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General Information. All chemicals used were reagent grade and used as supplied except where
noted. All reactions were performed in oven-dried glassware under an inert atmosphere (nitrogen)
unless noted otherwise. Reagent grade dichloromethane (CH,Cl,) and dimethylformamide (DMF)
were passed through activated neutral alumina column prior to use. HPLC grade toluene
(Sigma-Aldrich, cat# 34866) and trifluoroacetic acid (Sigma-Aldrich, cat#T6508) were used as
received. Analytical thin layer chromatography (TLC) was performed on Merck silica gel 60 Fas4
plates (0.25mm). Compounds were visualized by UV irradiation or dipping the plate in a cerium
sulfate-ammonium molybdate solution. Flash column chromatography (FC) was carried out using
Biotage Isolera One Flash Purification System over Silicycle P60 (230-400 mesh) silica gel. 'H and
C NMR spectra were recorded on a Bruker DRX400 (400 MHz), Bruker DRX500 (500 MHz), or a
Bruker AV600 (600 MHz) spectrometer in CDCl; with chemical shifts referenced to CDCl; (7.26
ppm for '"H NMR and 77.0 ppm for °C NMR). Splitting patterns are indicated as s, singlet; d,
doublet; t, triplet; q, quartet; brs, broad singlet for '"H NMR data. High-resolution mass spectral
(HRMS) analyses were performed by the MS-service at the Department of Chemistry at University
of Pittsburgh. HRMS-ESI were run on a Water” Q-TOF instrument. Optical rotations were measured

using a Perkin-Elmer 241 polarimeter.

General Procedure 1 - Preparation of PMB- or NAP-modified acetic and benzonic acid
analogues 3a, 3b, 4a, 4b: Lactone 3 or 4 (30.0 mmol), 2-(bromomethyl)naphthalene (NAPBr) or
PMBCI (75 mmol) and KOH (120 mmol) were weighed into a 250 mL round bottle flask. Toluene
(100 mL) was added and the mixture was heated to reflux for 2 d before cooling down to room
temperature. The mixture was then diluted with ethyl acetate and washed with H,O three times. The
combined water phase was carefully acidified with 1 N H,SO, solution and extracted with CH,Cl,
three times. The combined organic layer was concentrated in vacuo to give the target molecule in

pure form.

General Procedure 2 — Protection of alcohol with PMB- or NAP-modified acetic and benzonic
acid analogues 3a, 3b, 4a, 4b: Alcohol (0.36 mmol), PMB- or NAP-modified acetic and benzonic
acid analogues (3a or 3b or 4a or 4b) (0.43 mmol), N, N'-dicyclohexylcarbodiimide (DCC) (0.54
mmol) and 4-dimethylaminopyridine (DMAP) (0.07 mmol) were dissolved in dry CH,Cl, (2 mL).
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The mixture was stirred at room temperature for 3 h before being concentrated in vacuo to remove

the solvent. The crude residue was purified by FC to give the target molecule in pure form.

General Procedure 3 —Removal of PMBAc, PMBBz, NAPAc, NAPBz esters by acid: Ester (0.1
mmol) was dissolved in a premixed solvent of TFA and toluene (1.5 mL, v/v=1/10 for PMBAc and
PMBBz, v/v=10/1 for NAPAc, NAPBz) at 0 °C and was stirred at room temperature for 5-60 min
(for PMBAc and PMBBz) or 2-8 h (for NAPAc, NAPBz). The mixture was further diluted with
toluene and concentrated in vacuo to remove the solvents at room temperature. The crude residue
was purified by FC to give the target molecule in pure form. For water-soluble substrates, refer to

work-up procedure for 12a and 12b.

TFA-mediated deprotection of NAP ethers as global protecting groups: Per-NAPylated dodecyl
maltose 1 was obtained by treatment of commercially available dodecyl maltose 2 with excess
NAPBr, NaH in DMF. Analytical data for 1: '"H NMR (500 MHz, CDCl,): 6 7.80-7.20 (m, 48 H),
705(d,1 H,J=15Hz),5.80(d,1H,J=4.0Hz),526-4.49 (m, 14 H),4.28 (d, 1 H,J=12.0 Hz),
422 (t,1 H,J=90 Hz), 4.06-3.83 (m, 3H), 3.75-3.55 (m, 6 H), 3.46 (m, 1 H). 1.70 (m, 2 H), 1 .41
(m, 2 H), 1.22 (m, 18 H), 0.87 (t, 1 H, J = 9.0 Hz). "C NMR (125 MHz, CDCl,): 6 136.4, 136.3,
133.3, 133.2(2C), 133.1, 132.9(2C), 132.8, 132.7, 128.1, 128.0(2C), 127.9(4C), 127.8, 127.6(4C),
127.5(2C), 126.8, 1264, 126.3(2C), 126.2, 126.1, 126.0(2C), 1259, 125.8(3C), 125.7, 125.6, 77.2,
319, 29.7, 29.6(2C), 29.5, 29.3, 26.3, 22.7, 14.1. HRMS ES+: m/z C,;;H,,0,, [M+Na]" calcd
1698.7213, found 1698.7258. To remove all the NAP ether protecting groups in 1, general procedure
3 was followed and final purification was achieved by filtration through a pad of silica gel to give 2

in quantitative yield.

4-(4-methoxybenzyloxy)butanoic acid (PMBAcOH) (3a): General procedure 1 using
y-butyrolactone 3 and PMBCIl, KOH gave 3a (68%) as light yellow solid. "H NMR (500 MHz,
CDCl3): 6 8.04 (d, 1 H, J=9.0 Hz), 7.26 (m, 1 H), 6.94 (d, 1 H, J=9.0 Hz), 6.87 (m, 1 H), 4.44 (s, 2
H), 3.87 (s, 1 H), 3.79 (s, 3 H), 3.50 (t, 2 H, J= 6.0 Hz), 2.48 (t, 2 H, J = 7.5 Hz), 1.94 (m, 2 H). °C
NMR (125 MHz, CDCls): 0 164.1, 159.2, 132.4, 130.3, 129.3, 113.8(2C), 72.6, 68.7, 55.5, 55.3, 31.0,
24.8. HRMS-ESI: m/z C1,H 504 [M] calcd 223.0970, found 223.1003.

4-(naphthalen-2-ylmethoxy)butanoic acid (NAPAcOH) (3b): General procedure 1 wusing
y-butyrolactone 3 and NAPBr, KOH gave 3b (74%) as white solid. 'H NMR (300 MHz, CDCls): &
7.83-7.42 (m, 7 H), 4.67 (s, 2 H), 3.56 (t, 2 H, J = 6.0 Hz), 2.50 (t, 2 H, J = 7.7 Hz), 1.98 (m, 2 H).
C NMR (100 MHz, CDCls): § 179.8, 125.7, 133.2, 132.9, 128.1, 127.8, 127.6, 126.2, 126.0, 125.8,
125.6, 72.9, 68.9, 30.9, 24.7. HRMS-ESI: m/z C;5sH;50; [M] caled 243.1021, found 243.1033.
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2-((4-methoxybenzyloxy)methyl)benzoic acid (PMBBzOH) (4a): General procedure 1 using
phthalide 4 and PMBCI, KOH gave 4a (69%) as white solid. 'H NMR (500 MHz, CDCL,): 6 8.10 (m,
1H),7.75(d,1 H,J=80Hz),7.60 (t, 1 H,J=75Hz),740 (t, 1 H,/=75Hz),735(d, 1 H,J =
9.0 Hz), 691 (d, 1 H, J = 9.0 Hz), 5.00 (s, 2 H), 4.62 (s, 2 H), 3.81 (s, 3 H). °C NMR (125 MHz,
CDClL,): 6 159.2, 141.2, 133.1, 131.5, 130.1, 1294, 128.1, 127.6, 127.2, 113.8, 72.5, 70.2, 55.2.
HRMS ESI: m/z C,H,5;0, [M] calcd 271.0970, found 271.0973.

2-((naphthalen-2-ylmethoxy)methyl)benzoic acid (NAPBzOH) (4b): General procedure 1 using
phthalide 4 and NAPBr, KOH gave 4b (77%) as white solid. 'H NMR (500 MHz, CDCL,): 6 8.09 (m,
1 H), 7.86-7.73 (m, 5 H), 7.60 (m, 1 H), 7.53-7.40 (m, 4 H), 5.03 (s, 2 H), 4.83 (s, 2 H). "C NMR
(100 MHz, CDCl,): 6 172.2, 141.2, 135.5, 133.3, 133.0, 131.6, 128.2, 1279, 127.7, 127 4, 127.3,
1264, 126.1, 1259, 125.7, 73.0, 70.5. HRMS-ESI: m/z C,;H,s0, [M] calcd 291.1021, found
291.1010.

Methyl 2,3,4-tri-O-benzoyl-6-(4-(4-methoxybenzyloxy)butanoyl)-o.-D-glucopyranoside (6a):
General procedure 2 using 3a and 5, DCC gave 6a (93%) as colorless foam. [a],'®= 47.3 (c 0.97,
CHCI,). 'H NMR (500 MHz, CDCl,): ¢ 8.00-7.85 (m, 6 H), 7.51-7.22 (m, 11 H), 6.89 (m, 2 H),
6.18 (t,1 H,/=10.0 Hz),5.62 (t, 1 H,J=9.5 Hz), 529 (m, 2 H), 442 (s, 2 H), 4.30 (m, 3 H), 3.76
(s, 3 H), 346 (m, 5 H), 2.48 (m, 2 H), 1.94 (m, 2 H). "C NMR (125 MHz, CDCl,): 6 1729,
165.6(2C), 165.1, 159.0, 133.3(2C), 133.0, 130.4, 129.8, 129.7, 129.5, 129.1, 129.0, 1289, 128.7,
128.3, 128.1, 113.6, 969, 77.2, 72.4, 719, 70.3, 69.1, 68.7, 67.4, 622, 55.5, 55.1, 30.7, 24.8.
HRMS-ESI: m/z C,,H,,O,, [M+NH,]" calcd 730.2864, found 730.2886.

Methyl 2,3,4-tri-O-benzoyl-6-(2-((4-methoxybenzyloxy)methyl)benzoyl)-a.-D-glucopyranoside
(6b): General procedure 2 using 4a and 5, DCC gave 6b (97%) as colorless foam. [a],'®= 59.1 (¢
0.23, CHCI,). 'H NMR (500 MHz, CDCl,): ¢ 8.06-7.42 (m, 7 H), 7.73 (m, 1 H), 7.52-7.28 (m, 13
H),6.89 (d,1 H,J=10.5Hz),6.19 (t, 1 H,J/=9.0 Hz),5.67 (t,1 H,J=9.5 Hz), 527 (m, 2 H), 4.96
(s,2 H),4.58 (s,2 H), 4.57-4.38 (m, 3 H), 3.80 (s, 3 H), 3.48 (s, 3 H). "C NMR (125 MHz, CDCL,):
0 166.5, 165.8(2C), 165.3, 159.1, 141.4, 133.4(2C), 133.1, 132.5, 130.5(2C), 130.4, 129.9(20),
129.7,129.2,129.1,129.0, 128.8, 128 4, 128.3, 127.5, 127.4, 126 .9, 113.8(2C), 97.0, 72.5,72.0,70.3,
69.9, 69.5, 67.6, 629, 55.7, 55.3. HRMS-ESI: m/z C,H,,0,, [M+Na]" calcd 783.2417, found
783.2385.

Methyl  2,3,4-tri-O-benzoyl-6-(4-4-(naphthalen-2-ylmethoxy)butanoyl)-a.-D-glucopyranoside
(6¢): General procedure 2 using 3b and 5, DCC gave 6¢ (95%) as colorless foam. [a],®= 50.5 (¢
0.50, CHCl,). 'H NMR (500 MHz, CDCl,): ¢ 8.00-7.85 (m, 6 H), 7.50-7.21 (m, 12 H), 6.89 (m, 2
H),6.15 (t,1 H,J=10.0 Hz), 5.59 (t, 1 H, J = 10.0 Hz), 5.25 (m, 2 H), 4.43 (s, 2 H), 4.26 (m, 3 H),
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379 (s, 3 H), 3.47 (m, 5 H), 2.47 (m, 2 H), 1.92 (m, 2 H). ®C NMR (125 MHz, CDCL,): 6 173.1,
165.8, 165.7, 1652, 159.1, 133.4(2C), 133.1, 130.5, 129.9, 129.8, 129.6, 129.2, 129.1, 129.0, 128.8,
1284, 128.2, 113.7,97.0, 72.5, 72.0, 69.2, 68.8, 67.5, 62.3, 55.6, 55.2, 30.8, 24.9. HRMS-ESL: m/z
C,;H,,0,, [M+NH,]* calcd 750.2914, found 750.2925.

Methyl 6-0-(2-((naphthalen-2-ylmethoxy)methyl)benzoyl)-2,3,4-tri-O-benzoyl-o.-D-gluco
pyranoside (6d): General procedure 2 using 4b and 5, DCC gave 6d (97%) as colorless foam. [a],'
=66.9 (c 0.97, CHCI;). '"H NMR (500 MHz, CDCl,): 6 8.04-7.76 (m, 12 H), 7.58-7.26 (m, 14 H),
6.20 (t,1 H,J=10.0 Hz),5.67 (t, 1 H,J =10.0 Hz), 5.29 (m, 1 H), 5.23 (m, 1 H), 5.05 (s, 2 H), 4.82
(s,2 H),4.56-4.37 (m, 3 H), 3.45 (s, 3 H). "C NMR (125 MHz, CDCL,): 6 166.5, 165.8(2C), 165.3,
141.2,1359, 1334, 133.3,133.1, 133.0, 132.6, 130.6, 129.9(2C), 129.7, 129.2, 1290, 128.8, 128 4,
128.3,128.1,127.9,127.7,127.5,127.0, 126.3, 126.0, 125.8, 125.7,97.0,72.9,72.0,70.4,70.3, 69.5,

67.6,62.9,55.7. HRMS-ESI: m/z C,;H,;0,, [M+NH,]* calcd 798.2914, found 798.2946.

SI-Scheme 1. Preparation of glucosides 7 and 8.
PMBBZOH, PyBOP, Pr,NEt ~ PMBBzO
DMF/CH,Cl, HO LevOH,DCC
> BzO
oH -20°Cto 0°C tort, 15 h BzO OMe DMAP, CH,Cl,
HO 0 68% yield 7a 95% yield
BzO
BzO Ome
S1 AcCl, 2,4,6-collidine opéc NAPBZzOH, DCC
. HO ~ 8
-40°C, 7 h, thentort, 12 h BzO DMAP, CH,Cl,
BzO Ome
84% yield 95% yield
8b

Methyl
glucopyranoside (7): Compound 7a (189 mg, 0.29 mmol) (prepared via S1"! in one step, SI-Scheme
1), DCC (101 mg, 0.49 mmmol) and DMAP (4 mg, 0.3 mmol) were dissolved in dry CH,Cl, (3 mL).

2 3-di-O-benzoyl-4-0-levulinyl-6-0-(2-((4-methoxybenzyloxy)methyl)benzoyl)-o -D-

Levulinic acid (44 uL, 0.43 mmol) was added and the mixture was stirred at room temperature for 3
h. After being diluted with ethyl acetate, the mixture was filtered, concentrated in vacuo and purified
by FC to provide 7 (206 mg, 95%). [a],'®= 104.3 (¢ 1.06, CHCL;). '"H NMR (500 MHz, CDCL,): 6
8.04-7.32 (m, 16 H), 690 (d,1 H,J=8.5Hz),601 (t,1 H,/=95Hz),542 (t,1 H,J =10.0 Hz),
541 (m,2 H),5.00 (m, 2 H), 4.60 (s, 3 H),4.50 (m, 2 H),4.27 (m, 1 H), 3.81 (s, 3 H), 3.43 (s, 3 H),
2.65-2.35 (m, 4 H), 2.00 (s, 3 H). "C NMR (125 MHz, CDCl,): 6 205.7, 171.5, 166.4, 165.8, 159.1,
141.3,133.4,133.2,132.5,130.5(2C), 129.9, 129.8, 1294, 129.2, 129.0, 128 4, 128.3, 127.6, 127.5,
1269, 1138, 113.7, 96.9, 72.5, 71.9, 704, 70.0, 689, 67.5, 62.5, 55.6, 55.2, 37.8, 294, 27.9.
HRMS-ESI: m/z C,,H,,0,; [M+Na]* calcd 777.2523, found 777.2540.
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Methyl 6-0-acetyl-2,3-di-O-benzoyl-4-(2-((naphthalen-2-ylmethoxy)methyl)benzoyl)-o.-D-
glucopyranoside (8): Compound 8b (360 mg, 0.36 mmol) (prepared via S1" in one step,
SI-Scheme 1), DMAP (20 mg, 0.16 mmol), 4b (126 mg, 0.43 mmol) and DCC (307 mg, 1.05 mmol)
were dissolved in 3 mL dry CH,Cl,. And the mixture was stirred at rt for 3 h. Then diluted with ethyl
acetate, filtered and concentrated and purified to provide 6 (553 mg, 95%). [a],'® = 65.2 (c 1.26,
CHCI,). 'H NMR (400 MHz, CDCl,): ¢ 8.00-7.58 (m, 10 H), 7.55-7.21 (m, 12 H), 6.14 (t, 1 H,J =
9.6 Hz),5.59 (t, 1 H,J =100 Hz),5.24 (m,2 H),490 (d,1 H,J =144 Hz),4.74 (d,1 H,J =144
Hz), 4.63 (m, 2 H), 435 (m, 1 H), 4.21 (m, 2 H), 3.45 (s, 3 H), 2.05 (s, 3 H). "C NMR (100 MHz,
CDCly): 6 170.6, 165.8, 165.7, 165.4, 141.3, 135.8, 1334, 133.3, 133.2, 1329, 132.8, 1304, 129.9,
129.7,129.1,129.0, 128 4, 128.3,128.1, 127.9, 127.7, 127.5, 127.0, 126 .8, 126.2, 126 0, 125.8,97.0,
72.7, 72.0, 704, 699, 68.8, 67.5, 62.2, 55.6, 20.7. HRMS-ESI: m/z C,,H;4O,, [M+Na]" calcd
741.2312, found 741.2366.

Methyl 2, 3-di-O-benzoyl-6-O-(2-((4-methoxybenzyloxy)methyl)benzoyl)-o.-D-glucopyranoside
(7a) via selective deprotection in 7: Compound 7 (36 mg, 0.048 mmol) was dissolved in 4.4 mL
THF/MeOH (v : v =10 : 1). Hydrazine acetate (23 mg, 0.24 mmol) was added and the mixture was
stirred for 1.5 h at room temperature. Solvents were removed in vacuo and the crude residue was
dissolved in ethyl acetate and washed with aqueous NaHCOs;. The organic layer was dried over
NaSOy4 and filtered. Solvents were removed in vacuo and the crude residue was purified by FC on
silica gel to give 7a (30.3 mg, 96%). [a],'* = 96.0 (¢ 1.24, CHCL,). 'H NMR (500 MHz, CDCL,): 6
7.99 (m, 5 H), 7.70 (m, 1 H), 7.50 (m, 3 H), 7.32 (m, 8 H), 6.87 (d, 1 H,J=8.5Hz),5.78 (t, 1 H,J =
10.0 Hz),5.26 (m, 1 H),5.13(d, 1 H,J=4.0 Hz),4.97 (ab,2 H,J=18.5,4.5Hz),4.74 (dd, 1 H,J =
12.0, 4.5 Hz), 4.58 (m,3 H), 4.09 (m, 1 H), 3.88 (m, 1 H), 3.79 (s, 3 H), 3.43 (s, 3 H). "C NMR
(125 MHz, CDCly): 6 1674, 167.2, 1659, 159.2, 1410, 1334, 132.5, 130.6, 130.3, 1299, 129.8,
129.4,129.3,129.2,129.1, 128 4, 128.0, 127.9, 127.1, 113.8, 113.7,97.1,73.8,72.6,72.4,71.4,70.0,
699, 69.7, 694, 63.5, 55.5, 55.2. HRMS-ESI: m/z Cy;H;,O,, [M+Na]" caled 679.2155, found
679.2145.

Methyl 2, 3-di-O-benzoyl-4-O-levulinyl-a-D-glucopyranoside (7b): General procedure 3 using
TFA/Toluene (v : v =1 : 10) and stirred at room temperature for 5 min gave 7b (96%) as colorless
foam. [a],'® = 212.9 (¢ 0.17, CHCL,). '"H NMR (500 MHz, CDCL,): 6 7.95 (m, 4 H), 7.50 (m, 2 H),
7.37 (m,4 H),6.02 (dd, 1 H,J =120, 10.0 Hz),5.30 (t, 1 H,J = 10.0 Hz), 5.19 (m, 2 H), 3.92 (m, 1
H), 3.79 (m, 2 H), 3.44 (s, 3 H), 2.67 (m, 1 H), 2.56 (m, 2 H), 2.36 (m, 1 H), 2.08 (s, 3 H). "C NMR
(125 MHz, CDCl,): 6 206.1, 172.5, 165.8(2C), 133.3, 133.2, 129.9, 129.7, 128.4, 97.1, 72.1, 70.3,
69.6, 69.1, 61.0, 55.6, 37.8, 29.5, 27.9. HRMS-ESI: m/z C,sH,,0,, [M+H]" calcd 501.1761, found
501.1765.
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Methyl 2,3-di-O-benzoyl-4-(2-((naphthalen-2-ylmethoxy)methyl)benzoyl)-a.-D-glucopyranoside
(8a): Compound 8 (72 mg, 0.1 mmol) was dissolved in a mixture of CH,Cl,/MeOH (v:v=1:1) and
AcCl (0.1 mL) was added at 0 °C. After stirred at room temperature for 2 h, the mixture was
concentrated in vacuo to directly provide 8a in pure form (68 mg, 100%). [a],'*= 724 (c 1.46,
CHCI,). '"H NMR (400 MHz, CDCls): § 8.00-7.21 (m, 22 H), 6.21 (t, 1 H, J=9.6 Hz), 5.52 (t, | H, J
=10.0 Hz), 5.25 (m, 2 H), 497 (d, 1 H, J=14.4 Hz), 4.77 (d, 1 H, J = 14.0 Hz), 4.67 (ab, 2 H, J =
18.0, 12.0 Hz), 3.97 (d, | H, J=11.6 Hz), 3.70 (m, 2 H), 3.42 (s, 3 H). >C NMR (100 MHz, CDCl5):
0166.5,165.8, 141.1, 135.6, 133.3, 133.2(2C), 132.9, 130.6, 129.9, 129.6, 129.1, 129.0, 128.4, 128.3,
128.1, 128.0, 127.9, 127.6, 127.3, 126.8, 126.3, 126.0, 125.8, 125.7, 97.0, 72.7, 72.1, 70.2, 70.1, 69.6,
69.2, 60.9, 55.6. HRMS-ESI: m/z C40H34010 [M+NH4]" calcd 694.2652, found 694.2708.

Methyl 6-0-acetyl-2,3-di-O-benzoyl-a-D-glucopyranoside (8b): General procedure 3 using 8 (72
mg, 0.1 mmol), 2.0 mL TFA/Toluene (v : v=10 : 1), room temperature for 2 h to provide 8b (43 mg,
97%) as colorless foam. [a],"* = 137.1 (¢ 3.42, CHCL,). 'H NMR (400 MHz, CDCl3): § 7.97 (m, 4 H),
7.49 (m, 2 H), 7.35 (m, 4 H), 5.77 (t, 1 H, J=10.0 Hz), 5.24 (dd, 1 H, J=9.2, 3.6 Hz), 5.13 (d, 1 H,
J=3.6 Hz),4.50 (dd, 1 H, J=12.0, 4.8 Hz), 4.40 (dd, 1 H, J=12.0, 2.0 Hz), 3.43 (m, 4 H), 2.14 (s,
3 H). ”C NMR (100 MHz, CDCls): § 171.4, 167.1, 165.9, 133.3, 129.8(2C), 129.1, 129.0, 128.3,
128.3, 97.0, 73.7, 71.3, 69.7, 69.4, 62.9, 55.3, 20.8. HRMS-ESI: m/z Cy3H»409 [M+Na]" calcd
467.1318, found 467.1305.

SI-Scheme 2. Preparation of mannosides 9a and 10.

o 0" HgBr(1.5 eq) HO— OBz
O7i NaH, NAPBr 0 PhSH, CHLCN  NAPO 0
HO -0 ——— > NAPO -0 ————— > NAPO
HO o DMF NAPO O 4Amsn

s . SPh
S2 95% s3 91% s4
HO~ N3
1) NIS, TMSOTY, 93%
9a
1) TIPSCI, imid, CH,Cl, TIPSO~ OBZNAP 2) HF/Pyr, Pyr, 91%
NAPO 0 —
2) NaOMe, MeOH NAPO NIS, TMSOTf
3) NAPBzOH, DCC, DMAP ss SPh HOP(0)(OBU),
91% 3 steps 10

CH,Cl,, 96%

2-Azidoethyl 2-0-(2-((4-methoxybenzyloxy)methyl)benzoyl)-2,3-di-O-(2-methylnaphthyl)-a.-D-
mannopyranoside (9a): Prepared from S2" in seven steps (SI-Scheme 2). [a],®= -33.3 (¢ 0.48,
CHCL,). '"H NMR (400 MHz, CDCL,): 6 8.00 (m, 1 H), 7.78-7.30 (m, 24 H), 5.63 (m, 1 H),
5.10-4.62 (m,9 H),4.20 (dd, 1 H,J=9.2,3.2 Hz),4.02 (t, 1 H,J=9.2 Hz), 3.87-3.63 (m, 4 H),
348 (m, 1 H), 3.22 (m, 2 H). "C NMR (100 MHz, CDCl,): 6 166.2, 140.8, 135.8, 135.5, 1353,
133.2, 133.1(2C), 132.9, 132.8, 132.6, 130.7, 128.02C), 127.8(2C), 127.7, 127.6, 127.5, 127.1,
126.6, 126.1, 126.0, 125.9(2C), 125.8, 125.7(2C), 125.5,97.8,77.8,75.1,73.9,72.5,72.1,71.6,70.3,
69.0,66.7,61.9, 50.2. HRMS-ESI: m/z CH,N,0,Si [M+Na]* calcd 982.4439, found 982.4482.
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Dibutyl 6-O-triisopropylsilyl-2-0-(2-((4-methoxybenzyloxy)methyl)benzoyl)-2,3-di-O-
(2-methylnaphthyl)-a.-D-mannopyranoside phosphate (10): Prepared from S2™ in six steps
(SI-Scheme 2). [a,” = -29.7 (¢ 2.48, CHCL). 'H NMR (300 MHz, CDCl3) & 8.08 (m, 1 H),
7.85-7.26 (m, 24 H), 5.80 (dd, 1 H, J = 6.3, 1.8 Hz), 5.69 (t, 1 H, J = 2.7 Hz), 5.14-4.63 (m, 8 H),
4.24-3.87 (m, 9 H), 1.61 (m, 4 H), 1.38 (m, 4 H), 1.08 (m, 21 H), 0.91 (t, 1 H, J = 7.2 Hz). >C NMR
(125 MHz, CDCl3) ¢ 165.6, 141.6, 136.0, 135.9, 135.3, 133.3, 133.2, 133.0, 132.7, 130.8, 128.0(2C),
127.9, 127.6(3C), 127.4, 126.8, 126.7, 126.4, 126.1, 126.0, 125.9, 125.8(2C), 125.7, 125.6, 74.5,
72.8,70.4,67.9, 67.8,67.7,32.2(3C), 32.1, 18.6, 18.0, 17.9, 13.5, 12.0.

2-Azidoethyl 6-O-triisopropylsilyl-2-0-(2-((4-methoxybenzyloxy)methyl)benzoyl)-2,3-di-O-
(2-methylnaphthyl)-o-D-mannopyransyl-(1—6)-2-0-(2-((4-methoxybenzyloxy)methyl)
benzoyl)-2, 3-di-O-(2-methylnaphthyl)-o.-D-mannopyranoside (11a): Mannosyl dibutylphosphate
10 (39 mg, 0.036 mmol), mannoside 9 (24 mg, 0.03 mmol) and 4A molecular sieves (100 mg) were
weighed into a 10 mL round bottom flask under N, atmosphere. Dry CH,Cl, (2 mL) was added and
the mixture was stirred at room temperature for 1 h before cooled to -30 “C and TBSOTT (8.3 uL,
0.036 mmol) was added. The mixture was stirred between -30°C to -20°C for 1 h and quenched
with drops of Et;N. The mixture was diluted with CH,Cl,, washed with brine and the organic layer
was dried with Na,SO4. Solvents were evaporated in vacuo and the crude residue was purified by FC
to provide 11a (34 mg, 97%). [a],"®=-13.3 (¢ 2.15, CHCL,). 'H NMR (400 MHz, CDCl3): 6 8.10 (m,
2 H), 7.8-7.15 (m, 48 H), 5.74 (s, 1 H), 5.69 (s, 1 H), 5.11-4.55 (m, 18 H), 4.20-3.65 (m, 11 H),
3.40 (m, 1 H), 3.18 (m, 1 H), 0.95 (m, 21 H). °C NMR (125 MHz, CDCl;): J 166.3, 166.0, 141.2,
141.0, 136.2, 135.9(2C), 135.7, 135.4, 135.3, 133.2(3C), 133.1, 132.9(2C), 132.8, 130.9, 130.7,
128.0, 127.9(2C), 127.8(2C), 127.6(2C), 127.5, 127.4, 127.3, 126.9, 126.8, 126.6, 126.3, 126.1(2C),
126.0(2C), 125.9(2C), 125.8, 125.7, 125.6(3C), 125.4, 97.8(2C), 78.3, 78.0, 77.2, 75.2, 75.0, 74.2,
72.7, 72.6, 71.7, 71.3, 70.4, 68.9, 66.6, 66.0, 50.2, 17.9(2C), 11.9. HRMS-ESI: m/z C4H4sN30g
[M+Na]" calcd 826.3104, found 826.3140.

2-Azidoethyl a-D-mannopyranosyl-(1—6)-a.-D-mannopyranoside (12a): Compound 11a (22mg,
0.024 mmol) was dissolved in a mixture of TFA/toluene (3.3 mL, v/v = 10 : 1) at 0 °C and was
stirred at 0 °C for 2 h, warmed to room temperature and stirred for additional 2 h. The mixture was
then diluted with toluene (10 mL), concentrated in vacuo at room temperature. The crude residue
was then treated with MeOH (5 mL) and sodium methoxide (1 mg) (to remove trace amount of
trifluoroacetates that are present on the carbohydrate backbone) and stirred at room temperature for 2
h. Solvent was then evaporated in vacuo. The crude residue was dissolved with H,O and extracted
with Et,O three times. The water phase was concentrated to provide compound 10a (quant). [a],"®=
35.5 (¢ 0.48, MeOH). '"H NMR (500 MHz, CD,0OD) 6 4.86 (d,1 H,J=15Hz),482(d,1H,J=1.5
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Hz), 3.97-3.83 (m, 5 H), 3.80-3.64 (m, 9 H), 3.46 (t,2 H, J = 5.0 Hz). "C NMR (100 MHz, CDCl,)
0 100.5, 999, 72.9, 72.0, 71.2, 70.7, 70.6, 67.1, 67.0, 66.4, 66.0, 61.3, 50.4. HRMS-ESI: m/z
C,,H;N;O,\Na [M+Na]"calcd 434.1387, found 434.1387.

2-Azidoethyl 6-O-triisopropylsilyl-2-O-(2-((4-methoxybenzyloxy)methyl)benzoyl)-2,
3-di-O-(2-methylnaphthyl)-o.-D-mannopyransyl-(1—6)-2-0O-(2-((4-methoxybenzyloxy)methyl)
benzoyl)-2,3-di-O-(2-methylnaphthyl)-o.-D-mannopyransyl-(1—6)-2-0-(2-((4-methoxybenzylox
y)methyl)benzoyl)-2,3-di-O-(2-methylnaphthyl)-o-D-mannopyranoside (11b): The synthesis of
trimmannoside 11b was carried our in an analogous manner as described for 11a, except the
corresponding glycosyl acceptor is dimmanoside 9b. [a],"*= -1.6 (¢ 1.75, CHCL,). 'H NMR (500
MHz, CDCls) ¢ 8.37-8.09 (m, 3 H), 7.87-7.13 (m, 72 H), 5.86 (t, 1 H, J = 2.0 Hz), 5.81 (s, 1 H),
5.76 (t, 1 H, J= 1.5 Hz), 5.20-4.51 (m, 26 H), 4.17 (d, 1 H, J = 1.5 Hz), 4.21-3.88 (m, 10 H), 3.78
(m, 3 H), 3.66 (m, 3 H), 3.48 (m, 1 H), 3.23 (m, 2 H), 1.06-0.83 (m, 21 H). *C NMR (125 MHz,
CDCl) 0 166.3, 166.1, 165.9, 141.3, 141.1(2C), 136.3, 135.9 (3C), 135.6, 135.4, 135.3, 135.1, 133.3,
133.2, 133.1(2C), 133.0, 132.9, 132.8(2C), 132.7, 132.6, 130.9, 130.8, 130.7, 128.1, 128.0(2C),
127.9, 127.8, 127.7, 127.6(2C), 127.5(3C), 127.3, 127.0, 126.8, 126.7, 126.3, 126.2, 126.1(2C),
126.0(2C), 125.9(2C), 125.8(2C), 125.7, 125.6(3C), 125.5(2C), 125.3, 98.2, 98.1, 97.9, 78.3, 78.0,
75.1, 74.1(2C), 72.7, 72.6(2C), 71.8, 71.2, 71.0, 70.5, 68.9, 68.6, 66.7, 66.2, 50.2, 25.8, 17.9(2C),
11.9. HRMS-ESI: m/z C;5,H149N402,Si  [M+Na]" caled 2410.0433, found 2410.0239.

2-Azidoethyl  a-D-mannopyransyl-(1—6)-o-p-mannopyransyl-(1—6)-c-p-mannopyranoside
(12b): Removal of all protecting groups by TFA treatment in trimannoside 11b (11 mg, 0.0045
mmol) was carried out in an identical fashion as described for 12a. [a],'* = 18.9 (¢ 0.29, MeOH). 'H
NMR (500 MHz, CD,0OD) 6 4.89 (d, 1 H,J=2.4Hz),484 (d,1 H,/=15Hz),4.82(d,1H,J=1.8
Hz), 3.96-3.61 (m, 20 H), 3.46 (t,2 H, J = 5.1 Hz). °C NMR (125 MHz, CDCl,) 6 110.8, 110.1,
1109, 744, 734, 72.8, 72.6, 72.5, 72.4, 72.0(2C), 68.6(2C), 68.5, 67.8, 67.3, 67.2, 62.7, 51.8.
HRMS-ESI: m/z C,yH;sN;O,,Na [M+Na]" calcd 596.1915, found 596.1921.

References:

[1] Roy B, Verma P and Mukhopadhyay B. Carbo. Res. 2009, 344, 145-148.

[2] Liu X, Wada R, Boonyarattanakalin S, Castagner B and Seeberger PH. Chem. Commun. 2008, 30,
3510-2.
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NUC1 1H
Pl 10.20 usec
PLW1 18.74300003 w
SFO1 500.1630887 MHz
F2 - Processing parameters
SI 65536
SF 500.1600209 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Il Ll | R N | 1

N N B B s e oo o BRI i L B T

I I I T
85 80 75 70 65 6.0 55 50 45 40 3.5 3.0 25

S I B IR B s
20 1.5 1.0 05 ppm

{
[=] =] [=] o w ™ N N N [+ ] -
& 8 |8 s 18 |38 << N F o |N
© o ~ - | |oi ~Nje o o o~ o
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01225p
HMNOMSNOONMMEMWNNO HWO TFOMAN
NO OO ONNOITMTOWOITOOOOTNAOVWVOO~-WINMH N> -HoOM™W—N
FOWVWOMMOMONNNNNNNNNALOSENAOO®S NN WNO
A4t A A A dddAdAA A A AAA A A AN ST~ OOOONOLMA
k\i:53§§$;;::f=é5§§§§5§§$§éé;éé;ﬁ%ff&ji:j// k\:?\xd;é%féif;;;;i/) ‘ ‘ Current Data Parameters
NAME 01225p
EXPNO 2
PROCNO 1
PMBO F2 - Acquisition Parameters
o Date_ 20111019
Time 11.54
00 &4 INSTRUM spect
BzO e PROBHD 5 mm PABBO BB-
BzO PULPROG zgpg30
8z0 OMe TD 65536
. SOLVENT CDC13
NS 74
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 297.5 K
D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 8.80 usec
PLW1 112.58000183 W
SFO1 125.7779080 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLW2 18.74300003 W
PLW12 0.36736000 W
PLW13 0w
SFO2 500.1620006 MHz
F2 - Processing parameters
SI 32768
‘ “” SF 125.7653562 MHz
WDW EM
‘ SSB 0
LB 1.00 Hz
GB 0
PC 1.40
I ' I i T j I " | T I ) ] ! T - f ) I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters

NAME 01223
EXPNO 1
, PROCNO 1
éb o F2 - Acquisition Parameters
- Date_ 20111021
ge 0 Time 11.41
WO (o) INSTRUM spect
BzO OPMB PROBHD 5 mm PABBO BB~
Z PULPROG 2g30
TD 65536
BzO0  oMe 'l SOLVENT CDCL3
NS 12
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
20 3.1719923 sec
RG 80.6
DW 48.400 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.20 usec
PLWL 18.74300003 W
SFO1 500.1630887 MHz
F2 - Processing parameters
SI 65536
SF 500.1600129 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

e L

LI e o e e L LAMLANE LI B S b B p B s s e e 5 T T T T T T L B T T T T T L B e o T T T T T
T T I I I [ I T I I I 1 I I I I I T

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 0.5 ppm

(=11 e} Q 0N ™

=8| R & S 3l 83 |8 < |-

[ R <t N v~ - AN| |N W ™ [}
iy
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01223
NOFRMEMWVMHOOMIANANDID FLITONOWDMNM ™~
FTORNAMOITONDANODITNOOONANOITNITITNOEMNOOTNONO A O N
B D O 1 Y Y N O O O OOy Oy Oy O 66 B D O~ O A v e e e
Vo) Ts) DI T
@ggwmvmmmmmmmmm(\lNNNNNNNN(\M—%Ht\NNOO\O\I\Nmm BRUKER
Ad A A ddddAddAd A A A A A AAAAA A A A = O~ O WO WYL
Current Data Parameters
NAME 01223
‘ EXPNO 3
PROCNO 1
&b 0 F2 - Acquisition Parameters
— 0 Date_ 20110728
Time 12.57
Y OPMB INSTRUM spect
BzO PROBHD 5 mm PABBO BB-
PULPROG zgpg30
BzO  OMme ) 65536
SOLVENT CDC13
NS 131
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
D11 0.03000000 sec
====zs=== CHANNEL fl =s======
NUC1 13C
Pl 8.80 usec
PLW1 112.58000183 w
SFO1 125.7779080 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLW2 18.74300003 W
PLW12 0.36736000 W
PLW13 0.18408000 w
SF02 500.1620006 MHz
F2 - Processing parameters
SI 32768
F 125.7653370 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T ) ] T [ i T T I " T " T i I j | " I T I "
200 180 160 140 120 100 80 60 40 20 0 ppm
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01224p

(><)

Current Data Parameters

7.990
7.987
7.973
7.970
7.939
7.937
7.923
7.920
7.871
7.857
7.854
7.508
7.500
7.377
7.361
7.264
7.254
6.886
6.171
6.151
6.132
5.592
5.288
5.280
5.267
5.260
5.239
5.232
4.425
4.278
4.271
4.267
3.793
3.466
2.483
2.473
2.468
2.458
2.453
1.946
1.944
1.931
1.919
1.917

&\Z////&’/Kﬁ///r*ﬂ%”/a/////%%

NAME 01224p
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date 20110728
Time 11.24
O ; INSTRUM spect
O i PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
44 0o SOLVENT cDC13
- 0 NS 8
BzO Q D5 2
BzO SWH 10330.578 Hz
FIDRES 0.157632 Hz
BzO  OMme AQ 3.1719923 sec
RG 32
DW 48.400 usec
DE 6.50 usec
TE 294.5 K
D1 1.00000000 sec
======== (CHANNEL fl ========
NUC1 1H
P1 10.20 usec
PLW1 18.74300003 W
SFO1 500.1630887 MHz
F2 - Processing parameters
SI 65536
SF 500.1600143 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
}L PC 1.00
e 1

T

r T [ IR I BN L L D IR B i j T
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 10 0.5 ppm

\ \

T

© hng v o o < (==} D (I~ =4 P~
<} N (3] - - N N M 0 N N
-
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01224p
WO AOANANONMSWOWOWMNS WU NDOM A
— O MO OO A AN ANE-OAULD[~0W WO (@R o)
O.I\.[\..-(Yz.....o.......mq'm(\]‘—q[\qd(\]@(\] o0 BRUKER
MO MO MWWWWM - L L . .
COVWOUOLMMOMMOANNNNNNNNNAHONAODONO = NNWN O <
AT A A A A A A A A A A A A A A A A AN O OOOOO M N
k\::SEE§§£;¢:f=§és£§§§E§$Aéééég;%f%ff::ﬁ:i/) k\i§§xé;€2:i;;;ﬁi/) ‘ ‘ Current Data Parameters
NAME 01224p
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110728
/ Time 11.30
O o INSTRUM spect
PROBHD 5 mm PARBO BB-
PULPROG zgpg30
¢ o TD 65536
N 0 SOLVENT CDC13
BzO Q gg 43
Bz0 SWH 29761.904 Hz
BzO OMe FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 294.8 K
D1l 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 8.80 usec
PLW1 112.58000183 W
SFO1 125.7779080 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PLW2 18.74300003 W
PLW12 0.36736000 W
PLW13 0.18408000 W
SFO2 500.1620006 MHz
F2 - Processing parameters
SI 32768
SF 125.7653413 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
f ) I " I ) T ' I T T I i I ) I j I j I
200 180 160 140 120 100 80 60 40 20 0 ppm
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8.034
8.032
8.018
8.016
7.993
7.991
7.976
7.974
7.931

Society of Chemistry 2013

7.929

7.915
7.912

W
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Suppplementary Information '

Lo

T

T

L e T o o e e N I s
9.0 85 80 75 7.0 6.5 6.0 55 50 45 40 35 3
\ ) \ J UL I \
N (=] (=] Ofe=fv N D[R |N|™M ™
X ":‘ c.] Qooqozczc.o_] qr
2! 3 - e v [N = ||| v ™

e
.0

R AR D R
25 2.0 15 1.0 05

@

O n

< <

< ™M
Current Data Parameters
NAME 01210
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20110713
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 12
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719923 sec
RG 80.6
DW 48.400 usec
DE 6.50 usec
TE 294.2 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.20 usec
PLW1 18.74300003 W
SFO1 500.1630887 MHz
F2 ~ Processing parameters
SI 65536
SF 500.1600150 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

S

ppm
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01210
COrPE A0 HNVWOOMUMWOAMN AN NAHDS NN NWO
SO NNAATMOONOWANOWOWAODITNANONONOSITONWDW O A >
e s e e s s s s s e x e e s s s s s s a s e e e s OO MANLLO OO
OO ADONONNONANNANNOVOOOMSII~ OO + ¢ ¢ v s o o o
QW OO MOOMONNNNNNANNNNNNNNANNNTNATOOOANW Current Data Parameters
AT A A A A A A A AAAAAAAAAAAAAAAA A A A AN O OO0 NAME 01210
\\NNN/PM//// EXPNO 2
PROCNO 1
. F2 - Acquisition Parameters
Date_ 20110713
Time 17.09
(0] - INSTRUM spect
4d PROBHD 5 mm PABBO BB-
BzO 0© 0 ~ PULPROG 2gpg30
BzO TD 65536
826 Q SOLVENT CDC13
Z NS 245
OMe DS 1
| SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 294.8 K
D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ========
NUC1 13C
Pl 8.80 usec
PLW1 112.58000183 W
SFO1 125.7779080 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLW2 18.74300003 w
PLW12 0.36736000 W
PLW13 0.18408000 w
SFO2 500.1620006 MHz
F2 - Processing parameters
SI 32768
SF 125.7653364 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
! I j f I T o I | I ! | T I j I )
200 180 160 140 120 100 80 60 40 20 ppm
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01292
ogomor’)vmmwwmmﬂr—lommmoomr\mml\mLOr-i\OQm‘—H\q*Nr\MNOOWOH
O~ OAONODITNONNONDANO AN O-TINWNOMNNHN0INNO SO N ~O
MO OO0 TITITANNN—ATDOOOPTLTANNNNDTODNNNWNWS T T O
ltll..lcoul.l"‘l‘.l.l‘l..ll.t.ci.lh."l
S~ ~VOVYWOUONNODOOOEOD S PP TTTOOONNNNNNNNANNANN

eSssI==SSm W e

‘ Current Data Farameters

BW(%R

NAME 61292
EXPNO 1
% ) PROCNG L
% ~ OO oPMB
BzO
BzO OMe

_,L‘J_}k EI— Jl[ J) L «J&Lﬁ A Jﬂk it i

L T S M B T

L A B L B B A A B

80 7.5 70 6.5 60 55 40 35 3.0 25 20 15 0.5 ppm
. L A NI

= e g g {%;! b

i1l T 91
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N MWOMPT O AT AN oMo WwWMNMMS O
N A MOANDWNO~ NN FTAST O WNWNWN ST O — 0
S L T T S R e A LR e s B~ B ¢ )¢ § IS LI T BNV BN o\ i 0 6] < 0
N A OONNAMNONOONONNNWOMNSSOMM ¢ ¢ s v 0 s s v s v = U BRUKER
O WVWWINITMNMMMAANCNNNTNNNNNNAWOWNAOO S NN LW o~
A A A A A~ A A A A AT AAAAAAAA A~ WOWWWONWNM o N

|

S===——\=——" N~

Current Data Faramsters

\ NAME 61292
EXPNOC 2
4 0 PROCNO 1
%o N
BzO OPMB
BzO  Ome
waitzlE
usec
§.743 W
0.36736 W
W13 G.184C W
SECZ 500.1620006 MHzZ
| F2 - Processing parameters
' &7 327¢8
| b I SF 125.7683291 MH=z
]__ ' L WEW EM
- y . SSE 0
LR 1.00 Hz
PC 1.40
’ } T T ' ] ' ] " I ' I " I I ' i ' [ K T i
200 18C 260 14¢C 120 100 20 60 40 20 C pEm
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(<)
BRUKER
(<)

Current
NAME
EXPNOC
FROCND

FZ - Acquis
Dare_
Time
IHST WN

5

(R O]

E‘

i
|
!
]
i
AJ‘._._

T

T T T

80 75 70 65 60 55

P
5.0
/L

HEANE B B

:
30 25 20

S

1.5

-

] i
1.0 0.5 ppm

18.7430
300.1630887

Processing

Data Parvameters

01z9¢
1
1

o

izion Parameters

26116930
i7.11

spect

mn PAB2C BB-
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01290
ONNMSIN W I 0w MO OWWWLW et O
NN ANODNOWNOONNAOMNMAN AT OOUNOND MO DM
"'-'----'-'-------"'H[\L(‘)W)Q‘OONI\O’)Q‘Q‘N
L\I\LOO\O("')(\JOOO\Q\O\O'\O\O'\(X)OOI\l\l\mm L R S A BRUKER
\O\Q\OLﬂwmm T N NNNNNNNNNNAATONONN— OGO ™MW
T e e M T T e B B B A B I B B I B AR R B AR B B B e B e o e e S Ve BN BN BN T s | (N
Current Data Parameters
. NAME 0L299
EXPNO 2
}ﬁ (o) PROCND 1
oo : Acquisition Parameters
HO 20110930
BzO OPMB 17.55
BzO OMe
FIDRES
AQ
RG
D
CE
IE
CPD2 16
¥»UCZ 1H
PCFDE S0.C0
PLWZ 18.743000603
PLWLZ A T3GCGE
PIW13 £ 8050
SFO2 Celo
t FZ - Procsssing parameters
SI 32768
‘ } I I SF 125.765338% MHz
| WOW EM
- SB 0
LB 1.00 Hz
G 0
PC 1.40
T I ) I T T T I i T " T i T " I ' I 7 i " T i
200 180 1€0 140 120 100 80 6C 40 20 C ppm
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01296p
— 0~ r~ NN MO™m o)) N WO P N ol O, ;
, aenten 3 888388 €833 BRUKER
\O N WD N MO O W B L T T S . P
o ~ W W MO NN NN -~ N O O O -l D ~ o~
~ — e T I Qe v o)) ™~ I~ O W WL ™ NN
~NFE N
l \ v \ // I \/ Current Data Parameters
NAME 0123¢p
EXPNO 2
PROCNO 1
OH
LevO 0 Eit; ACC&UlSlthEq??J;?Tit:K‘S
o e__ SIS V)
BzO H 16.30
B spect
Z0 Ome

5 mm PASERC BB~
30

CLVENT

€3

€.
30C.C K
.C30C0sCT

18.7430000

500

‘2 - Processing

LB 1.0¢ Hz
GB ¢
PC 1.40
j I j I | i ' ’ 1 i f ! T ' ! ! | i I ! I i
2C0 18C 160 140 120 100 80 60 40 20 0 rem
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MHM(\]OOQO\LOONNNNONKOO\@OO&OLOO@W@NM&OOOOOO[\LOHP(’)&OKOO\LDMHOM
LOLOOOO\[\("):——{\——{O(\]OOOOO\CDI\MHHMMOO[\[\@Q"MOOKOO\OO@LOLOMNr—iO\OOOOL\(D
[\l\[\[\[\[\w&OkO\OLOLOLOLOLF)LOLOMMmmmmmmmm(Y)M(\]C\](\JNN(\JC\](\I(\]C\](\]N(\]N(\]

Current Data Parameters

NAME 01196p
EXPNO 1
PROCNO 1
OH F2 - Acquisition Parameters
0 L Date_ 20111005
LevO Ex Time 10.58
BzO ~~ INSTRUM spect
PROBHD 5 mm PABBO BB-
BzO  OMe PULPROG 2930
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
X} 3.1719923 sec
RG 101
DW 48.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.20 usec
PLW1 18.74300003 W
SFO1 500.1630887 MHz
F2 - Processing parameters
SI 65536
SF 500.1600117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

L L A B B LA N HAAN N IR U SN EARAN HARR EA N I T
80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

8 28 s g B G
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4.597
4.368
4.349
4.337
4.223
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4.216
.196

[l
[EQ]
1

J,,J ,J)

.050

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG

85 80 75 '.70 6.5 60 55 50 4.5 40 35 30 25

15 1.0 0.5 ppm

-
0130

01
1
1

20111012
17.06
spect

5 mm PABBO BB-
zg30

65536
CDC13

16

2

8223.685
0.125483
3.9846387
90.5
60.800
6.50

296.1
2.00000000

CHANNEL £l ====

11.09959412

400.2324716
276

400.23 00169

EM

0

0.30

4]

.00

[
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01301 m
e N O A~ M AN A A A ORI OO~ ©
mgggﬁggm\\lﬂ@ww‘@r\\—4@W‘P’)C)CO&OLOO[\(\!Ol\\QMI\I\OOO\:‘-OOOMOO BRUKER
. . . . . . 0 . . . . . . . . . . . . . . . . . . . . O O0OOYT Y <O WO
SOWOW AN OO NNONTTNWMOOOVSESOWOWWNW ¢ ¢ o o o o o o o
O OWWOWLOMMONONONNNNNNNNNNNNNNNNENAOH ™S NWDO
T i R I R L e e T e T e T e e e i B e B R B e A RO N N eV BNo BN BN I To B o NAME 01301
I\ NM//M//// EXPNO
/ PROCNO 1
Date 20111012
Time 17.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
CAc NS 211
NAPBzO 0 DS 4
BzO SWH 24038.461 Hz
BzO FIDRES 0.266798 Hz
Z0 OMe AQ 1.3631988 sec
i RG 203
DW 20.800 usec
DE 6.50 usec
TE 296.6 K
1 3.00000000 sec
11 0.03000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 13C
Pl 10.00 usec
Ll -1.59 dB
PL1W 51.07626343 W
SFO1L 100.6479773 MHz
======== CHANNEL f2 ===s=====
CPDPRG2 waltzle
NUC2 1H
PCPD2 75.00 usec
PL2 -1.00 dB
PL12 13.39 dB
PL13 20.00 dB
PL2W 11.09959412 W
PL1ZW 0.40393090 W
PL13W 0.08816721 W
SFO2 400.2316009 MH=z
SI 32768
SF 100.6379197 MHz
‘l ‘! J WOW EM
N N PN I . N - | SSB 0
' K B - T i i LB 1.00 Hz
GB 0
PC 1.40
" I T ! f ' I ' I ' T [ j f ! ! ' [ ! ] j
200 180 160 140 120 100 30 c0 40 20 0 ppm
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i NAME
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OH
NAPBZO 0
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80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm
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;l N |
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- e
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1

1
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1€.42
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Nej
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EXPNO
PRCCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
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PL12W
PL13W
SFO2
ST
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e ——————————
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T
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S W
)
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32768
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PROCNO
Date
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18.23
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3
2
8223.685 Hz
0.125483 Hz
3.9846387 sec
45.2
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297.0 K
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0
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0
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PROCNO 1
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Time 14.30
HO INSTRUM spect
QSZNAP PROBHD 5 mm PABBO BR-
NAPO PULPROG zgpg30
NAPO aa. TD 65536
q¢ O//\\,/Ns . : EgLVENT CDC%;
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DwW 20.800 usec
DE 6.50 usec
TE 297.1 K
D1 3.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 10.00 usec
PL1 -1.59 dB
PL1W 51.07626343 W
SFO1 100.6479773 MHz
======== CHANNEL f2 =—======
CPDPRG2 waltzle
NUC2 1H
PCPD2 75.00 usec
PL2 -1.00 dB
PL12 13.39 dB
PL13 20.00 dB
PL2W 11.09959412 W
PL12W 0.40393090 W
PL13W 0.08816721 W
SFO2 400.2316009 MHz
SI 3276¢
SF 100.6379382 MHz
WDW EM
ﬂ 3SB 0
- —— LB 1.00 Hz
GR b
PC . 1:40
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[Q\jNee]
—
“: BRUKER
O O

Current Data Parameters

NAME 0256
EXPNO 1
PROCNO 1
‘ F2 - Acquisition Parameters
TIPSO OBzNAP Date_ 20111210
Time 14.44
NAPO O INSTRUM spect
NAPO 0 PROBHD 5 mm Multinucl
(4 —p- PULPROG zg30
lr\/ O-P-0Bu TD 32768
OBu SOLVENT CDC13
NS 12
DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6477044 sec
RG 32
DW 80.800 usec
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 13.20 usec
PLW1 18.20941925 W
SFO1 300.2318540 MHz
F2 - Processing parameters
ST 32768
SF 300.2300203 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
1.00

e * ’

T T T T - — . B0 BN N L B B

8.5 80 7.5 70 65 60 55 50 45 40 35 30 25 20 1.5 10 05 ppm
AR LA o
838 88 (K3 3% 85 128
< 5lle || Q|2 |53 “|¥lige
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72.75
71.98
70.35
67.87
67.82
67.74

32.24

32.20

32.18

32.14

18.59
17.96
17.92
13.52
12.00

. e

Current Data Parameters
NAM

NAPO 0
NAPO 0
o, O-P-0Buy
OBu
) I ) I
200 180

160

140

120

I

100

80

0256pc
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111212
Time 17.13
INSTRUM spect
PROBHD 5 mm PABBO BB~
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 149
DS 4
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010548 sec
RG 203
DW 16.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL fl ===s=====
NUC1 13C
Pl 8.80 usec
PLW1 112.58000183 W
SFO1 125.7779080 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLW2 18.74300003 W
PLW12 0.36736000 W
PLW13 0w
SFO2 500.1620006 MHz
F2 - Processing parameters
SI 32768
SF 125.7653424 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

ppm
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Current Data Parameters

NAME 0261
TIPSO~ ' 0BzNAP EXPNO 7
NAP%O -0 PROCNO 1
NA
F2 - Acquisition Parameters
Date 20111214
O~ OBzNAP Time 12.08
NAPO -0 INSTRUM spect
NAPO PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
1 L 0 O(B)zNAP SgLVENT cnc;g
< e = :
| SWH 10330.578 Hz
0 FIDRES 0.157632 Hz
\/\N AQ 3.1719923 sec
3 RG 22.6
DW 48.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 10.20 usec
PLW1 18.74300003 W
SFO1 500.1630887 MHz
F2 - Processing parameters
SI 65536
SF 500.1600146 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

—
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Bt ooy
oo o

D~
N e

Current Data Parameters
NAME 0261
EXPNO 2
PROCNO 1
TIPSO~ " oBzNAP 1
. F2 - Acquisition Parameters
NAPO O Date_ 20111213
NAPO Time 14.23
INSTRUM spect
O~ 0OBzNAP PROBHD 5 mm PABBO BB-
LR T "33
\ NAPO SOLVENT cpeli3
~/ NS 179
(0] DS 4
OBzNAP SWH 29761.904 Hz
NAPO -0 FIDRES 0.454131 Hz
NAPO AQ 1.1010548 sec
RG 203
(o) bW 16.800 usec
\/\N3 DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
======== CHANNEL f] ========
NUC1 13C
Pl 8.80 usec
PLW1 112.58000183 w
SFO1 125.7779080 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLW2 18.74300003 W
PLW12 0.36736000 W
PLW13 0w
SF02 500.1620006 MHz
F2 - Processing parameters
SI 32768
SF 125.7653425 MHz
DW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 250 190 180 17c 260 LT 140 1zc zz0 110 i%0 90 g0 79 60 50 40 0 20 bl [ -10 ppir
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H
0 OH Current Data Parameters
HO -0 NAME 0255
HO EXPNO 1
0 PROCNOC 1
[2.9 Og F2 - Rcquisition Parameters
Vg HO Date_ 20111210
HO N Time 11.55
INSTRUM spect
07N ' PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.157632 Hz
AQ 3.1719425 sec
RG 90.5
DW 48.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
======== CHANNEL fl ===s=====
NUC1 1H
Pl 10.20 usec
PLW1 18.74300003 W
SFO1 500.1630887 MHz
F2 - Processing parameters
SI 65536
SF 500.1599946 MHz
WDW EM
SSB 0
! LB 0.30 Hz
GB 0
Ji PC 1.00
1 .
LA AL LA IR B B I A B B
8 7 6 4 3 2 1 0 ppm

5
-0 O|r=| [N
[ RN |~
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Current Data Parameters

Hz
Hz
sec

usec
usec

sec
sec
sec
MHz
usec
MHz
usec
w

W
W

MHz

Hz

NAME 0255pc
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111222
Time 7.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 10240
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631488
RG 203
DW 20.800
DE 6.50
TE 294.3
D1l 3.00000000
dl1l 0.03000000
DELTA 2.90000010
TDO 1
SFOl 100.6479773
NUC1 13C
Pl 10.00
PLW1 -1.00000000
SFO02 400.2316009
NUC2 1H
CPDPRG({2 waltzl6
PCPD2 75.00
PLW2 -1.00000000
PLW12 -1.00000000
PLW13 -1.00000000
F2 — Processing parameters
SI 32768
SF 100.6379140
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40
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Current Data Parameters

NAME 0266p
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111217
Time 17.58
INSTRUM spect
z PROBHD 5 mm Multinucl

2 PULPROG 230

e ' TD 32768
SOLVENT MeOD
NS 16
DS 2
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 203
DW 80.800 usec
DE 6.50 usec
TE 294.0 K
D1 1.00000000 sec
======== CHANNEL fl ===s====
NUC1 1H
pl 13.20 usec
PLW1 18.20941925 W
SFO1 300.2318540 MHz
F2 - Processing parameters
SI 32768
SF 300.2299980 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00

L vernhy A
T R R ML DA TTTTT rrorTrrT T e TTT T T
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Current Data Parameters
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NAME 0266 pc
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120107
Time 8.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT MeOD

NS 15217

DS 4

SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 203

DW 16.800 usec
DE 6.50 usec
TE 294.2 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
TDO 1
SFO1 125.7779080 MHz
NUC1 13C

P1 8.80 usec
PLW1 112.58000183 W
SFO2 500.1620006 MHz
NUC2 1H
CPDPRG([2 waltzle
PCPD2 80.00 usec
PLW2 18.74300003 W
PLW12 0.36736000 W
PLW13 0w

F2 - Processing parameters
SI 32768

SF 125.7651376 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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sec
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