly)).



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

S10

2,3,5-tri-O-acetyl-B-D-xylopyranosyl azide (5)."

3mol% FeCl;  aco

AcO O 0
ACMOAC + TMSN3 CH,Cl, (1 mL) ACMN:;

OAc OAc
rt, 3h 5

To a 10 mL, round bottomed flask was placed 5 mol% of FeCl; (1.2 mg, 0.0075
mmol, 0.03 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A
solution of (25,35,4S)-tetrahydro-2H-pyran-2,3,4,5-tetrayl tetraacetate (79.5 mg, 0.25
mmol, 1 equiv) in CH,ClI; (0.25 mL) was added. After having been stirred for 5 min at
ambient temperature, a solution of TMSN3; (50 uL, 44 mg, 0.38 mmol, 1.5 equiv) in
CH,ClI; (0.25 mL) was added slowly. The resulting reaction mixture was stirred at
ambient temperature and the progress of the reaction was monitored by TLC. After
complete consumption of starting material in 3 h, the reaction mixture was quenched
with saturated aqueous NaHCOj solution (5 mL). Two layers were separated and the
aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined organic layers
were washed with brine (5 mL), dried (MgSO,), filtered and evaporated under
reduced pressure. The crude reside was purified by column chromatography
(EtOAc/hexanes, 1/2) on silica gel to afford 69 mg (92%) of 2,3,5-tri-O-acetyl-3-D-
xylopyranosyl azide 5 as a white solid. '"H NMR (400 MHz, CDCl;) 8 5.18 (t, J = 8.8,
1H), 5.00-4.95 (m, 1H), 4.87 (t, J = 8.4, 1H), 4.63 (d, J = 8.0, 1H), 4.21 (dd, J = 12,
5.6, 1H), 3.44 (dd, J = 11.6, 9.2, 1H), 2.07 (s, 3H, COCH3), 2.042 (s, 3H, COCH,),

2.04 (s, 3H, COCH3); >C NMR (100 MHz, CDCl3) & 169.9, 169.7, 169.3, 88.3, 71.5,
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70.4, 68.4, 64.3, 20.6, 20.6; MS ESI (C;1H;507N3, 301): 324 (M+Na", 100); TLC Ry
0.34 (EtOAc/hexanes, 1/2); m.p. 84-85 °C (lit.” m.p. 87 °C); [a]s +88.4 (¢ 1.0,
CHCL) (lit." [a]5 +86 (¢ 1.0, CHCLy)).

2,3,6-tri-O-acetyl-4-O-( 2°,3°,4°,6’-tetra-O-acetyl-a-D-galactopyranosyl)-p-D-glu-

copyranosylazide (6)."
OAc OAc OAc OAc

(o) 0 OAc 5 mol% FeCl; o) o OAc
AcO o) + TMSN3 AcO o)
OAcAcO OAc CH.Cl, (1 mL) OAcAcO N3
OAc rt, 24 h OAc

6

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (2 mg, 0.0125 mmol,

0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A solution of

(25,35,4S,6R)-6-(acetoxymethyl)-5-((2S,3S,4S,6R)-3,4,5-triacetoxy-6-(acetoxymethyl)

tetrahydro-2H-pyran-2-yloxy)tetrahydro-2H-pyran-2,3,4-triyl triacetate (169.5 mg,

0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After having been stirred for 5

min at ambient temperature, a solution of TMSN; (50 pL, 44 mg, 0.38 mmol, 1.5

equiv) in CH,Cl, (0.25 mL) was added slowly. The resulting reaction mixture was

stirred at ambient temperature and the progress of the reaction was monitored by TLC.

After complete consumption of starting material in 24 h, the reaction mixture was

quenched with saturated aqueous NaHCO; solution (5 mL). Two layers were

separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined

organic layers were washed with brine (5 mL), dried (MgSQOs), filtered and
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evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 3/2) on silica gel to afford 149 mg (90%) of
2,3,6-tri-O-acetyl-4-O-(2°,3°,4°,6-tetra-O-acetyl-a-D-galactopyranosyl)-B-D-glucopyr
-anosyl azide 6 as a amorphous solid. '"H NMR (400 MHz, CDCl;) & 5.34 (d, J = 3.6,
1H), 5.20 (t, J = 9.4, 1H), 5.09 (dd, J = 10.4, 8, 1H), 4.94 (dd, J = 10.4, 3.6, 1H), 4.85
(t, J=9.6, 1H), 4.62 (d, J = 8.8, 1H), 4.52-4.46 (m, 2H), 4.14-4.05 (m, 3H), 3.87 (t, J
=6.8, 1H), 3.81 (t, J=9.6, 1H), 3.70-3.71 (m, 1H), 2.14 (s, 3H, COCHz), 2.13 (s, 3H,
COCHa), 2.08 (s, 3H, COCHj3), 2.06 (s, 3H, COCHz), 2.05 (s, 3H, COCHz3), 2.04 (s,
3H, COCH3), 1.95 (s, 3H, COCH3); °C NMR (100 MHz, CDCl3) & 170.3, 170.1,
170.0, 169.6, 169.5, 169.1, 101.1, 87.7, 75.7, 74.8, 72.5, 71.0, 70.9, 70.7, 69.0, 66.6,
61.7, 60.8, 20.8, 20.7, 20.6, 20.5; MS ESI (C,6H35017N3, 661): 684 (M+Na', 100);
TLC R;0.20 (EtOAc/hexanes, 1/1); [a]5 -21.2 (c 1.0, CHCL) (lit."° [a]5 -20.4 (c 1.0,

CHCly)).

2,3,6-tri-O-acetyl-4-O-(2°,3°,4°,6’-tetra-O-acetyl-B-D-glucopyranosyl)-p-D-glucop

yranosylazide (N."

OAc OAc
AcO o) 5mol% FeCl;  AcO o)
AcO OAc + TMSN; AcO OAc
OAc N3

0 o}
AcO ,22h AcO
OAc OAc
7

To a 10 mL, round bottomed flask was placed 5 mol% of FeCl; (2 mg, 0.0125 mmol,

0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A solution of
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(25,35,4S,5R,6R)-6-(acetoxymethyl)-5-((35,4S,5S,6R)-3,4,5-triacetoxy-6-(acetoxymet
hyl)tetrahydro-2H-pyran-2-yloxy)tetrahydro-2H-pyran-2,3,4-triyl triacetate (169.5 mg,
0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After having been stirred for 5
min at ambient temperature, a solution of TMSN3 (50 uL, 44 mg, 0.38 mmol, 1.5
equiv) in CH,Cl, (0.25 mL) was added slowly. The resulting reaction mixture was
stirred at ambient temperature and the progress of the reaction was monitored by TLC.
After complete consumption of starting material in 22 h, the reaction mixture was
quenched with saturated aqueous NaHCO; solution (5 mL). Two layers were
separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined
organic layers were washed with brine (5 mL), dried (MgSQO,), filtered and
evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 3/2) on silica gel to afford 152 mg (92%) of
2,3,6-tri-O-acetyl-4-O-(2°,3°,4°,6’-tetra-O-acetyl-B-D-glucopyranosyl)--D-glucopyra
-nosyl azide 7 as a white solid. '"H NMR (400 MHz, CDCl3) & 5.40 (d, J = 4, 1H), 5.35
(t, J=10, 1H), 5.26 (t, J = 9.0, 1H), 5.05 (t, J = 9.8, 1H), 4.85 (dd, J = 10.8, 4.0, 1H),
4.78 (t, J = 8.8, 1H), 4.70 (d, J = 8.8, 1H), 4.51 (dd, J = 12, 2.4, 1H), 4.26-4.24 (m,
12.4, 2H), 4.07-4.03 (m, 2H), 4.01-3.99 (m, 1H), 3.79-3.70 (m, 1H), 2.15 (s, 3H,
COCH3), 2.10 (s, 3H, COCH3), 2.05 (s, 3H, COCH3), 2.04 (s, 3H, COCH3), 2.02 (s,

3H, COCHs), 2.01 (s, 3H, COCH;), 2.00 (s, 3H, COCH;); *C NMR (100 MHz,
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CDCls) § 170.4, 170.3, 169.9, 169.8, 169.3, 169.3, 95.6, 77.3, 77.0, 76.7, 74.9, 72.3,
71.4, 69.9, 69.1, 68.5, 67.9, 62.4, 61.4, 20.7, 20.6, 20.5, 20.4; MS ESI (Ca6H350,7N3,
661): 684 (M+Na", 100); TLC R¢0.15 (EtOAc/hexanes, 1/1); m.p. 181-183 °C (lit.'*

m.p. 180-182 °C); [a]> -32.1 (¢ 1.0, CHCl3) (Iit.'® [ -31 (¢ 1.0, CHCly)).

2,3,4,6-tetra-O-acetyl-6-deoxy-a-D-glucopyranosyl-(1-4)-2,3,6-tri-O-acetyl-6-deo
xy-a-D-glucopyranosyl-(1-4)-2,3,6-tri-O-acetyl-6-deoxy-f3-D-glucopyranosyl

. 1
azide (8)."
OAc OAc
AcO O AcO O
AcO ACO OAc 5 mol% FeCls AcO ACO OAc
+ TMSN
o) 3 o)
~ OAC CH,Cl, (1 mL) s OAC
o5 S0 e 0p S0
AcO OAc ACO N3
AcO 8 AcO

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (2 mg, 0.0125 mmol,

0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A solution of

(2S,3R,4S,5R,6R)-6-(acetoxymethyl)-5-((2R,3R.4S,5R,6R)-3,4-diacetoxy-6-(acetoxym

ethyl)-5-((2R,3R,4S,5R,6R)-3,4,5-triacetoxy-6-(acetoxymethyl)tetrahydro-2H-pyran-2

-yloxy)tetrahydro-2H-pyran-2-yloxy)tetrahydro-2H-pyran-2,3,4-triyl triacetate (241.5

mg, 0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After having been stirred

for 5 min at ambient temperature, a solution of TMSNj3 (50 uL, 44 mg, 0.38 mmol,

1.5 equiv) in CH,Cl, (0.25 mL) was added slowly. The resulting reaction mixture was

stirred at ambient temperature and the progress of the reaction was monitored by TLC.

After complete consumption of starting material in 28 h, the reaction mixture was
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quenched with saturated aqueous NaHCO; solution (5 mL). Two layers were
separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined
organic layers were washed with brine (5 mL), dried (MgSQO,), filtered and
evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 3/2) on silica gel to afford 206 mg (87%) of
2,3.,4,6-tetra-O-acetyl-6-deoxy-a-D-glucopyranosyl-(1-4)-2,3,6-tri-O-acetyl-6-deoxy-
o-D-glucopyranosyl-(1-4)-2,3,6-tri-O-acetyl-6-deoxy-pB-D-glucopyranosyl azide 8 as
a white solid. "H NMR (400 MHz, CDCl3) & 5.37-5.32 (m, 2H), 5.32 (d, J = 6.4, 1H),
5.25-5.21 (m, 2H), 5.03 (t, J = 9.8, 1H), 4.82 (dd, J = 10.4, 4.0, 1H), 4.76-4.67 (m,
3H), 4.49-4.41 (m, 2H), 4.29 (dd, J = 12.2, 4.4, 1H), 4.21 (dd, J = 12.4, 3.6, 1H), 4.15
(dd, J =124, 3.2, 1H), 4.02 (dd, J = 12.4, 2.0, 1H), 3.96 (d, J = 9.2, 1H), 3.93-3.87
(m, 3H), 3.81-3.79 (m, 1H), 2.15 (s, 3H, COCH3), 2.12 (s, 3H, COCHs), 2.06 (s, 3H,
COCHa), 2.02 (s, 3H, COCH3), 2.0 (s, 6H, COCHj3), 1.98 (s, 3H, COCH3), 1.97 (s, 6H,
2 x COCH3), 1.96 (s, 3H, COCH;); °C NMR (100 MHz, CDCl3) & 170.5, 170.4,
170.3, 170.4, 170.2, 169.7, 169.6, 169.4, 169.3, 95.8, 95.6, 87.3, 74.8, 74.0, 73.4, 72.4,
71.6, 71.4, 70.3, 70.0, 69.2, 69.0, 68.4, 67.8, 62.6, 62.2, 61.3, 20.8, 20.7, 20.5, 20.5,
20.4; MS ESI (C33Hs;0,5N3, 949): 972 (M+Na', 100); TLC R¢0.10 (EtOAc/hexanes,

1/1); m.p. 95-96 °C; [a]? +69.2 (¢ 1.0, CHCL3) (lit.'® [a]3 +65 (¢ 1.2, CHCly)).
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3,4,6-tri-O-acetyl-2-deoxy-2-phthalimido-p-D-glucopyranosyl azide (9)."

OAc OAc

Acoﬂ,\]3 Aco’é& N3
AcO 5mol% FeCl; ~ AcO
o)

O N0+ TMSN; N__o

rt, 22 h

To a 10 mL, round bottomed flask was placed 5 mol% of FeCls (2 mg, 0.0125 mmol,
0.05 equiv) in anhydrous CH,ClI; (0.5 mL) under nitrogen atmosphere. A solution of
(2S,3R,4R,5S,6R)-6-(acetoxymethyl)-3-(1,3-dioxoisoindolin-2-yl)tetrahydro-2H-pyra

n-2,4,5-triyl triacetate (119 mg, 0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added.
After having been stirred for 5 min at ambient temperature, a solution of TMSN; (50
pl, 44 mg, 0.38 mmol, 1.5 equiv) in CH,Cl, (0.25 mL) was added slowly. The
resulting reaction mixture was stirred at ambient temperature and the progress of the
reaction was monitored by TLC. After complete consumption of starting material in
22 h, the reaction mixture was quenched with saturated aqueous NaHCOj solution (5
mL). Two layers were separated and the aqueous layer was extracted with CH,Cl, (2
x 3 mL). The combined organic layers were washed with brine (5 mL), dried
(MgS0y), filtered and evaporated under reduced pressure. The crude reside was
purified by column chromatography (EtOAc/hexanes, 3/2) on silica gel to afford 105
mg (91%) of 3,4,6-tri-O-acetyl-2-deoxy-2-phthalimido-p-D-glucopyranosyl azide 9 as

a white solid. '"H NMR (400 MHz, CDCls) 5 7.87 (dd, J = 5.4, 3.0, 2H), 7.76 (dd, J =
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5.5, 3.0, 2H), 5.80 (dd, J = 10.5, 9.2, 1H), 5.65 (d, J = 9.4, 1H), 5.19 (t, J = 9.7, 1H),
435 (dd, J=4.7, 12.4, 1H), 424 (dd, J = 12.5, 2.3, 1H), 4.24 (dd, J = 10.6, 9.2, 1H),
3.99-3.96 (m, 1H), 2.12 (s, 3H, COCH3), 2.03 (s, 3H, COCH3), 1.86 (s, 3H, COCH3);
C NMR (100 MHz, CDCls) & 170.6, 169.9, 169.3, 134.5, 131.2, 123.7, 73.9, 85.5,
70.4, 68.4, 61.7, 53.1, 20.6, 20.5, 20.3; MS ESI (CaHO00Ny, 460): 483 (M+Na",
100); TLC R;0.28 (EtOAc/hexanes, 1/1); m.p. 135-137 °C (lit."™ m.p. 135-138 °C);

[a]s +39.6 (c 1.0, CHCLs) (1it."** [a]5 +38 (¢ 1.0, CHCLy)).

3,4,6-tri-O-acetyl-2-N-acetyl-2-deoxy-B-D-glucopyranosyl azide (10)."

OAcC OAc

20 mol% FeCl;
AcO O OAc + TMSN, AcO O N
AcO CH2C|2 (1 mL) AcO
NHAC 72 h NHAC
10

To a 10 mL, round bottomed flask was placed 5 mol% of FeCl; (8 mg, 0.05 mmol, 0.2

equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A solution of

(2S,3R,4R,5S,6R)-3-acetamido-6-(acetoxymethyl)tetrahydro-2H-pyran-2,4,5-triyl

triacetate (97 mg, 0.25 mmol, 1 equiv) in CH,Cl, (0.25 mL) was added. After having

been stirred for 5 min at ambient temperature, a solution of TMSN; (50 pL, 44 mg,

0.38 mmol, 1.5 equiv) in CH,Cl, (0.25 mL) was added slowly. The resulting reaction

mixture was stirred at ambient temperature and the progress of the reaction was

monitored by TLC. After complete consumption of starting material in 72 h, the
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reaction mixture was quenched with saturated aqueous NaHCOj solution (5 mL). Two
layers were separated and the aqueous layer was extracted with CH,Cl, (2 x 3 mL).
The combined organic layers were washed with brine (5 mL), dried (MgSO,), filtered
and evaporated under reduced pressure. The crude reside was purified by column
chromatography (EtOAc/hexanes, 3/2) on silica gel to afford 86 mg (93%) of
3,4,6-tri-O-acetyl-2-N-acetyl-2-deoxy-f-D-glucopyranosyl azide 10 as a white solid.
'H NMR (400 MHz, CDCl5) & 6.09 (d, J = 8.8, 1H, NH), 5.25 (t, J = 10, 1H), 5.08 (t,
J=9.6, 1H), 4.78 (d, J = 9.2, 1H), 4.25 (dd, J = 4.8, 12.4, 1H), 4.16-4.13 (m, 1H),
391 (dd, J = 19.4, 9.3, 1H), 3.81 (m, 1H), 2.09 (s, 3H, COCHs), 2.024 (s, 3H,
COCHj3), 2.02 (s, 3H, COCH3), 1.97 (s, 3H, COCH3); *C NMR (100 MHz, CDCls)
5 170.9, 170.7, 170.6, 169.3, 88.3, 76.7, 73.9, 72.1, 68.1, 61.9, 54.0, 23.1, 20.7, 20.6,
20.5; MS ESI (C14H20sNy, 372): 395 (M+Na", 100); TLC R;0.20 (EtOAc/hexanes,
1/1); m.p. 161-162 °C (lit." m.p. 158-161 °C); [a]s -45.9 (c 1.0, CHCls) (lit." [a]5

-47.7 (¢ 1.0, CHCl5)).
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Table S2: Optimization of FeCl;/Cu(0) ratio for cycloaddition reactions (i. e. click
chemistry) between B-azido glucose and 2-phenylethyne.”

OAc OAc N=N
AZO oéow“‘a - C FeClyCupowder 'é&ﬁf@
© OAG t-BuOH:H,0 (2:1) A
1 (0.25 mmol) 0.375mmol, 1.5 equiv  @mbient temperature 1

Entry  FeCl; Cupowder FeCls:Curatio Time, h Yield (%)

mol% mol%
1 20 0 1:0 48 No reaction
2 0 100 0:1 48 No reaction
3 20 20 1:1 48 No reaction
4 20 30 1:1.5 48 Sluggish reaction
5 20 40 1:2 40 92
6 20 100 1:5 10 94

®Reaction details: B-azido glucose (0.25 mmol, 1 equiv), 2-phenylethyne (0.375
mmol, 1.5 equiv) in t-BuOH:H,0 (2 mL:1 mL). "Isolated yield after purification by

silica gel column chromatography .

Table S3: Control experiments for cycloaddition reactions between B-azido

glucose and 2-phenylethyne® by using Sharpless and Fokin’s reagents.20

OAc CuS0,.5H,0: OAc | _N
AcO‘é&/N3 " LQ Sodium ascorbate ACOJ&& /\/}\Q
AcO - AcO N
OAc t-BUOH:H,0 OAc
1 (0.25 mmol) 1.5 equiv ambient temperature 12

Entry CuSOs;  sodium ascorbate  CuSOy: sodium Time Conversion Yield

(mol%) (mol%) ascorbate ratio  (h) (%)b (%)°
1 3 30 1:10 48 8 n.d.
2 20 40 1:2 20 7 n.d.
3 20 40 1:2 70 30 24
4 20 100 1:5 20 15 n.d.
5 20 100 1:5 70 45 40

®Reaction details: B-azido glucose (0.25 mmol, 1 equiv), 2-phenylethyne (0.375 mmol, 1.5
equiv) in t-BuOH:H,O (2 mL:1 mL). "Conversion of B-azido glucose 1 was determined by 'H
NMR analysis of the crude reaction mixture. ‘Isolated yield after purification by silica gel

column chromatography. n.d. = not determined. “Remaining starting material was recovered.
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Table S4: Control experiments for cyclo-addition reaction between pB-azido

glucose and 2-phenylethyne® by using bimetallic catalyst Cu(OTf);:Cu system.21

OAc OAc _N
ACQ;&&/NS . — < > Cu(OTf);: CuPowder o ’,\l’/
AcO o Solvent AcO N
OAc : OAc
. ambient temperature
1 (0.25 mmol) 1.5 equiv 12
Entry Cu(OTf), CuPowder Cu(OTf).: Solvent Time Conv. Yield
(mol%) (mol%) Cu(0) ratio (h) (%)b (%)°
1 10 10 1:1 CH;CN 40 21 161
2 10 50 1:5 CH;CN 12 quant. 92
3 10 10 1:1 t-BuOH:H,O 35 0 n.d.
4 10 50 1:5 t-BuOH:H,O 35 9 n.d.

®Reaction details: B-azido glucose (0.25 mmol, 1 equiv), 2-phenylethyne (0.375 mmol, 1.5
equiv) in CH;CN (6 mL) or t-BuOH:H,O (2 mL:1 mL). "Conversion of B-azido glucose 1 was
determined by "H NMR analysis of the crude reaction mixture. “Isolated yield after purification
by silica gel column chromatography. n.d. = not determined. dRemaining starting material was

recovered.

(B) Detailed procedures for FeCl;:Cu catalyzed 1,3-dipolar cycloaddition and
analytical data for glycosyl 1,2,3-triazole conjugates 11-16.

Phenyl 2,3,4,6-tetra-O-acetyl-6-deoxy-B-D-glucopyranosyl 1,2,3-triazole (11).2
OAc OAc N=N
AcO’é&/Na . ;@ FeCl3:Cu powder (1:5) a0 ’é&/r\ﬁ m

AcO _ ] ] AcO
OAC t-BUOH:H,0 (2:1) OAC
1 rt, 10 h 11

In a 10 mL, round bottomed flask were placed 20 mol% of FeCl; (8.1 mg, 0.05 mmol,
0.2 equiv) and Cu) powder (16 mg, 0.25 mmol, 1.0 equiv) in 1:1 mixture of
t-BuOH:H,0 (1 mL : 1 mL). The resulting mixture was stirred at ambient temperature

for 5 min and a solution of 2,3,4,6-tetra-O-acetyl-6-deoxy--D-gluco-pyranosyl azide
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1 (93 mg, 0.25 mmol, 1 equiv) in t-BuOH (1 mL) was added followed by addition of
ethynylbenzene (41 pL, 38 mg, 0.375 mmol, 1.5 equiv). The resulting reaction
mixture was stirred at ambient temperature and the progress of the reaction was
monitored by TLC. After complete consumption of starting material in 10 h, the
organic volatiles were removed under reduced pressure and the resulting mixture was
partitioned between H,O and CH,Cl, (5 mL each). The organic layer was separated
and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined organic
layers were washed with brine (10 mL), dried (MgSQO,), filtered, passed through
Celite bed to remove inorganic salts and concentrated under reduced pressure. The
resulting crude residue was purified by column chromatography (EtOAc/hexanes, 1/1)
on silica gel to afford 109 mg (92%) of phenyl 2,3,4,6-tetra-O-acetyl-6-deoxy-[3-D-
glucopyranosyl 1,2,3-triazole 11 as a white solid. "H NMR (400 MHz, CDCls) & 8.0 (s,
1H), 7.83 (d,J=7.2,2H), 7.43 (t, J="7.2, 2H,), 7.36 (d,J = 7.6, 1H), 5.93 (d, J=9.2,
1H), 5.52 (t, J=9.4, 1H), 5.44 (t, J=9.4, 1H), 5.27 (t, J =9.6, 1H), 4.33 (dd, J = 12.6,
5.0, 1H), 4.16 (dd, J = 12.6, 1.8, 1H), 4.05-4.02 (m, 1H), 2.084 (s, 3H, COCH3), 2.08
(s, 3H, COCH3), 2.04 (s, 3H, COCHj3), 1.88 (s, 3H, COCH3); °C NMR (100 MHz,
CDCl) 6 170.5, 169.9, 169.4, 169.0, 148.5, 129.9, 128.9, 128.6, 125.9, 117.7, 85.8,
75.3, 72.7, 70.2, 67.7, 61.6, 20.7, 20.6, 20.5, 20.2; MS ESI (Cx»H»509N3, 475): 498

(M+Na®, 100); TLC Rs 0.42 (EtOAc/hexanes, 1/1); m.p. 211-213 °C (lit.*** m.p.
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213-215 °C); [a]? -54.5 (¢ 1.0, CHCl3) (Iit. > [o]* -56.2 (¢ 1.0, CHCly)).

Phenyl 3,4,6-tri-O-acetyl-2-N-acetyl-6-deoxy-B-D-glucopyranosyl 1,2,3-triazole

(12).
OAc OAc N=N
ACO#&&/M R FeCl;:Cu powder (1:5) ACO#&&I\G\/)\Q
AcO <:> t-BUOH:H,0 (2:1) AcO
NHAc i, 12 h NHAc
10 12

In a 10 mL, round bottomed flask were placed 20 mol% of FeCl; (8.1 mg, 0.05 mmol,

0.2 equiv) and Cug) powder (16 mg, 0.25 mmol, 1.0 equiv) in 1:1 mixture of

t-BuOH:H,0 (1 mL : 1 mL). The resulting mixture was stirred at ambient temperature

for 5 min and a solution of 3,4,6-tri-O-acetyl-2-N-acetyl-2-deoxy-p-D-glucopyranosyl

azide 10 (93 mg, 0.25 mmol, 1 equiv) in t-BuOH (1 mL) was added followed by

addition of ethynylbenzene (41 pL, 38 mg, 0.375 mmol, 1.5 equiv). The resulting

reaction mixture was stirred at ambient temperature and the progress of the reaction

was monitored by TLC. After complete consumption of starting material in 12 h, the

organic volatiles were removed under reduced pressure and the resulting mixture was

partitioned between H,O and CH,Cl, (5 mL each). The organic layer was separated

and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined organic

layers were washed with brine (10 mL), dried (MgSQO,), filtered, passed through

Celite bed to remove inorganic salts and concentrated under reduced pressure. The

resulting crude residue was purified by column chromatography (EtOAc/hexanes, 1/1)
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on silica gel to afford 105 mg (89%) of phenyl 3,4,6-tri-O-acetyl-2-N-acetyl-6-deoxy-
B-D-glucopyranosyl 1,2,3-triazole 13 as a off white solid. 'H NMR (400 MHz,
CDCI:/CD;0D) 6 8.04 (s, 1H), 7.52 (d,J=17.3,2H), 7.13 (t,J= 7.4, 2H), 7.05 (d, J =
7.2, 1H), 5.81 (d, J =10, 1H), 5.19 (t, J = 10, 1H), 4.99 (t, J = 9.6, 1H), 4.36 (t, J =
10.2, 1H), 4.05 (dd, J = 12.4, 4.8, 1H), 3.89-3.82 (m, 2H), 1.79 (s, 3H), 1.787 (s, 3H,
COCH3), 1.76 (s, 3H, COCH3), 1.46 (s, 3H, COCH;); *C NMR (100 MHz,
CDCI:/CD;0OD) 6 171.5, 170.6, 170.1, 169.4, 147.6, 129.2, 128.3, 128.0, 125.2, 118.7,
85.4, 74.2, 72.0, 67.8, 61.4, 52.6, 21.4, 19.7, 19.7, 19.6; MS ESI (C1H2605N4, 474):
497 (M+Na', 100); TLC R¢0.40 (EtOAc/hexanes, 1/1); m.p. 228-229 °C; [a] -62.4

(c 1.0, CHCL5).

Phenyl 2,3,6-tri-O-acetyl-4-O-( 2°,3°,4’,6’-tetra-O-acetyl--D-glucopyranosyl)-p-
D-glucopyranosyl 1,2,3-triazole (13).

OAc OAc
AcO (0] AcO (0]
AcO OAc 7\ FeCl3:Cu powder (1:5)  AcO OAc
AcO oﬂ T @ t-BuOH:H,0 (2:1) AcO oﬂ,m
AcO N3 r,12 h AcO N~
OAc OAc
7 13

In a 10 mL, round bottomed flask were placed 20 mol% of FeCl; (8.1 mg, 0.05

mmol, 0.2 equiv) and Cu) powder (16 mg, 0.25 mmol, 1.0 equiv) in 1:1 mixture of

t-BuOH:H,O (I mL : 1 mL). The resulting mixture was stirred at ambient

temperature for 5 min and a solution of 2,3,6-tri-O-acetyl-4-O-(2°,3”,4°,6’-tetra-O-

acetyl-B-D-glucopyranosyl)-B-D-glucopyranosylazide 7 (165 mg, 0.25 mmol, 1 equiv)
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in t-BuOH (1 mL) was added followed by addition of ethynylbenzene (41 uL, 38 mg,
0.375 mmol, 1.5 equiv). The resulting reaction mixture was stirred at ambient
temperature and the progress of the reaction was monitored by TLC. After complete
consumption of starting material in 12 h, the organic volatiles were removed under
reduced pressure and the resulting mixture was partitioned between H,O and CH,Cl,
(5 mL each). The organic layer was separated and the aqueous layer was extracted
with CH,Cl, (2 x 3 mL). The combined organic layers were washed with brine (10
mL), dried (MgSQ,), filtered, passed through Celite bed to remove inorganic salts
and concentrated under reduced pressure. The resulting crude residue was purified
by column chromatography (EtOAc/hexanes, 3/2) on silica gel to afford 166 mg
(87%) of phenyl 2,3,6-tri-O-acetyl-4-O-( 2°,3°,4°,6’-tetra-O-acetyl--D-glucopyran-
osyl)-B-D-glucopyranosyl 1,2,3-triazole 13 as a off white solid. "H NMR (400 MHz,
CDCls) 6 7.92 (s, 1H), 7.81 (d, J = 7.6, 2H), 7.42 (t, J = 7.4, 2H), 7.34 (d, J = 7.4,
1H), 5.94 (d, J =9.2, 1H), 5.51-5.36 (m, 4H), 5.07 (t,J = 9.8, 1H), 4.88 (dd, J = 10.8,
4, 1H), 4.49 (dd, J=12.4, 2.0, 1H), 4.29-4.23 (m, 2H), 4.17 (t, J = 8.8, 1H), 4.08 (dd,
J=12.6, 1.8, 1H), 4.02-3.99 (m, 2H), 2.12 (s, 3H, COCH3), 2.10 (s, 3H, COCHj3),
2.07 (s, 3H, COCH3), 2.03 (s, 3H, COCH3), 2.01 (s, 3H, COCH3), 1.85 (s, 3H,
COCH3); 1.72 (s, 3H, COCH3); *C NMR (100 MHz, CDCl3) & 170.5, 170.5, 170.3,

169.9, 169.4, 169.3, 148.4, 129.9, 128.9, 128.6, 125.9, 95.9, 85.3, 75.4, 75.2, 72.5,
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70.8, 70.0, 69.2, 68.8, 67.9, 62.5, 61.5, 20.8, 20.7, 20.6, 20.6, 20.2; MS ESI
(C34H41017N3, 763): 786 (M+Na’, 100); TLC Rs 0.21 (EtOAc/hexanes, 1/1); m.p.

170-171 °C; [a]; -38.5 (¢ 1.0, CHCl;).

Phenyl 2,3,5-tri-O-acetyl-B-D-ribofuranosyl 1,2,3-triazole (14).”*

O._N N=N
AcO/\g 3 FeCl3:Cu powder (1:5) o N¢\©
. + = ) . AcO/\Q’
ACO OAC < > t-BuOH:H,0 (2:1) R
rt, 8 h AcO OAc
4 14

In a 10 mL, round bottomed flask were placed 20 mol% of FeCl; (8.1 mg, 0.05 mmol,

0.2 equiv) and Cug) powder (16 mg, 0.25 mmol, 1.0 equiv) in 1:1 mixture of

t-BuOH:H,0O (1 mL : 1 mL). The resulting mixture was stirred at ambient temperature

for 5 min and a solution of 2,3,5-tri-O-acetyl-B-D-ribofurunosyl azide 4 (75 mg, 0.25

mmol, 1 equiv) in t-BuOH (1 mL) was added followed by addition of ethynylbenzene

(41 uL, 38 mg, 0.375 mmol, 1.5 equiv). The resulting reaction mixture was stirred at

ambient temperature and the progress of the reaction was monitored by TLC. After

complete consumption of starting material in 8 h, the organic volatiles were removed

under reduced pressure and the resulting mixture was partitioned between H,O and

CH,Cl, (5 mL each). The organic layer was separated and the aqueous layer was

extracted with CH,Cl, (2 x 3 mL). The combined organic layers were washed with

brine (10 mL), dried (MgSQ,), filtered, passed through Celite bed to remove
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inorganic salts and concentrated under reduced pressure. The resulting crude residue
was purified by column chromatography (EtOAc/hexanes, 1/1) on silica gel to afford
97 mg (96%) of phenyl 2,3,5-tri-O-acetyl-B-D-ribofuranosyl 1,2,3-triazole 14 as a
colorless oil. "H NMR (400 MHz, CDCl3) & 7.96 (s, 1H), 7.80 (d, J = 7.2, 2H), 7.40 ( t,
J=7.6,2H), 7.32 (d, J = 7.2, 1H), 6.18 (d, J = 3.6, 1H), 5.9 (dd, J = 4.8, 4.0, 1H),
5.63 (t,J=5.4,1H),4.48 (dd, 8.2,4.2, 1H), 4.40 (dd, J=12.4, 2.8, 1H), 4.23 (dd, J =
12.4, 4, 1H), 2.10 (s, 6H, 2 x COCH3), 2.02 (s, 3H, COCH3); *C NMR (100 MHz,
CDCl) 6 170.2, 169.3, 169.2, 148.0, 129.9, 128.8, 125.7, 118.8, 89.9, 80.0, 74.1, 70.6,
62.7, 20.5, 20.3, 20.2; MS ESI (CoH»07N3, 403): 426 (M+Na", 100); TLC R;0.43

(EtOAc/hexanes, 1/1); [o]> +87.2 (¢ 1.0, CHCl,).

2,3,4,6-tetra-O-acetyl-(4’-ethylcarboxylate)-p-D-glucopyranosyl 1,2,3-triazole

(15).2
OAc e) . . OAc N:N O\/
Aco’é&/Na . /J\ /\ FeCls:Cu powder (1:5) Aco’ég/lﬁﬁ
Ao = O £-BUOH:H,O (2:1) Ao 0
rt, 10 h
1 15

In a 10 mL, round bottomed flask, 20 mol% of FeCl; (8.1 mg, 0.05 mmol, 0.2 equiv)

and Cug) powder (16 mg, 0.25 mmol, 1.0 equiv) were placed in 1:1 mixture of

t-BuOH:H,O (1 mL : 1 mL). The resulting mixture was stirred at ambient temperature

for 5 min and a solution of 2,3,4,6-tetra-O-acetyl-6-deoxy-f-D-gluco-pyranosyl azide

1 (93 mg, 0.25 mmol, 1 equiv) in t-BuOH (1 mL) was added followed by addition of
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ethyl propiolate (38 uL, 37 mg, 0.375 mmol, 1.5 equiv). The resulting reaction
mixture was stirred at ambient temperature and the progress of the reaction was
monitored by TLC. After complete consumption of starting material in 10 h, the
organic volatiles were removed under reduced pressure and the resulting mixture was
partitioned between H,O and CH,Cl, (5 mL each). The organic layer was separated
and the aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined organic
layers were washed with brine (10 mL), dried (MgSQO,), filtered, passed through
Celite bed to remove inorganic salts and concentrated under reduced pressure. The
resulting crude residue was purified by column chromatography (EtOAc/hexanes, 1/1)
on silica gel to afford 112 mg (95%) of 2,3,4,6-tetra-O-acetyl-(4’-ethyl
carboxylate)-B-D-glucopyranosyl 1,2,3-triazole 15 as a white solid. 'H NMR (400
MHz, CDCls) & 8.33 (s, 1H), 5.92 (d, J = 8.8, 1H), 5.46-5.37 (m, 2H), 5.24 (t, J = 9.6,
1H), 4.42 (q, J = 7.1, 2H), 4.31 (dd, J = 12.6, 5.0, 1H), 4.15 (dd, J = 12.8, 1.4, 1H),
4.03-4.0 (m, 1H), 2.08 (s, 3H, COCH3), 2.06 (s, 3H, COCH3), 2.02 (s, 3H, COCH3),
1.89 (s, 3H, COCH3), 1.41 (t, J =7, 3H); >*C NMR (100 MHz, CDCl3) § 170.4, 169.8,
169.3, 168.8, 160.1, 140.9, 126.0, 85.8, 75.3, 72.3, 70.4, 67.5, 61.5, 61.4, 20.6, 20.4,
20.0, 14.2; MS ESI (Ci9gHys01 N3, 494): 517 (M+Na', 100); TLC Rf 0.39
(EtOAc/hexanes, 1/1); m.p. 170-171 °C (1it.** m.p. 172-174 °C); [o]s -46.3 (c 1.0,

CHCLy) (1it.* [o]% -62 (c 0.2, CHCl)).
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2,3,4,6-tetra-O-acetyl-(4’-hydroxymethyl)-6-deoxy-p-D-glucopyranosyl
1,2,3-triazole (16).*
.ég/ FeCly:Cu powder (1:5) Q 'ﬂi\/o"'
AcO Ny + 3 =/, AcO N_ /
AcO =~ “OH t-BUOH:H,0 (2:1) AcO
OAc it 12 h OAc
1 ’ 16

In a 10 mL, round bottomed flask were placed 20 mol% of FeCl; (8.1 mg, 0.05 mmol,

0.2 equiv) and Cu) powder (16 mg, 0.25 mmol, 1.0 equiv) in 1:1 mixture of

t-BuOH:H,0O (1 mL : 1 mL). The resulting mixture was stirred at ambient temperature

for 5 min and a solution of 2,3,4,6-tetra-O-acetyl-6-deoxy-B-D-gluco-pyranosyl azide

1 (93 mg, 0.25 mmol, 1 equiv) in t-BuOH (1 mL) was added followed by addition of

prop-2-yn-1-ol (22 pL, 21 mg, 0.375 mmol, 1.5 equiv). The resulting reaction mixture

was stirred at ambient temperature and the progress of the reaction was monitored by

TLC. After complete consumption of starting material in 12 h, the organic volatiles

were removed under reduced pressure and the resulting mixture was partitioned

between H>O and CH,Cl, (5 mL each). The organic layer was separated and the

aqueous layer was extracted with CH,Cl, (2 x 3 mL). The combined organic layers

were washed with brine (10 mL), dried (MgSO,), filtered, passed through Celite bed

to remove inorganic salts and concentrated under reduced pressure. The resulting

crude residue was purified by column chromatography (EtOAc/hexanes, 1/1) on silica
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gel to afford 100 mg (93%) of 2,3,4,6-tetra-O-acetyl-(4’-hydroxymethyl) -6-deoxy-f3-
D-glucopyranosyl 1,2,3-triazole 16 as a off white solid. "H NMR (400 MHz, CDCl;) &
7.84 (s, 1H), 5.89 (d, J = 8.4, 1H), 5.46-5.37 (m, 2H), 5.23 (t, J = 9.4, 1H), 4.74 (brs,
2H), 4.25 (dd, J = 12.6, 5, 1H), 4.10 (d, J = 12.4, 1H), 4.01-3.99 (m, 1H), 3.42 (brs,
1H), 2.021 (s, 3H, COCHj3), 2.02 (s, 3H, COCH3), 1.98 (s, 3H, COCH3), 1.82 (s, 3H,
COCH3;); °C NMR (100 MHz, CDCl3) & 170.5, 169.9, 169.4, 169.0, 148.5, 120.2,
85.6, 75.0, 72.6, 70.3, 67.7, 61.5, 56.3, 20.6, 20.5, 20.4, 20.1; MS ESI (C;7H23010N3,
429): 452 (M+Na", 100); TLC R{0.40 (EtOAc/hexanes, 1/1); m.p. 149-151 °C (lit.*

m.p. 152-154 °C); [a% -9.1 (¢ 1.0, CHCl3) (Iit. > [ -6 (¢ 1.0, CHCL)).

(C) Procedure for one pot synthesis of 2,3,4,6-tetra-O-acetyl-4’-O-(2,3,4,6-tetra
-O- acetyl-6-deoxy-glucopyranose)-6-deoxy-B-D-glucopyranosyl triazole (17).2

OAc

AcO o] 4
AC&/O\/

OAc

OAc 1.5 equiv TMSNs, OAC OAc AcO
Aco’é&/om 5 mol% FeCls Aco’é&m FeC|3:8.15|c))owder ACO o Nj;\/o/??fgi\c
AcO AcO - Acois N/
CHCl, (1 mL —=
OAc z rtzéh ) OAC  {.BUOH:H,O (2:1) OAC AcO
’ 1 rt, 12 h 17

To a 10 mL, round bottomed flask was placed 5 mol% of FeCl; (2 mg, 0.0125 mmol,
0.05 equiv) in anhydrous CH,Cl, (0.5 mL) under nitrogen atmosphere. A solution of
(25,3S5,4S,5R)-6-(acetoxymethyl)tetrahydro-2H-pyran-2,3,4,5-tetrayl tetraacetate (98
mg, 0.25 mmol, 1 equiv) in CH,CI; (0.25 mL) was added. After having been stirred
for 5 min, a solution of TMSNj (50 uL, 44 mg, 0.38 mmol, 1.5 equiv) in CH,Cl,

(0.25 mL) was added slowly. The resulting reaction mixture was stirred at ambient
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temperature and the progress of the reaction was monitored by TLC. After complete
consumption of starting material in 6 h as judged by TLC, the reaction mixture was
concentrated under reduced pressure and the resulting residue was dried in vacuo. The
residue was then suspended in a mixture of t-BuOH:H,O (1 mL: 1 mL). After having
been stirred for 5 min, a solution of 15 mol% of FeCl; (6.0 mg, 0.0375 mmol, 0.15
equiv) and (3R,4S,5S,6R)-2-(acetoxymethyl)-6-(prop-2-ynyloxy)tetrahydro-2H-pyran
-3,4,5-triyl triacetate (145 mg, 0.375 mmol, 1.5 equiv) in t-BuOH (1 mL) was added
followed by addition of Cu() powder (16 mg, 0.25 mmol, 1.0 equiv). After having
been stirred for 12 h at ambient temperature, the organic volatiles were removed
under reduced pressure and the resulting mixture was partitioned between H,O and
CH,Cl, (5 mL each). The organic layer was separated and the aqueous layer was
extracted with CH,Cl, (2 x 3 mL). The combined organic layers were washed with
brine (10 mL), dried (MgSOQ,), filtered and passed through Celite bed to remove
inorganic salts. The organic layer was then concentrated under reduced pressure and
the resulting crude residue was purified by column chromatography (EtOAc/hexanes,
1/1) on silica gel to afford 171 mg (90%) of 17 as a white solid. 'H NMR (400 MHz,
CDCls) 6 7.80 (s, 1H), 5.86 (d, J = 8.8, 1H), 5.42-5.39 (m, 2H), 5.23 (t, J = 9.6, 1H),
5.16 (t, J=9.4, 1H), 5.08 (t, J=9.6, 1H), 4.97 (td, J = 8.2, 1.2, 1H), 4.90 (d, J = 12.8,

1H), 4.79 (d, J = 12.8, 1H), 4.53 (d, J = 8.0, 1H), 4.31-4.25 (m, 2H), 4.19-4.10 (m,
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1H), 4.02-3.98 (m, 1H), 3.76-3.72 (m, 1H), 2.10 (s, 3H, COCH3), 2.06 (s, 3H,
COCH3), 2.05 (s, 3H, COCH3), 2.02 (s, 3H, COCH3), 2.00 (s, 3H, COCH3), 1.96 (s,
3H, COCH3), 1.94 (s, 3H, COCH3), 1.88 (s, 3H, COCH3); >C NMR (100 MHz,
CDCls) 6 170.7, 170.4, 170.2, 169.8, 169.4, 169.3, 169.0, 144.2, 121.9, 98.7, 75.2,
72.6,72.4,71.7, 71.0, 70.4, 68.3, 67.6, 61.8, 61.7, 61.4, 20.7, 20.6, 20.5, 20.5, 20.0;
MS ESI (C30H30019N3, 745): 768 (M+Na+, 100); TLC R;0.33 (EtOAc/hexanes, 1/1);

m.p. 198-200 °C (lit.” m.p. 199-199.5 °C); [ -41.6 (¢ 1.0, CHCl,).
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Current Data Parameters

an ©ONO®NINA oo NAME ribose-azide
coo nAMSEN®S 099 EXPNO 2
N ©© NONNOTON 000 PROCNO 1
- ONMNNMNNMNNNNO N NN
\\L/ ‘ \¢§§z/¢/)/ \4// F2 - Acquisition Parameters
Date_ 20090121
Time 14.00
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
O N3 SOLVENT CDCI3
a0 i y
N “, SWH 25125.629 Hz
AcO OAc FIDRES 0.383387 Hz
4 AQ 1.3042164 sec
RG 4096
DW 19.900 usec
DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
S1 32768
SF 100.6127535 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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® 2885335835533389858888588
N NAAO0D00PN0OOOONNNATITITTO OO ﬁx&gent Dati Iigggmgg?gg
N DD TTIIITITTITITITIITOMMMN NN EXPNO Y 1
| s\ e——— |~ PROCNO 1
F2 - Acquisition Parameters
Date_ 20081212
O Time 20.32
AcO Nj INSTRUM spect
AcO
C PROBHD 5 mm BBO BB-1H
OAc PULPROG zg30
5 D 16384
SOLVENT CDCI3
NS 16
DS 0
SWH 5995.204 Hz
INS B5IICLIST 29 3a8a® 8838 FIDRES 0.365918 Hz
Ned 5000000 ®® oo N AQ 1.3664756 sec
LWL BIIIIIIS TS << Yy Q@O0 RG 203.2
T W \Y ;i
DE 6.50 usec
TE 298.9 K
D1 1.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
T

T T T T T T T T T T ======== CHANNEL f1 ========
5.2 5.1 5.0 4.9 4.8 4.7 ppm 4.0 3.8 3.6 ppm NUC1 1H
P1 10.00 usec
PL1 0.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
Si 16384
SF 400.1300091 MHz
WDW EM
SSB 0
0 LB 0.10 Hz
GB 0
PC 1.00
“““ R e e e e A A
10 9 8 7 6 5 4 3 2 1 ppm 1D NMR plot parameters
CX 20.00 cm
SN IA IS 52) ©|m cY 20,50 cm
F1P 5.373 ppm
88|33 |8 3 33 F1 2150.09 Hz
| [ — m|i©o
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Current Data Parameters

588 ANO®SMM®O — 0 NAME nsp-triazole-clicl
g mmoOonst IN ©m EXPNO 2

223 o NNOdo©Y oo

- ~ O © NN PROCNO 1

e
AN
88
ya
N
N
~_

F2 - Acquisition Parameters

Date_ 20081227
Time 22.21
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
ACO/E&/ N3 SOLVENT S
AcO NS 182
OAc DS 0
5 SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 4096
DW 19.900 usec
DE 6.50 usec
TE 302.9 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
S1 32768
SF 100.6127466 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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OOYTONMVLODMINOONTORNOTITIOOTONOOMNMLNNDHONITDANTO O AMNM
OFTNNONTDDOONNNRTINNOTAVDOITINNATDOIONTOOLTNONAO0OOOVINOW M  cyrrent Data Parameters
NOONANAAA1000DNNNRANOOITITAAAAAOOOOVVVRANNNNOOAHOO OO

NAME Lact azide-pure
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

o< ONM VAN MINOOOT Date_ 20100428
AC_OAC > 8 N35 5888 8630xa Time 15.46
BB BOOOBEE <IIIITY INSTRUM spect
Q o OAc PROBHD 5 mm BBO BB-1H
ACO 0 Vo NS N2 PULPROG 230
OAc AcO N3 D 16384
SOLVENT CDCI3
OAc NS 16
® . WY VRV VR VY Vi o M
SWH 5995.204 Hz
T T T T T T T FIDRES 0.365918 Hz
5.3 5.2 5.1 5.0 4.9  ppm AQ 1.3664756 sec
RG 114
DW 83.400 usec
o® WOoSS 0OTONOOMMUWANDAONITDAND T NN
MO HHd®O© TONAANOINOTOOILTMONAOO D DO N DE 8.00 usec
€9 MwsNy TG99 CRNOXBON/MNNNOOYYQ TE 673.2 K
< < TS TIEITTTITITTITITOONOMNNNOMNNMOMMMOMMMM M D1 1.50000000 sec
\[ N/ ~a\/Z" \\\| \\/ =" MCREST 0.00000000 sec
MCWRK 0.01500000 sec

—======= CHANNEL f1 ========
NUC1 1H

P1 10.00 usec
PL1 0.00 dB

SFO1 400.1326008 MHz

F2 - Processing parameters

S1 16384
SF 400.1300091 MHz
WDW EM
SSB 0
I PR | B ¥ 0.10 Hz
GB 0
PC 1.00
“““ I A A A N L I I I I IR I
10 9 8 7 6 5 4 3 2 1 ppm 1D NMR plot parameters
X 20.00 cm

CcY 11.96 cm
2oShNgsee BEgags F1p 2.194 ppn
ologlg/o|elg|g|olalal  |ololo|gla|e F1 877.95 Hz
| — Mmoo MMM mioim
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Current Data Parameters

<0 HdOWLwW ~ A
MOOW©YO ONNODDITNOOVOMTO©OW® LH 0 00 L NAME Lact azide-pure
oo TOMOONMNNMNIOONOWL NN NOoWS<
Co00OO® RN R BRI EXPNO 2
NN O OO ONNNOTNOOONOHO [ejejo)o) PROCNO 1
e THAONMNNMNNMNNMNNMNNMNNNNOO OO NNNN
\¢§§%;5/) \\:Q:fffigigﬁ\Zé%fiiiggjL) \\\Z// F2 - Acquisition Parameters
Date_ 20100428
Time 15.47
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
AC_OAC TD 65536
SOLVENT CDCI3
O o OAc NS 97
AcO ﬁ&/N Sih 26125.629 Hz
OAc AcO 3 FIDRES 0.383387 Hz
6 OAc AQ 1.3042164 sec
RG 8192
Dw 19.900 usec
DE 8.00 usec
TE 673.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6243390 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
Si 32768
SF 100.6127690 MHz
WDW EM
SSB 0
T " T " T " T " T " T " T " T " T " T " T " T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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C0O0OMOMOOITITOLANNLLNNDITNTOINNOTOANNDNDDONDINNNDND NN N Q0
OHONTANOLONNDANOYTNOONADNADVOOUUITNNTONNNTROMNOOATMNODR  Current Data Parameters
NITTOOMNMNANNOOOOWDVOXVAONMNMNONLIINNNNNNNOOOOCONIOOINNAOOOOO® -
NAME Maltose azide-pure
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

S8RIVAREF NBL RNIYB3IBIS Date_ 20100331
AcO o TIMOONNNN 500 IR@@INNRE Time 16.24
DWW LW LW LWL T INSTRUM spect
AcO ore T2 VT ST
AcO o 0 PULPROG zg30
TD 16384
AcO N3 SOLVENT CDCI3
OAc NS 18
7 T T T T T T T T T ! SWH 5995.204 Hz
54 5.3 5.2 5.1 5.0 4.9 4.8 ppm EIDRES 0.365918 Hz
AQ 1.3664756 sec
3935 QoToNND LoLoNsoaTOLOoRsNORRD RG 322.5
LIRS NNNNNNN 0000000000000~ NNNNNN DW 83.400 usec
<SS TLITLILIT TLILTLILTODNNONMONMOMNMM® DE 6.50 usec
TE 297.8 K
N/ N NN 5 150000008 Nec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
=—======= CHANNEL f1 ========
ST NUC1 1H
T T T T T T T T T T P1 9.70 usec
4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 ppm PL1 3.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
Sl 16384
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
“““ [rorrTTTT
10 9 1D NMR plot parameters
CX 20.00 cm
CcY 10.42 cm
F1P 5.482 ppm

F1 2193.37 Hz
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Current Data Parameters

WS N~MO
ONONMN VOMNADANMNONM DN NN N~ oo NAME pure
oo o NNRQOOTNMRANRN? QUON9 EXPNO 2
NN©O©OO IONNNOYTTNAD OO N N 0000 PROCNO 1
A OONMNNMNNMNNMNNMNNMNNMNOOOOOO NANNN
\<>Q¥L4L/ \ti§:§§§§§§§\z%;%éiizgjL) K\xz// F2 - Acquisition Parameters
Date_ 20100410
Time 15.39
INSTRUM spect
OAcC PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
TD 65536
AcO 0O SOLVENT CDCI3
AcO OAc NS 93
DS 0
AcO 0] 0 N SWH 25125.629 Hz
FIDRES 0.383387 Hz
AcO OAc 3 AQ 1.3042164 sec
RG 181
7 DW 19.900 usec
DE 8.00 usec
TE 673.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6243390 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
Si 32768
SF 100.6127533 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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NASONOINNONODOAIVLOANANINNOSN1OPDALOADONRTONOOINDHOMONON  cyurrent Data Parameters
NOUUTNHONLOANONMNMNOOODITNATDONUSYIT A1 NMOITNNTNDT O AAD 0 O O
NOMNOMNHOMANNNNNNONOVOMNNMNNMNNMNNOOOYIITITITINAAOO00DOODN0A100O0COOOO® NAME PTHALIC-12PH-INDOL
< EXPNO 6
PROCNO 1

F2 - Acquisition Parameters

OA Date_ 20090321

¢ NAYTOND NN O ND 0 < O W0 wwooMmdNoOmmN~—  Time 21.25
NOULULSANTIONMNO LNO MNMANOOOSNAHAAO0 0N

AcO 0 QOOOONONNNNNR S BRRNNNENNOoE  INSTRUM spect

AcO OAc OO W W W LWL LWLW LW 00w Tttt PROBHD 5 mm BBO BB-1H

SNWW T e 15958

SOLVENT cocl3
AcO Ogc M MM}\M NS 32
DS 0
A%O N JY.VN SWH 5995.204 Hz
AcO : : : : y y y y . FIDRES 0.365918 Hz
8 5.4 5.3 5.2 5.1 5.0 4.9 4.8 4.7 ppm AQ 1.3664756 sec
RG 40.3
Dw 83.400 usec
DE 6.50 usec
TE 299.9 K
BE82552 ZEERBN8585hR88 88388828893 08358R3 ne 5759090900 sec
SIS OONNNNAAAAAAAO 0000000 O NNNNN MCREST 0.00000000 sec
FTILTIILY TITITIIIITIIILIISLILLLLODMOMD N OO0 MCWRK 0.01500000 sec
N SSISNSNNSNW 7 eer N ===o<c= CHANEL FL ========
NUC1 1H
P1 10.00 usec

PL1 0.00 dB
SFO1 400.1326008 MHz

F2 - Processing parameters

Sl1 16384
4.5 4.4 4.3 4.2 4.1 4.0 3.9 3.8 ppm oF 400.1300091 MHz
WDW EM
SSB 0
LB 0.10 Hz

| J L gg 1.08

1D NMR plot parameters

R T I I e I A )4 20.00 cm
10 9 8 7 ppm CY 10.50 cm
F1P 2.281 ppm

F1 912.69 Hz
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Current Data Parameters

OCONNNNOON =
TTITONONL MM ANONOOV AR AT NNOINNTD AN LN NAME maltose azide
0COCO0ooa o QIANNCOROYNINMONOTRNNNNOION S EXPNO 2
NNENNOOOOO WIONNNOYIITONONATODDPVONNNHTOOO OO PROCNO 1
Ad A ddAdAd A OOOONMNNMNNMNNMNNMNMNMNNMNNMNMNOOOOOOOONNNNN
k\§§§§§i422;;L2 L\EQé;Eﬁ3f?%%§§§§§$%¢4;%§§§§§§;222:L4 \iééfﬁ) F2 - Acquisition Parameters
Date_ 20090323
Time 19.35
OAc INSTRUM spect
ACO o PROBHD 5 mm BBO BB-1H
Cf PULPROG zgpg30
A0S OAc D 65536
Oé% SOLVENT CDCI3
AcO OAc NS 75
AcO o DS 0
O N SWH 25125.629 Hz
AcO PN FIDRES 0.383387 Hz
8 c AQ 1.3042164 sec
RG 8192
DW 19.900 usec
DE 6.50 usec
TE 298.5 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
| 32168
SF 100.6127528 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0
PC 1.40
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Current Data Parameters

MNEME naphta azide
H spectrum of EXPHD 1
PROCMI 1
=] [loJte] 0 S MW = 0o D0 — D Mg —
al o @0 HEMmM@OE-IQW==o @D DW= mig
= & i el e S e R F2 - Acquisition Paraneters
= I o DT B R i T i A R YR g R
= [ EL. L_ L,_L,_l _J_ 11 || .J Time 20,50
= e \,| | IHSTRUM apect
“""-m \ ( PROBHI 5 mm BEOD BB-1H
PLLPROG g%
1 16384
SOLVENT cocll
Mg 15
D8 a
SkH 5595 204 Hz
OAc FIDRES $.365918 Hz
L] 1.3664785 sec
AcO O N3 RG Le1
AcO DK @3.400 usec
N OE E.50 usec
(@) @) TE 00.8 K
01 1.50000000 Bec
—_— MCREST 0.00000000 sec
MCHRK 0.01500009 sec
9 ======= [HANMEL fl ==—==—==
MG iH
Pi 10.04 usec
PL1 0.04 dB
SFO1 400, 1336008 MHZ
F2 - Pracedsing paremeters
51 16384
SF 400, 1300091 MHz
WD EM
558 q
LB 0.19 K
) B b
| PC 1.00
| 1D NHR plot parameters
! Cx 20.00 cm
I cY 11.09 cm
| Ll 0 g 10.500 ppm
F1 4201.37 He
[l )l,“ Jl 1 jL || | FeP -0.500 ppm
| | 1\ / [\ F2 -200.06 He
- < |m |- m (=1 It b1} IVl k== PPHCH 0.55000 ppm/cm
il Sl ol = ] ot et =8B HECM 22007150 Hz/tm
- b sijel (= bl g Qi1
i od |y a|— — —|ruf— m|m|m

-
=
=2
o —
m
b
s —
(=]
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C13 spectrum of . i

[Teltss B3] ~r~ v DOm0 T o1
- n g = -~ TMmowomon| 8 w T N Current Oata Paramelers
a < o oq e m [T I 1= B =T« R (== HANE napthaazide
a ~ o m ™Mo e N N O = Y= s oo ofu EXPHD 2
— - - - e .
f ! | FAMCND i
/ ‘ I l / / \V F2 - Acguisition Parameters
Date_ 20081207
Time 17.15 -
INSTRUM spect
PROSHO S mm B30 BE-1H
PLLPACG 290030
T 65536
SOLVENT cocl3
OAc s 5
o5 i}
ShH 25125 E29 Hr
AcO 0] N FIORES 0. 363387 Hz
AcO 3 . AU 1.3042164 sec
' ARG 8192
o) N o oW 19.900 usec
DE 5.50 usec
N TE 239, 4 ¥
—_— o 1.50000000 sec
ot 003000000 sec
OFLTA 139695998 sec
b MCREST 0. 0O000000. sec
9 MW, 0. 01500000 sec
memmsmns CHANNEL F1
HUCY
Pt
PLA
SFOH 100 242985

PCPD2 90.00 usec

PL2 0.00 0
PL12 19.10 an
AL13 22.10 B
sFoz 400, 1319000 HHz
F? - Pracessing paraseters
51 327e8

SF 1005127750 MH2
WOW FM
556 [

L 1.00 Hz
] [}

PC 140

10 NMR plot parameters

cx 20.00 cn
cy 10.04 cm
FiP 220.000 ppm
F1 2213480 Hz
FaP -10.000 ppe
Fe -1006. §3 Hz
FEMOM 11.50000 pom/cm

' HICH 115704688 Hz/cm
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< 0MmAN
MM
A O

<™

= — —

7.263
6.098
6.076
5.279
5.254
5.229
5.104
5.080
5.056
4.792
4.769
4.276
4.264
4.245
4.233
3.928
3.903
3.880
3.821
3.815
3.809

N
o
[¢3}
™

3.796
3.790
2.085
2.024
2.016
1.965
1.232

OAc
AcO O Nj
AcO
NHAc
10
ogtnmsom NOMO—AIMHONOO
2 ero3ge 43 NUANATTS 8058RIERS
[eoNe) (\!(\!(\!\—!0.0. l\ll\ A IR IR S S R S nNOMOMMmMMOmMmMmMNmM
¥ INVAVZR N SN\

e S T T T

T T T T
T T T T T T T 4.3 4.2 4.1 4.0 3.9 3.8 ppm
6.0 5.8 5.6 5.4 5.2 5.0 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

o o|o|dl| [ow|o|m ©f©|n
o 0| O| 0| |™|o|F|© —|©|©
o oo |H|a|ele ||
— Al A A mOm

S52

NH AC azide C13
1

1
20091218
21.49
spect
5 mm BBO BB-1H
zg30
16384
CDCI3
1
0
5995.204 Hz
0.365918 Hz
1.3664756 sec
90.5
83.400 usec
6.50 usec
297.2 K
1.50000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL f1 ========
1H
10.00 usec
0.00 dB
400.1326008 MHz
16384
400.1300074 MHz
EM
0
0.10 Hz
0
1.00
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Current Data Parameters

8%%5 MANHO WO N L MmON~N NAME NH AC azide C13
' ; OONQERATRS i EXPNO 2
cooo
5ESG NN FIE 25 S PROCNO 1
K\xz// \\?\>§§/4¢?Li;/ / \\$z// F2 - Acquisition Parameters
Date_ 20091218
Time 21.50
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30
OAc ™ 65536
SOLVENT CDCI3
AcO O N; NS 98
AcO DS 0
NHAc SWH 25062.656 Hz
10 FIDRES 0.382426 Hz
AQ 1.3074932 sec
RG 8192
DW 19.950 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6243390 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
S1 32768
SF 100.6127513 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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SATOOARNDAOOMNMOITAHANTONTOOONVOOATOTONNOOTOAITHDO AR

OSSNSO TNOITIANTNOOTHOONNITILOMNHAONMNNSIUOISTIONNAHONMOOL Current Data Parameters
CROAOILTITTNMNMMOHANOOLLLSTITANNNNNNOMNA—AAA00O0OO0OO0CO0OO0O0OOOOWWY NAME glucose triazole pu
T TTTTTITITITITITITITANNNA A EXPNO 1

e e PROCKO L

F2 - Acquisition Parameters

e 233898 IRY Date 20090411
o9 SRR NN Time 20.58
OAcC “\’7’ T “\’ L‘i “" 7’ INSTRUM spect

) 0w nw
N=N \\ // PROBHD 5 mm BBO BB-1H
AcO (o) / PULPROG zg30
N/ ™ 16384
AcO SOLVENT cDCI3
1 DS 0

T T T T T T T T \ SWH 5995.204 Hz
5.9 5.8 5.7 56 55 54 5.3ppnm FIDRES 0.365918 Hz
o VOO AQ 1.3664756 sec
SN IOAOT® RG 161.3
® ® SO OH®
~ NS DW 83.400 usec
O 0 © OCASTOLTONN O T © DE 6.50 usec
RV E=ke] NN SOSTONN oA
\/ \./ \’/ o099 G995 S2999 TE 297.6 K
S TS S D1 1.50000000 sec
\\ // \\\’ \\\’//// MCREST 0.00000000 sec
MCWRK 0.01500000 sec

J\/L J/\/LJ\/\/\‘ ======== CHANNEL f1 ========

T T T T T T 1 NUC1 H
7.8 7.7 7.6 7.5 7.4 ppnm P1 10.00 usec
PL1 0.00 dB
f T T T T ! SFO1 400.1326008 MHz

F2 - Processing parameters

Sl 16384
SF 400.1300095 MHz
wow EM
SSB 0

¥ LB 0.10 Hz
GB 0
PC 1.00
“““ [rrrrTrTTT I T R R D R I
1D NMR plot parameters
10 9 8 7 6 5 4 3 2 1 ppm o 56.00 cm
CY 10.50 cm
3|3|3|& R b RN SR F1p 2:155 ppm
SISt SIS Slsts SISISlS: F1 862.43 Hz
— N[N Al | MMmmim
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Current Data Parameters

© 0L W © N OO
T OMD < 00 ® O O © ONODONO T © 0~ <t NAME dr-12
3 ' 3 o ' MNMNOO-ENMNHENW [(eRToR_
cCoOo® © D00 ® L0~ N Sk EXPNO 9
N~ ©©© < NNANN - IONNOLNON A 00O PROCNO 1
A — e R R R ONNNMNNMNNMNNMNNOO N NN
\\\%// ‘ \\x/// / K\:\§§§//¢§¢j>/ \4// F2 - Acquisition Parameters
Date_ 20090307
Time 21.22
INSTRUM spect
OAc PROBHD 5 mm BBO BB-1H
N=N _FFBLPROG zggggg
/
AcO - N\/}\Q SOLVENT CDCI3
AcO NS 151
OAc DS 0
1 SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 4096
DW 19.900 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
S1 32768
SF 100.6127672 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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NPOOONMNANTONNINOINNMDONNMNMANO O © o~ 00N ML0 Current Data Parameters
MANOONNARNDONOADNOONTOONONOTODOT M AN WO M

OULOLN—TAAAOOOONN—TAADODOMMNMMANOOOOWMOOMOMO®ONNNS NAME NHac
ONNNNNNNNNODOODSIIITTITTLILTLTNDOND O A EXPNO 1

\\“\\\\/ \\\\\\\\7%‘%/ V// PROCNO 1

F2 - Acquisition Parameters
2398839558 Time Rt
OO BB INSTRUM spect

o

(]

()
=N Y PROBHD 5 BBO BB-1H
éw 2 N4 i

Ac SOLVENT MeOD
NHAc 12 NS 16
DS 0
: : ‘ ‘ SWH 5995.204 Hz
4.4 4.2 4.0 3.8 ppm FIDRES 0.365918 Hz
AQ 1.3664756 sec
ooy O oONMANT®© RG 57
83 g 0Ro583 o 988 oY oW 83.400 usec
NN NONNNNNN w8 BBWY T oF 9520 usec
\/ ‘ \’ \// \/ \‘/ \‘/ D1 1.50000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
M oo ======== CHANNEL f1 ========
‘ : : ‘ : NUC1 1H
T T T T T T T 1 5.8 5.6 5.4 5.2 ppm Pl 10.00 usec
7.5 7.4 7.3 7.2 7.1 ppm PL1 0.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
sl 16384
SF 400.1301123 MHz
wDwW EM
SSB 0
U LB 0.10 Hz
L A GB 0
PC 1.00
1D NMR plot parameters
10 9 8 7 6 5 4 3 2 1 ppm ox | PROt paramezere o
cY 10.50 cm
F1P 5.882 ppm
8 B3N 3 |83 [B®[8 B & F1 2353.48 Hz
o o||Oo|Oo o o|o [ellele] o|Oo|o
- I — | |l Slmlm



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

S57

Current Data Parameters

VYoo o) MMM LD
<OAM 0 NMON© ODNONMNOLONDNOITMNOWMLO NAME NHAc C13
adooo N~ ©w®woL 0 R R R A AT R R R A EXPNO 4
~NN N O < NANNN A IONNOTANTNORONNNN OO O PROCNO 1
o — A ONNMNNNNOOS I TINAAA
\\xz// ‘ \\x/// / K\tf§§§§\\ \K\\\:Qyéégé’i/J \Léi/) F2 - Acquisition Parameters
Date_ 20090405
Time 18.28
INSTRUM spect
OAc N:N PROBHD 5 mm BBO BB-1H
/ PULPROG zgpg30
ACO’&&N\/)*@ D 65536
AcO SOLVENT CcDCI3
NHAc NS 108
12 DS 0
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 8192
DW 19.900 usec
DE 6.50 usec
TE 298.0 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
Si 32768
SF 100.6127934 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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maltose triazole cl13
9
1
20090307
21.56
spect
5 mm BBO BB-1H
zg30
16384
CDCI3

INSTRUM

PROBHD
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OAc
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1.00

[ONS) 11 6]
(8] (o) [SNONS) 1 (] N N

N N O 0nun [ONONO] I nooxT T N

T w0 333X 00NV = ST= = T
THOTWOTOOHO OO I TOOOWMITO=000

O-dWHO 'O00 14O OO 00 0L -

NONHAT ' 0O000 1 1 OMO '

0 <t 1OOO0 00 [eXeoXollc) o] o

n O O [42] NO OO — — N-HO

[e2XepX{e] o] oouwm L) ™ ™

o M [eloX — —

no nNOoOOo - 3 .

— I L o o
—0O O = o o
= < <
<
I
(&)
I
11
(%] [ 1
Ll X I
[a g w o I~ —

0o x= o — O =m
NN=Z=COO=WWAH0OO DA dLL=LLAOUVOONMON
ZOoNLwL<cxoaokFkFao== HzZooununn=ndo

e
Q
/ L2
/ o
HM« F o
Ny _
_— —
s e
7 &
\ < .
7 ?
<
I4
<
N n i
w\ﬁ E<
- [e0]
wn
126G ——
056°G—

zZ -

i1\ €287 L~ P g

Z. e L~ a

o 09g" L — <

o o] £ 20y L — N
< o eyl

Q 65V L 0

e ~

Q (o]

Q £

o< ~

Q A

<< ~
Q R ©
M 08" L —— N_/.

€28 L —

ppm

10




Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

STOONO®O W0 A ©LN
ODSNOMON ™ 00 00O 0 M~ CONOVNVOOMDO ©MMLY 0 N S L0 ©
RBEBEBR] ] B ONMOOMADMOONNO L NN~ ©O o
coo0O0OO ® 0 WL N~ ' v . ' R
NNNOOO < NNNN A DIONNMNOLLNOOD DN N o 00000
RV VS 2= &
OAc
AcO o
AcO OAc
AcO Oﬂ N=N
AcO N -
OAc
13
T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

NAME maltose triazole c13
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20090307

Time 21.58
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

D 65536
SOLVENT CDCI3

NS 158

DS 0

SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 8192

DW 19.900 usec
DE 6.50 usec
TE 299.1 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL Ff1 ========
NUC1 13C

P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL 2 ========
CPDPRG2 waltzl1l6

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
Si 32768

SF 100.6127497 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NNOHAODAdOOOOLOOOITITOMNMNMULULSSTMOANDATOOOW O b =
NHOOTdOOMMAOOONMNODDOITNLHODONON—TOIOITNAHO O N NAME ribose triazole
VO TNONOMMOANATDDVONOOOITITITITTTOMONNNNOO EXPNO

PROCNO 1

Date_ 20090314
Time 16.19
g © § § § % g § g INSTRUM spect
° N=N oo i N PROBHD 5 mm BBO BB-1H
N PULPROG zg30
et e PR \V% 1/ 0
s SOLVENT cbCl3
AcO  OAc NS 16
c DS 0
14 SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
T T T T T T T RG 40.3
6.1 6.0 5.9 5.8 5.7 ppm DW 83.400 usec
DE 6.50 usec
N2 2023333 TE 299.9 K
nEn :::’SS‘:: o R INE PR eguny D1 1.50000000 sec
SIS mm AN NN MCREST 0.00000000 sec
\// \\/ \// / dedIIde . MCWRK 0.01500000 sec
/AN VY S S —
NUC1 1H
P1 10.00 usec
PL1 0.00 dB
‘ ‘ ‘ ‘ ‘ ‘ SFO1 400.1326008 MHz
7.8 7.7 7.6 7.5 7.4 ppm T T T T F2 - Processing parameters
4.5 4.4 4.3 ppm Sl 16384
SF 400.1300088 MHz
WDW EM
SSB 0
| l ‘ i MUL 3 LB 0.10 Hz
GB 0
A PC 1.00
wwwww [T T[T T [ [ [ e ——————————— 10 NMR plot parameters
10 9 8 7 6 5 4 3 2 1 m X 20.00 cm
ppm ~y 10.50 cm
F1P 8.128 ppm
SEE =lele NS 2 F1 3252.12 Hz
[elle]liielle] (ellle]le] [ellelle] [elle]
Al NN Al || oM
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Current Data Parameters

N S SROEK N0 WSO ®0m NAME PTHAL 1C-12PH- INDOL
; ) @ 0 L @ oN®o9—ng ¥ oA EXPNO 3
coom ~ o 00 0 LO 00
N~ © © < NNNN DONNOTON [eYeo)e) PROCNO 1
- — A A CWOONMNNNMNNNO AN NN
\\L/ ‘ \\x/// / \ \<>§/¢ﬁ;/1/ \4// F2 - Acquisition Parameters
Date_ 20090321
Time 20.57
INSTRUM spect
PROBHD 5 mm BBO BB-1H
N=N PULPROG zgpg30
o I TD 65536
N~ SOLVENT cbCi3
AcO/\Q’ NS 68
N DS 0
AcO OAc SWH 25125.629 Hz
14 FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 4096
DW 19.900 usec
DE 6.50 usec
TE 300.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
. P e " S1 32768
SF 100.6127604 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm GB 0

PC 1.40
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MOOANNOANAOMWOONDNOIWNTODTINNTDNN MM NN
AN ANNADOONATNATOIN ANV OONNNNONNLO O D0 ONDNO ®© Current Data Parameters
NANDOITLTNONNNITILTONMOANNAAAAOOO0O0O0O0OHOO0ODT T M NAME NHac
ONLLEOLOLLYITIITI I T T TITITITITONNN A A EXPNO 2

N T —— — PROCNO 1

F2 - Acquisition Parameters

Date_ 20090405
OAc | _N _/ Time 18.17
N= o) INSTRUM spect
AcO 0 Nﬁ PROBHD 5 mm BBO BB-1H
AcO PULPROG zg30
OAG 0] ™ 16384
Ng SOLVENT cDCl3
15 A NS 16

\ ‘ / SWH 5995.204 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

__5.933
—5.911
s
5.
= 5.
—5.
N
__5.
— 5.
5.
4
— 4
— 4
4
-4
4
4
4
Va
4
e
4
4
4
/i
4
N
\4
4
— 00T
mm=®
[00]
N wWeE
O O
0 AP
1O
[efeoNa))
XCccC
nwn
@D O
00

[ ASanaaaas D1 1.50000000 sec
1.4 ppm MCREST 0.00000000 sec
JA—_/M J\AUWM e 0-oIono0m see
—======= CHANNEL f1 ========
T T T T T r I I I I I ) NUC1 H
5.8 5.6 5.4 ppm 4.4 4.3 4.2 4.1 4.0 ppm P1 10.00 usec
PL1 0.00 dB
SFO1 400.1326008 MHz
F2 - Processing parameters
Sl 16384
SF 400.1300095
WDW EM
SSB 0
LB 0.10
GB 0
PC 1.00
“““ [N R I A I
10 9 8 7 6 é)[% NMR plot paramesgrgo
cYy 10.50
8 3l 1518 F1P 2.215
38 3l 1818 F1 886.46
— A
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Current Data Parameters

N 00 LD © 7o) ~ _
™~ N A © o TNOOUHDM OO NSO NAME propargy ester triazol
' oo 3 VMo OVANMMO I <o d
o o®o s o EXPNO 5
N~ ©©©OOo < N IONNSOWNON o ooox PROCNO 1
A — — ONNNMNNMNNMNNMNNO OO NANN -
\\\%// / ‘ ‘ \§:§§§/ Aﬁﬁ/;ﬁ/) \A/)/ F2 - Acquisition Parameters
Date_ 20090404
Time 20.39
INSTRUM spect
OAc =N o—/ PROBHD 5 mm BBO BB-1H
0o / PULPROG zgpg30
AcO N/ T 65536
AcO 0 SOLVENT CDCI3
NS 83
OAc Ne o
15 SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 8192
DW 19.900 usec
DE 6.50 usec
TE 297.8 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6242995 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
SI 32768
SF 100.6127520 MHz
WDW EM
SSB 0
T T T T T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm  GB 0
PC 1.40
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R PR R R It R f g o g
0 NODITTITOMANNNNNNNNAOCOOOHD T OO0 ® QQMEO ~propargy tru;i\zole
N NS ITTTTTTITTITITOONONN A A PROCNO 1
‘ \\\‘\ \\\///N%/ %// F2 - Acquisition Parameters
Date_ 20090326
OA Time 20.50
¢ N=N OH INSTRUM spect
e / PROBHD 5 mm BBO BB-1H
AcO N/ PULPROG 2930
AcO D 16384
SOLVENT CDCI3
OAc NS 16
16 DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
(o) Ne Nie] OO~ N RG 45.3
24 $8983aN3 REQY  ©853338% o 83,400 usec
o 0 ST OmHONNN R R R R R .
LD'LD L{)ILOILD'LOILDIL{)ILOILD' AR IIITITTTOM TE 298.7 K
\ \ ’ / ‘ \ ’ \\ // D1 1.50000000 sec
\/ \\‘// \ ‘/ MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL 1 ========
NUC1 1H
P1 10.00 usec
' f f f [ 4‘3 4‘2 4N1 4No ‘ PL 0.00 d8
5.8 5.6 5.4 ppm - - - - ppm SFO1 400.1326008 MHz
F2 - Processing parameters
Si 16384
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.10 Hz
b% GB 0
PC 1.00
“““ T T T e 1 NMR plot parameters
10 9 8 7 6 5 4 3 2 1 ppm CX 20.00 cm
cY 10.50 cm
F1P 6.065 ppm
8 2 3 13 RElE (N s F1 2426.88 Hz
S Q| [e|e] 9 |eelel e Q9o
— — N AN ([ [ — omm



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

S65

Current Data Parameters

32388 3 3 TANODOOOL O~ oONMO NAME 1cohol

! ' OCMNMOOWOMOLN <<t prp-alcohol-sug
cooom ® o EXPNO 1
N OO < « ONNOSTNON A © [efeYe¥e) PROCNO 1
Ao - — ONNNNNK OO NNAN

—74.96

/
/
X
N
<

F2 - Acquisition Parameters

Date_ 20100107
Time 21.48
INSTRUM spect
OAc PROBHD 5 mm BBO BB-1H
N:N OH PULPROG zgpg30
o ™D 65536
AcO N_/ SOLVENT cDCI3
AcO NS 207
DS 0
OAc SWH 25062.656 Hz
16 FIDRES 0.382426 Hz
AQ 1.3074932 sec
RG 4096
DW 19.950 usec
DE 6.50 usec
TE 297.1 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C
P1 8.90 usec
PL1 5.00 dB
SFO1 100.6243390 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 100.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
Si 32768
SF 100.6127528 MHz
WDW EM
SSB 0
T T T T T T T T T T T T LB 1.00 Hz
220 200 180 160 140 120 100 80 60 40 20 ppm  GB 0

PC 1.40
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Current Data Parameters

NAME prp-triaz
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20100428
Time 16.36
TLILLILILIILILILLILILLLILLLSLLLONM OO DOM ™ AQSEEBM 5 B8O Sge&:ﬁ
OAc AcO \m mm -
AcO o) N=N 0 OAc \\ \w\\w\\w\\\\ \/// \\ //// _IP_gLPROG 1%%32
I
AcO N\/\/ 0o OAc SOLVENT cDCI3
OAc AcO gg lg
__JML
17 SWH 5995.204 Hz
T T T T T T 11 T T FIDRES 0.365918 Hz
4.5 4.4 4.3 4.2 4.1 4.0 ppm 3.75 ppm AQ 1.3664756 sec
RG 22
Dw 83.400 usec
o9 S2583 BISIEST SRD INRIS D S 3 DE 8.00 usec
QX NN a9 NN 99 99999 % QN TE 673.2 K
nuw nwwwnLw nUWwLwLwLw n wn wn AR S S A < < Dl 1_50000060 sec
i G770 TN WAT T
MCWRK 0.01500000 sec
======== CHANNEL 1 ========
NUC1 1H
M P1 10.00 usec
PL1 0.00 dB
r T r T T T T T T T 1
5.8 ppm 5.4 5.3 5.2 5.1 5.0 4.9 4.8 ppm SFO1 400.1326008 MHz
F2 - Processing parameters
S1 16384
SF 400.1300091 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
—— PC 1.00
“““ R 0 0 1D NMR plot parameters
10 9 8 7 6 5 4 <5 79-99 ¢cm
F1P 2.164 ppm
F1 865.96 Hz

049
32
54

014

040

1.000
1.055
0
0

2.032
1.088
1.097

042
1.075

1
1
2
2
1

BERsEReNIT
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OO AN S [ee] N~
OMeEANMMO — o] AONOONVOONANOTANAT OO N M
' e e 1 ' NNONOOHOMNMNOMMOONS NSO <
000D OO < — RN RN R o
NN~ O OO o < N OUNMNNMNNOLUANNTTAOONTAdAdd OO OO0 '
OAc AcO
=N
AcO o N° o OAc
ACO&/N\)\/ 0o OAc
OAc AcO
17
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

Current Data Parameters

NAME prp-triaz
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100428

Time 16.39
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zgpg30

D 65536
SOLVENT CDCI3

NS 84

DS 0

SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 4096

DW 19.900 usec
DE 8.00 usec
TE 673.2 K

D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1 ========
NUC1 13C

P1 8.90 usec
PL1 5.00 dB
SFO1 100.6243390 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PL2 0.00 dB
PL12 19.10 dB
PL13 22.10 dB
SF02 400.1319000 MHz
F2 - Processing parameters
Sl 32768

SF 100.6127509 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



