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General Techniques

NMR spectra were recorded on a JEOL Model ECP-400 (400 MHz for 'H, 100 MHz for "*C) instrument in
the indicated solvent. Chemical shifts are reported in units parts per million (ppm) relative to the signal
(0.00 ppm) for internal tetramethylsilane for solutions in CDCl;. 'H NMR spectrum data is reported as
follows: CDCl; (7.26 ppm) or D,O (HOD (4.7015 ppm at 303 K, 4.5025 ppm at 323 K, 4.3168 ppm at 343
K). '"*C NMR spectrum data is reported as follow: CDCl; (77.1 ppm) or acetone-d; (30.3 ppm) as internal
standard for D,O. Multiplicities are reported by using the following abbreviations: s; singlet, d; doublet, t;

triplet, q; quartet, m; multiplet, br; broad, J; coupling constants in Hertz.
Optical rotations were measured on a JASCO model P-1020 polarimeter.

IR spectra were recorded on a Perkin-Elmer Spectrum One FT-IR spectrophotometer. Only the strongest

and/or structurally important peaks are reported as the IR data given in cm™.

All reactions were monitored by thin-layer chromatography carried out on 0.2 mm E. Merck silica gel plates
(60F-254) with UV light, visualized by p-anisaldehyde H,SO, ethanol solution.

Merck silica gel was used for column chromatography.

Gel permeation chromatography (GPC) for qualitative analysis were performed on Japan Analytical Industry
Model LC908 (recycling preparative HPLC), on a Japan Analytical Industry Model RI-5 refractive index
detector and on a Japan Analytical Industry Model 310 ultra violet detector with a polystylene gel column
(JAIGEL-1H, 20mm x 600 mm), using chloroform as solvent (3.5 mL / min).

ESI-TOF Mass spectra were measured with Waters LCT Premier™ XE.
Dry dichloromethane, dry THF, and dry toluene were obtained from solvent purification columns.

N-iodosuccinimide was recrystallized from CCly-1,4 dioxane. Pulverized MS-4A was activated by heating
at 350 °C for 8 h.
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Preparation of the monosaccharide donor 4
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Ethylthio 4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranoside (24)

To a stirred solution of ethylthio 4,6- O-benzylidene-B-D-glucopyranoside' (3) (9.50 g, 30.4 mmol,
1.00 eq.) in CH,Cl, (60.8 mL) was added EDCI-HCI (12.8 g, 66.9 mmol, 2.20 eq.), levulinic acid (6.85 mL,
66.9 mmol, 2.20 eq.) and a catalytic amount of DMAP (371 mg, 3.04 mmol, 0.100 eq.) at 0 °C.  After being
stirred at room temperature for 3 h, the reaction mixture was poured into 1 M HCL. The aqueous layer was
extracted with two portions of ethyl acetate. The combined extract was washed with saturated aq. NaHCO;
and brine, dried over MgSO,, filtered and concentrated /11 vacuo. The residue was chromatographed on
silica gel with 80:20 toluene:ethyl acetate to give ethylthio 4,6-0-benzylidene-2,3-di- O-levulinoyl-B-D-
glucopyranoside (24) (15.4 g, 30.3 mmol, quant.).

[a]p>* = -74.7 (c = 1.20, CHCl;); '"H NMR (400 MHz, CDCl;) & 7.42-7.45 (m, 2H, aromatic), 7.33-7.36 (m,
3H, aromatic), 5.50 (s, 1H, benzylidene), 5.36 (dd, 1H, H-3, J55 =9.2 Hz, J;4 = 9.7 Hz), 5.06 (dd, 1H, H-2,
Ji2=9.7Hz, b3 =9.2 Hz), 4.56 (d, 1H, H-1, Ji, = 9.7 Hz), 4.36 (dd, 1H, H-6a, Js s, = 4.8 Hz, Jyern = 10.6
Hz), 3.77 (dd, 1H, H-6b, Js g, = 9.7 Hz, Jyer = 10.6 Hz), 3.68 (dd, 1H, H-4, Js4 = 9.7 Hz, J,5s = 9.2 Hz), 3.55
(ddd, 1H, H-5, J,s = 9.2 Hz, Js ¢, = 4.8 Hz, Js = 9.7 Hz), 2.52-2.87 (m, 10H, Lev, SCHLCH3), 2.17 (s, 3H,
Lev), 2.13 (s, 3H, Lev), 1.26 (t, 3H, SCH,CH3, J= 7.2 Hz); °C NMR (100 MHz, CDCl;) & 206.3, 206.2,
171.8, 171.5, 136.8, 129.0, 128.2, 126.2, 101.4, 84.2, 78.4, 72.6, 70.8, 70.5, 68.5, 37.8 x 2, 29.7 x 2, 27.9,
24.3,23.5, 14.9; IR (solid): 2971, 2873, 1746, 1718, 1369, 1208, 1152, 1080, 1026, 918, 753, 701, 544 cm™;
HRMS (ESI-TOF) calcd for CosHysNOoS [M+NH,]" m/z= 526.2111, found: 526.2112.
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4,6- 0-Benzylidene-2,3-di- O-levulinoyl-D-glucopyranose (25)

To a stirred solution of ethylthio 4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranoside (24)
(102 mg, 0.201 mmol, 1.00 eq.) in CH,Cl, (2.01 mL) was added benzenesulfinyl morpholine® (46.7 mg,
0.221 mmol, 1.10 eq.) and TH,0 (40.6 pl, 0.241 mmol, 1.20 eq.) at -40 °C. After being stirred at the same
temperature for 5 min, the reaction mixture was poured into a mixture of saturated aq. NaHCO; and 10% aq.
Na,S,0;. The aqueous layer was extracted with two portions of ethyl acetate. The combined extract was
washed with a mixture of saturated aq. NaHCO; and 10% aq. Na,S,0;, and brine, dried over MgSQ,, filtered
and concentrated /17 vacuo. The residue was used for the next reaction without further purification.

To a stirred solution of the residue in CH,Cl, (2.00 mL) was added triethylamine (0.500 mL) at
room temperature. After being stirred at the same temperature for 1 h, the reaction mixture was
concentrated /77 vacuo. The residue was chromatographed on silica gel with 40:60 hexane:ethyl acetate to
give 4,6- 0-benzylidene-2,3-di- O-levulinoyl-D-glucopyranose (25) (89.9 mg, 0.194 mmol, 2 steps 96%, a:p =
61:39). The o:p ratio was determined by 'H NMR analysis.

"H NMR (400 MHz, CDCL;) & 7.34-7.46 (m, 10H, aromaticap), 5.63 (dd, 1H, H-3a, J; = 9.2 Hz, Ji4=9.7
Hz), 5.50 (s, 2H, benzylideneap), 5.40 (br-d, 1H, H-1a, J;» = 2.4 Hz), 5.37 (dd, 1H, H-3B, /3 =9.7 Hz, J 4
= 9.7 Hz), 4.89-4.93 (m, 2H, H-20, H-2B), 4.82 (br-d, 1H, H-1p, J;, = 8.2 Hz), 4.37 (dd, 1H, H-6aB, Js s =
4.8 Hz, Jyem = 10.6 Hz), 4.30 (dd, 1H, H-6aq, Js 5, = 4.8 Hz, Jyer, = 10.1 Hz), 4.18 (ddd, 1H, H-5a, J;5 =9.7
Hz, J5¢, = 4.8 Hz, Js¢4, = 10.1 Hz), 3.95 (br-s, 1H, OHP), 3.52-3.83 (m, 6H, H-4a, H-4p, H-5B, H-6ba, H-6bp,
OHa), 2.50-2.84 (m, 16H, Levap), 2.14-2.19 (m, 12H, Levaf); IR (solid): 3457, 2920, 2871, 1758, 1391,
974, 919, 769, 648, 509 cm’'; HRMS (ESI-TOF) calcd for C3H3,NOo [M+NH,]" m/z = 482.2026, found:

482.2027.
Ph /TOO o
LevO

LevO OH
0-(4,6- 0-Benzylidene-2,3-di- O-levulinoyl-D-glucopyranosyl)trichloroacetimidate (4)

To a stirred solution of 4,6- O-benzylidene-2,3-di- O-levulinoyl-D-glucopyranose (25) (31.7 g, 68.3
mmol, 1.00 eq.) in CH,Cl, (68.3 mL) was added trichloroacetonitrile (20.5 mL, 205 mmol, 3.00 eq.) and a
catalytic amount of Cs,CO; (222 mg, 0.683 mmol, 0.0100 eq.) at room temperature. After being stirred at
the same temperature for 1 h, the reaction mixture was filtered through a pad of Celite and concentrated /77

vacuo. The residue was chromatographed on silica gel with 60:40 hexane:ethyl acetate to give
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0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-D-glucopyranosyl)trichloroacetimidate (4) (39.7 g, 65.2 mmol,
96%, a:p = 50:50). The a:p ratio was determined by "H NMR analysis.

'H NMR (400 MHz, CDCl3) & 8.73 (s, 1H, NHp), 8.67 (s, 1H, NHa), 7.35-7.47 (m, 10H, aromaticaf), 6.50
(d, 1H, H-1a, Ji» = 3.9 Hz), 5.96 (d, 1H, H-1B, Ji» = 7.7 Hz), 5.69 (dd, 1H, H-30, Jh5 = 9.7 Hz, Js.4 = 9.2 Hz),
5.54 (s, 1H, benzylidenea), 5.52 (s, 1H, benzylidenep), 5.42 (dd, 1H, H-3B, 3 =9.2 Hz, Js,4,=9.7 Hz), 5.32
(dd, 1H, H-2B, Ji» = 7.7 Hz, s = 9.2 Hz), 5.19 (dd, 1H, H-20, Ji» = 3.9 Hz, &5 = 9.7 Hz), 4.43 (dd, 1H,
H-6aB, Js g0 = 4.8 Hz, Jyew = 10.1 Hz), 4.35 (dd, 1H, H-6a0, s s = 4.8 Hz, Jyem = 10.1 Hz), 4.12 (ddd, 1H,
H-50, Ji5s = 9.7 Hz, Js6, = 4.8 Hz, Js 6, = 10.1 Hz), 3.70-3.85 (m, 5H, H-4a, H-4p, H-5B, H-6ba, H-6bp),
2.49-2.84 (m, 16H, Levap), 2.14-2.16 (m, 12H, Levap); IR (solid): 3316, 2920, 1751, 1718, 1677, 1364,
1146, 921, 797, 648 cm’; HRMS (ESI-TOF) caled for CosHyN,Oy9 [M+NH,]" m/z = 625.1123, found:

625.1124.
ol
LevO )J\

LevO O CCly
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Preparation of the disaccharide donor 6
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Ethylthio
4,6- 0-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosi
de (5)

A mixture of ethylthio 4,6- O-benzylidene-B-D-glucopyranoside (3) (6.99 g, 22.4 mmol, 1.10 eq.),
0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-D-glucopyranosyl)trichloroacetimidate (4) (12.4 g, 20.4 mmol,
1.00 eq.) (azeotroped twice with dry toluene) and pulverized activated MS-4A (20.0 g) in dry CH,Cl, (407
mL) was stirred at room temperature for 30 min under argon to remove a trace amount of water. Then the
reaction mixture was cooled to -40 °C. A catalytic amount of trimethylsilyltrifluoromethanesulfonate
(0.369 mL, 2.04 mmol, 0.100 eq.) was added to the reaction mixture. After being stirred at the same
temperature for 30 min, the reaction mixture was neutralized with triethylamine, filtered through a pad of
Celite and concentrated /7 vacuo. The residue was chromatographed on silica gel with 48:52 hexane:ethyl
acetate to  give  ethylthio  4,6-O0-benzylidene-3-0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-
glucopyranosyl)-3-D-glucopyranoside (5) (10.6 g, 14.0 mmol, 69%) and ethylthio 4,6- O-benzylidene-2-0
-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranoside (26) (0.994 g, 1.31

mmol, 6%).

B(1,3) isomer (5)
[a]p** = -54.0 (c = 1.03, CHCl;); '"H NMR (400 MHz, CDCl3) & 7.31-7.51 (m, 10H, aromatic), 5.55 (s, 1H,
benzylidene), 5.44 (s, 1H, benzylidene), 5.33 (dd, 1H, B-3, /x5 =9.7 Hz, /4 = 9.7 Hz), 5.10 (dd, 1H, B-2,
Jia=7.7Hz, Js=9.7Hz), 4.85 (d, 1H, B-1, J, = 7.7 Hz), 4.47 (d, 1H, A-1, J;, = 9.7 Hz), 4.36 (dd, 1H,
A-6a, Js g, = 4.8 Hz, Jyer = 10.6 Hz), 4.28 (d, 1H, OH, Jy,0n = 4.8 Hz), 4.20 (dd, 1H, B-6a, Js¢, = 4.8 Hz,
Jyem = 10.6 Hz), 3.73-3.79 (m, 3H, A-3, A-6b, B-6b), 3.68 (dd, 1H, B-4, Jss = 9.7 Hz, J,5 = 9.7 Hz),
3.59-3.64 (m, 2H, A-2, A-4), 3.41-3.49 (m, 2H, A-5, B-5), 2.44-3.01 (m, 10H, Lev, SC HAH;), 2.22 (s, 3H,
Lev), 2.13 (s, 3H, Lev), 1.32 (t, 3H, SCH,CH3, J= 7.2 Hz); °C NMR (100 MHz, CDCl;) & 208.9, 206.3,



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010 S7

171.7 x 2, 137.4, 136.9, 129.1 x 2, 128.3, 128.2, 126.3, 126.1, 103.1, 101.5, 101.0, 87.0, 84.7, 79.2, 78.3,
72.8,72.4,71.9, 70.9, 68.7, 66.3, 37.8, 30.1, 29.8, 27.9, 27.7, 24.3, 15.1; IR (solid): 3488, 2868, 2457, 2272,
1719, 1387, 1147, 1106, 917, 693, 524 cm’'; HRMS (ESI-TOF) caled for CssHsoNO,S [M+NH,]™ m/z =

776.2952, found: 776.2944.
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B(1,2) isomer (26)

[a]p”® = -65.8 (c = 1.14, CHCl;); '"H NMR (400 MHz, CDCls) & 7.34-7.52 (m, 10H, aromatic), 5.53 (s, 1H,
benzylidene), 5.49 (s, 1H, benzylidene), 5.35 (dd, 1H, B-3, /3 = 9.2 Hz, J;4 = 9.2 Hz), 5.04-5.11 (m, 2H,
B-1, B-2), 4.52 (d, 1H, A-1, J;, = 9.7 Hz), 4.31-4.38 (m, 2H, A-6a, B-6a), 3.93 (ddd, 1H, A-3, J,5 = 8.7 Hz,
J4=18.7Hz, oy =3.9 Hz), 3.81-3.87 (m, 2H, B-6b, OH), 3.71-3.76 (m, 2H, B-4, A-6b), 3.65 (dd, 1H, A-2,
Jia=9.7 Hz, Jb3 = 8.7 Hz), 3.48-3.54 (m, 2H, A-4, B-5), 3.44 (ddd, 1H, A-5, J;5s = 9.7 Hz, Js ¢, = 4.8 Hz,
Jgp = 9.7 Hz), 2.46-2.84 (m, 10H, Lev, SCHLCH;), 2.19 (s, 3H, Lev), 2.13 (s, 3H, Lev), 1.28 (t, 3H,
SCH,C H3, J= 7.2 Hz); *C NMR (100 MHz, CDCl5) & 208.0, 206.3, 171.8, 171.5, 137.2, 136.9, 129.2, 129.1,
128.3, 128.2, 126.4, 126.2, 101.8, 101.7, 101.5, 84.1, 80.4, 80.3, 78.2, 75.2, 72.7,71.9, 70.3, 68.7, 68.5, 66.3,
37.8x2,29.9,29.8,27.9, 24.4, 14.7; IR (solid): 3425, 2856, 2351, 1742, 1706, 1368, 1307, 1154, 1097, 971,
749, 698, 547 cm’.

Ph—XO o
O
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Ethylthio
2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-gl
ucopyranoside (6)

To a stirred solution of ethylthio 4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-§
-D-glucopyranosyl)-f-D-glucopyranoside (9) (1.02 g, 1.34 mmol, 1.00 eq.) in pyridine (6.70 mL) was added
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benzoyl chloride (0.471 mL, 4.02 mmol, 3.00 eq.) and a catalytic amount of DMAP (16.4 mg, 0.134 mmol,
0.100 eq.) at room temperature. After being stirred at 120 °C for 4 h, the reaction mixture was poured into
1 M HCI. The aqueous layer was extracted with two portions of ethyl acetate. The combined extract was
washed with 1 M HCI, saturated aq. NaHCOj; and brine, dried over MgSQO,, filtered and concentrated /7
vacuo. The residue was chromatographed on silica gel with 97:3 toluene:acetone to give ethylthio
2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)
-B-D-glucopyranoside (6) (1.11 g, 1.28 mmol, 96%).

[o]p”* =-42.7 (c = 1.05, CHCl;); '"H NMR (400 MHz, CDCl;) & 8.04 (d, 2H, aromatic, /= 7.7 Hz), 7.32-7.65
(m, 13H, aromatic), 5.57 (s, 1H, benzylidene), 5.38 (s, 1H, benzylidene), 5.31 (dd, 1H, A-2, J;,=9.7 Hz, J;
=9.2 Hz), 5.08 (dd, 1H, B-3, J43 = 8.7 Hz, J;4 = 9.2 Hz), 5.01 (dd, 1H, B-2, Ji, = 7.7 Hz, J,; = 8.7 Hz), 4.70
(d, 1H, B-1, J1, = 7.7 Hz), 4.60 (d, 1H, A-1, J;, = 9.7 Hz), 4.38 (dd, 1H, A-6a, Js 5, = 4.8 HZ, Jpe = 10.6 Hz),
4.24 (dd, 1H, B-6a, Js¢, = 4.8 Hz, Jyew = 10.1 Hz), 4.18 (dd, 1H, A-3, Jh3 = 9.2 Hz, Js, = 8.7 Hz), 3.81 (dd,
1H, A-6b, Js g, = 10.1 Hz, Jyer = 10.6 Hz), 3.75 (dd, 1H, A4, Js,= 8.7 Hz, J;5=9.7 Hz), 3.68 (dd, 1H, B-6b,
Js oo = 10.1 Hz, Jye = 10.1 Hz), 3.63 (dd, 1H, B4, Js, = 9.2 Hz, J;5 = 9.7 Hz), 3.56 (ddd, 1H, A-5, J;5=9.7
Hz, Jsg = 4.8 Hz, Js g, = 10.1 Hz), 3.37 (ddd, 1H, B-5, J; 5 = 9.7 Hz, Js ¢, = 4.8 Hz, Js , = 10.1 Hz), 2.33-2.76
(m, 10H, Lev, SCHCH;), 2.08 (s, 6H, Lev), 1.20 (t, 3H, SCH,CH; J = 7.2 Hz); °C NMR (100 MHz,
CDCl3) §206.4 x 2, 171.8, 171.5, 165.1, 137.3, 136.9, 133.6, 129.9, 129.6, 129.2, 129.1, 128.8, 128.3, 128.2,
126.2, 126.1, 101.4, 101.2, 101.1, 84.4, 79.6, 78.9, 78.4, 72.2, 71.9, 71.8, 71.2, 68.6, 66.3, 37.9, 37.8, 29.7 x
2, 28.0, 27.5, 24.1, 14.8; IR (solid): 2972, 1753, 1717, 1401, 1364, 1149, 1095, 1015, 917, 751, 698, 540

1
Ph /%O Phgvo @) o
LevO @) SEt

cm .
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B A
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Preparation of the tetrasaccharide donor 10
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2- 0-Benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-D-glu
copyranose (27)

To a stirred solution of ethylthio 2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- 0
-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranoside (6) (103 mg, 0.119 mmol, 1.00 eq.) in CH,Cl, (1.19
mL) was added benzenesulfinyl morpholine (27.8 mg, 0.131 mmol, 1.10 eq.) and Tf,0 (24.0 pl, 0.143 mmol,
1.20 eq.) at -50 °C. After being stirred at the same temperature for 5 min, the reaction mixture was poured
into a mixture of saturated aq. NaHCO; and 10% aq. Na,S,03;. The aqueous layer was extracted with two
portions of ethyl acetate. The combined extract was washed with a mixture of saturated aq. NaHCO; and
10% aq. Na,S,0;, and brine, dried over MgSQ,, filtered and concentrated /17 vacuo. The residue was used
for the next reaction without further purification.

To a stirred solution of the residue in CH,Cl, (2.00 mL) was added triethylamine (0.500 mL) at
room temperature. After being stirred at the same temperature for 1 h, the reaction mixture was
concentrated /11 vVacuo. The residue was chromatographed on silica gel with 91:9 toluene:acetone to give
2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-D-glucop
yranose (27) (84.2 mg, 0.103 mmol, 2 steps 86%, a:p = 66:34). The a:p ratio was determined by "H NMR

analysis.

'H NMR (400 MHz, CDCl;) & 8.04-8.07 (m, 4H, aromaticaf), 7.31-7.64 (m, 26H, aromaticop), 5.55 (s, 1H,
benzylidenea), 5.53 (s, 1H, benzylidenef), 5.46 (br-s, 1H, A-1a), 5.37 (s, 1H, benzylidenea), 5.35 (s, 1H,
benzylidenep), 5.06-5.17 (m, 4H, A-2a, A-2, B-3a, B-3p), 4.98-5.03 (m, 2H, B-2a, B-2p), 4.85 (d, 1H,
B-la, Ji, =7.7 Hz), 4.78 (dd, 1H, A-1B, Ji, = 8.2 Hz, J, ou = 8.7 Hz), 4.75 (d, 1H, B-1B, J1, = 7.7 Hz), 4.44
(dd, 1H, A-3a, J»5=9.2 Hz, Js4=9.7 Hz), 4.34 (dd, 1H, A-6aP, Js ¢, = 4.8 Hz, Jpery = 10.1 Hz), 4.11-4.30 (m,
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6H, A-3B, A-5a, A-6aa, B-6aa, B-6a3, OHP), 3.89 (d, 1H, OHo, J, oy = 2.4 Hz), 3.59-3.81 (m, 8H, A-4a,
A-4pB, B-4a, B-4B, A-6ba, A-6bP, B-6ba, B-6bp), 3.38-3.54 (m, 3H, A-5B, B-5a, B-5f), 2.01-2.71 (m, 28H,
Levap); IR (solid): 3493, 2921, 2862, 2056, 1895, 1709, 1601, 1413, 1265, 975, 772, 672, 534 cm™'; HRMS
(ESI-TOF) calcd for C43HsoNO, s [M+NH,]" m/z= 836.3130, found: 836.3127.

Ph—\-0 F’hgvo 0
o) e
LevO O

OLev BzO OH

B A

0-(2- 0-Benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-D-
glucopyranosyl)trichloroacetimidate (7)

To a stirred solution of 2-0-benzoyl-4,6- O-benzylidene-3-0-(4,6- O-benzylidene-2,3-di- O0-
levulinoyl-B-D-glucopyranosyl)-D-glucopyranose (27) (4.34 mg, 5.30 mmol, 1.00 eq.) in CH,Cl, (26.5 mL)
was added trichloroacetonitrile (2.66 mL, 26.5 mmol, 5.00 eq.) and a catalytic amount of Cs,CO; (173 mg,
0.530 mmol, 0.100 eq.) at room temperature. After being stirred at the same temperature for 1 h, the
reaction mixture was filtered through a pad of Celite and concentrated /7 vacuo. The residue was
chromatographed on silica gel with 94:6 toluene:acetone to give 0-(2-0-benzoyl-4,6-0-benzylidene-3-0-
(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-D-glucopyranosyl)trichloroacetimidate )
(4.86 g, 5.06 mmol, 96%, o:p = 84:16). The a:p ratio was determined by '"H NMR analysis.

'"H NMR (400 MHz, CDCl3) & 8.65 (s, 1H, NHP), 8.57 (s, 1H, NHa), 7.99-8.03 (m, 4H, aromaticap),
7.33-7.64 (m, 26H, aromaticof}), 6.61 (d, 1H, A-la, J;, = 4.3 Hz), 6.05 (d, 1H, A-1B, J;, = 7.2 Hz), 5.62 (s,
1H, benzylidenea), 5.60 (s, 1H, benzylidenep), 5.56 (dd, 1H, A-2B, Ji, = 7.2 Hz, /53 = 7.7 Hz), 5.37-5.40 (m,
3H, A-2a, benzylideneaf), 5.13-5.18 (m, 2H, B-3a, B-3p), 5.02-5.08 (m, 2H, B-2a, B-2B), 4.84 (d, 1H, B-1a,
Ji»=7.7Hz),4.77 (d, 1H, B-1p, Ji» = 7.7 Hz), 4.44-4.48 (m, 2H, A-30, A-6ap), 4.37 (dd, 1H, A-6aq, Js s =
4.8 Hz, Jyem = 10.6 Hz), 4.33 (dd, 1H, B-6a0,, Js ¢, = 4.8 Hz, Jyer = 10.6 Hz), 4.22-4.26 (m, 2H, A-3p, B-6ap),
4.11 (ddd, 1H, A-5a, Jy5 = 9.7 Hz, Js 6, = 4.8 Hz, Js 6, = 10.1 Hz), 3.96 (dd, 1H, A-4P, Js4=9.2 Hz, J;5=9.2
Hz), 3.63-3.88 (m, 8H, A-4a, B-4a, B-4B, A-5B, A-6ba, A-6bp, B-6ba, B-6bp), 3.51 (ddd, 1H, B-5a, J;5 =
9.7 Hz, Jsg, = 4.8 Hz, Js g = 9.7 Hz), 3.42 (ddd, 1H, B-5B, Jys = 9.7 Hz, s, = 4.8 Hz, Js o = 10.6 Hz),
2.06-2.75 (m, 28H, Leva); IR (solid): 2886, 1720, 1368, 1142, 959, 793, 664, 530 cm’".
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Ph/%O PthOO 0 NH
LevO O )J\

OLev BzO O 'CCly

B A

Ethylthio
2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylidene-B-D-glucopyranosyl)-p-D-glucopyranoside (8)

To a stirred solution of ethylthio 4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-p
-D-glucopyranosyl)-p-D-glucopyranoside (6) (4.03 g, 4.67 mmol, 1.00 eq.) in THF (50.0 mL) was added
acetic acid (5.00 mL) and hydrazine monohydrate (2.00 mL) at 0 °C. After being stirred at the same
temperature for 20 min, the reaction mixture was poured into 1 M HCl. The aqueous layer was extracted
with two portions of ethyl acetate. The combined extract was washed with saturated aq. NaHCOj3 and brine,
dried over MgSO,, filtered and concentrated /7 vacuo. The residue was chromatographed on silica gel with
89:11 toluene:acetone to give ethylthio 2-0-benzoyl-4,6- 0-benzylidene-3-0-(4,6- 0-benzylidene-B-D-
glucopyranosyl)--D-glucopyranoside (8) (3.09 g, 4.63 mmol, 99%).

[a]p”* = -49.6 (c = 1.05, CHCl;); 'H NMR (400 MHz, CDCl;) 8 8.05 (d, 2H, aromatic, /= 7.7 Hz), 7.31-7.61
(m, 13H, aromatic), 5.61 (s, 1H, benzylidene), 5.41 (s, 1H, benzylidene), 5.35 (dd, 1H, A-2, J;,=9.7 Hz, J;
=9.2 Hz), 4.72 (d, 1H, A-1, J;, = 9.7 Hz), 4.46 (d, 1H, B-1, J;, = 7.7 Hz), 4.42 (dd, 1H, A-6a, Js¢, = 4.8 Hz,
Jyem = 10.1 Hz), 4.20 (dd, 1H, A-3, &3 = 9.2 Hz, 44 = 8.7 Hz), 3.77-3.86 (m, 3H, A-4, B-6a, A-6b),
3.57-3.63 (m, 2H, B-3, A-5), 3.42-3.47 (m, 3H, B-2, B-4, B-6b), 3.28 (ddd, 1H, B-5, J,s = 9.7 Hz, Js¢, = 4.8
Hz, Js ¢ = 9.7 Hz), 2.92 (d, 1H, OH, Js,0n = 2.4 Hz), 2.66-2.80 (m, 2H, SCH,CHs), 2.54 (d, 1H, OH, J53 01
= 1.0 Hz), 1.25 (t, 3H, SCH,CHjs, J= 7.2 Hz); ®C NMR (100 MHz, CDCl3) § 165.9, 137.0, 136.7, 133.6,
130.0, 129.7, 129.5, 129.3, 128.6, 128.4, 128.3, 126.4, 126.2, 103.1, 101.9, 101.7, 84.4, 80.3, 79.4, 79.1, 73.5,
72.8, 72.0, 71.0, 68.6, 68.4, 66.7, 24.2, 14.9; IR (solid): 3488, 2980, 2868, 1721, 1452, 1388, 1287, 1183,
1071, 971, 922, 751, 710, 572 cm™; HRMS (ESI-TOF) calcd for C3sH,NO, S [M+NH,]" m/z = 684.2479,

found: 684.2487.
PA—TO\PhST0\ 4
@) @)
HO (@) SEt
OH OBz

B A
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Ethylthio

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6-
0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-
glucopyranoside (9)

A mixture of ethylthio  2-0-benzoyl-4,6- 0-benzylidene-3-0-(4,6- 0-benzylidene-B-D-
glucopyranosyl)-B-D-glucopyranoside (8) (46.8 mg, 0.0702 mmol, 1.17 eq.), 0-(2-0-benzoyl-4,6-0-
benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-D-glucopyranosyl)trichloroa
cetimidate (7) (56.1 mg, 0.0600 mmol, 1.00 eq.) (azeotroped twice with dry toluene) and pulverized
activated MS-4A (120 mg) in dry CH,Cl, (2.40 mL) was stirred at room temperature for 30 min under argon
to remove a trace amount of water. Then the reaction mixture was cooled to -50 °C. A catalytic amount
of trimethylsilyltrifluoromethanesulfonate (1.09 pL, 6.00 umol, 0.100 eq.) was added to the reaction mixture.
After being stirred at the same temperature for 30 min, the reaction mixture was neutralized with
triethylamine, filtered through a pad of Celite and concentrated /7 vacuo. The residue was
chromatographed on silica gel with 94:6 toluene:acetone to give ethylthio 2- 0-benzoyl-4,6- O-benzylidene-3-
0-(4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-
D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (9) (79.2 mg, 0.0540
mmol, 90%).

[a]p”* = -32.8 (¢ = 1.11, CHCl;); 'H NMR (400 MHz, CDCl;) & 8.00-8.02 (m, 4H, aromatic), 7.20-7.64 (m,
26H, aromatic), 5.56 (s, 1H, benzylidene), 5.44 (s, 1H, benzylidene), 5.42 (s, 1H, benzylidene), 5.23-5.29 (m,
2H, A-2, D-3), 5.11 (dd, 1H, C-2, Ji, = 4.8 Hz, Jh3 = 4.3 Hz), 5.06 (dd, 1H, D-2, J,, = 7.7 Hz, Jh3 = 9.2 Hz),
5.01 (d, 1H, C-1, J;, = 4.8 Hz), 4.88 (d, 1H, D-1, J;, = 7.7 Hz), 4.85 (s, 1H, benzylidene), 4.66 (d, 1H, A-1,
Ji2=9.7 Hz), 4.39-4.41 (m, 2H, B-1, A-6a), 4.23 (dd, 1H, D-6a, Js 6, = 4.8 Hz, Jyer = 10.1 Hz), 4.18 (dd, 1H,
A-3, 3 =92 Hz, Ji4 = 8.7 Hz), 4.03-4.08 (m, 2H, C-4, C-6a), 3.93 (dd, 1H, C-3, /3 = 4.3 Hz, Jy, = 8.2
Hz), 3.39-3.86 (m, 13H, B-2, B-3, A-4, B-4, D-4, A-5, C-5, D-5, A-6b, B-6a, B-6b, C-6b, D-6b), 3.25 (ddd,
1H, B-5, J;5 = 9.2 Hz, Js ¢, = 4.8 Hz, Js, = 10.1 Hz), 3.07 (d, 1H, OH, s, 0n = 3.4 Hz), 2.49-2.80 (m, 10H,
Lev, SCHAHS), 2.14 (s, 3H, Lev), 2.12 (s, 3H, Lev), 1.23 (t, 3H, SCH,CH;, J = 7.2 Hz); >C NMR (100
MHz, CDCl5) & 207.0, 206.4, 171.9, 171.3, 165.7, 165.2, 137.5, 137.3, 137.0, 136.7, 133.6, 133.4, 129.9,
129.8, 129.6, 129.4, 129.1, 128.9, 128.7, 128.5, 128.3 x 3, 128.0, 126.4, 126.2, 126.1, 126.0, 103.1, 101.9,
101.6, 101.5, 100.5 x 2, 99.2, 84.4, 79.1, 78.9, 78.4, 77.7, 77.2, 74.2, 73.9, 72.0, 70.8, 68.8, 68.6 x 2, 68.5,
66.9, 66.3, 65.5,37.9 x 2, 29.8 x 3, 29.7, 28.1, 27.8, 24.3, 14.9; IR (solid): 3523, 2923, 2853, 2362, 1720,
1380, 1069, 917, 734, 672, 507 cm™'; HRMS (ESI-TOF) calcd for C;gHggNO2S [M+NH,]" m/z= 1484.5159,
found: 1484.5149.
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Ph—XO Ph6VO PhO/TO Ph6TO 0
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D C B A

Ethylthio

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzyliden
e-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyra
nosyl)-B-D-glucopyranoside (10)

To a stirred solution of ethylthio 2-0-benzoyl-4,6- 0-benzylidene-3-0-(4,6- 0-benzylidene-3-0-
(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glu
copyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranoside (9) (3.53 g, 2.40 mmol, 1.00 eq.) in pyridine (12.0
mL) was added acetic anhydride (2.25 mL, 24.0 mmol, 10.0 eq.) and a catalytic amount of DMAP (29.3 mg,
0.240 mmol, 0.100 eq.) at room temperature. After being stirred at the same temperature for 30 min, the
reaction mixture was poured into 1 M HCI. The aqueous layer was extracted with two portions of ethyl
acetate. The combined extract was washed with 1 M HCI, saturated aq. NaHCOs and brine, dried over
MgSQO,, filtered and concentrated /77 vacuo. The residue was chromatographed on silica gel with 95:5
toluene:acetone to give ethylthio 2-0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- 0-benzylidene-3- 0-
(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-f-D-glucopyranosyl)-p-D-glu
copyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (10) (3.48 g, 2.30 mmol, 96%).

[a]p®* =-33.5 (¢ = 1.13, CHCl;); '"H NMR (400 MHz, CDCl)  8.04 (d, 2H, aromatic, J= 7.2 Hz), 7.98 (d,
2H, aromatic, J = 7.2 Hz), 7.29-7.68 (m, 25H, aromatic), 7.21 (t, 1H, aromatic, J = 7.2 Hz), 5.53 (s, 1H,
benzylidene), 5.38 (s, 1H, benzylidene), 5.17-5.21 (m, 2H, H-2’, benzylidene), 5.11 (dd, 1H, D-3, 45 = 8.7
Hz, J;4=9.2 Hz), 4.99 (dd, 1H, D-2, J,, = 7.7 Hz, J,; = 8.7 Hz), 4.93 (dd, 1H, A-2, i, =9.7 Hz, J/,5=9.2
Hz), 4.90 (s, 1H, benzylidene), 4.88 (d, 1H, H-1°, J;, = 6.8 Hz), 4.83 (dd, 1H, H-2, J;, = 5.3 Hz, J,; = 5.8
Hz), 4.70 (d, 1H, D-1, J,, = 7.7 Hz), 4.64 (d, 1H, H-1, J;, = 5.3 Hz), 4.50 (d, 1H, A-1, J;», = 9.7 Hz), 4.34
(dd, 1H, A-6a, Js ¢, = 4.8 Hz, Jyer = 10.6 Hz), 4.22 (dd, 1H, D-6a, Js 6, = 4.8 Hz, Jyer, = 10.6 Hz), 4.09-4.18
(m, 3H, A-3, H-6a, H-6a’), 4.05 (dd, 1H, H-3’, /45 = 8.7 Hz, J;4 = 9.2 Hz), 3.90 (dd, 1H, H-4, J;, = 9.2 Hz,
Jis=9.2 Hz),3.84 (dd, I1H, H-4’, Js4=9.2 Hz, J;5=9.2 Hz), 3.54-3.77 (m, 6H, H-3, D-4, A-6b, D-6b, H-6b,
H-6b"), 3.32-3.50 (m, 5H, A-4, A-5, D-5, H-5, H-5"), 2.34-2.72 (m, 10H, Lev, SCHLH3), 2.09 (s, 3H, Lev),
2.05 (s, 3H, Lev), 1.73 (s, 3H, Ac), 1.20 (t, 3H, SCH,CHs, J= 7.2 Hz); *C NMR (100 MHz, CDCl;) & 206.5,
206.4,171.8,171.4,169.2, 164.9, 164.8, 137.4, 137.3, 137.2, 136.9, 133.8, 133.4, 129.9, 129.8, 129.7, 129.3,
129.1, 129.0, 128.9, 128.6, 128.3, 128.2 x 2, 126.3 x 2, 126.2, 126.1, 101.6, 101.4, 101.1, 100.9, 100.7, 99.0,
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98.4, 844, 78.6, 784 x 2, 78.1, 76.7, 76.2, 73.9, 72.8, 72.5, 71.8 x 2, 71.2, 68.8, 68.6 x 2, 66.2, 66.1, 65.7,
37.9,37.8,29.7x 2, 28.0, 27.6, 24.3, 20.5, 14.8; IR (solid): 2983, 2884, 1753 1719, 1374, 1267, 1095, 1006,
746, 696, 515 cm’; HRMS (ESI-TOF) caled for CgHgNO,;S [M+NH,]" m/z = 1526.5264, found:

1526.5272.
Ph/%O Phgvoo Phgvoo Phgvoo o
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Preparation of the tetrasaccharide acceptor 11

6-(((4-Methylphenyl)sulfonyl)oxy)hexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden
e-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyra
nosyl)-B-D-glucopyranoside (28)

A mixture of 1,6-hexanediol mono-p-toluenesulfonate (21.7 mg, 79.5 umol, 1.20 eq.), ethylthio
2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3
- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-
B-D-glucopyranoside (10) (100 mg, 66.2 umol, 1.00 eq.) (azeotroped twice with dry toluene) and pulverized
activated MS-4A (265 mg) in dry CH,Cl, (2.65 mL) was stirred at room temperature for 30 min under argon
to remove a trace amount of water. Then the reaction mixture was cooled to -35 °C.  N-iodosuccinimide
(17.9 mg, 79.5 umol, 1.20 eq.) and a catalytic amount of trifluoromethanesulfonic acid (2.93 pL, 33.1 pumol,
0.500 eq.) were added to the reaction mixture. After being stirred at the same temperature for 30 min, the
reaction mixture was neutralized with triethylamine and filtered through a pad of Celite. The filtrate was
poured into a mixture of saturated aq. NaHCO; and 10% aq. Na,S,0; with cooling. The aqueous layer was
extracted with two portions of ethyl acetate. The combined extract was washed with a mixture of saturated
aq. NaHCO; and 10% aq. Na,S,03, and brine, dried over MgSQ,, filtered, and evaporated /17 vacuo. The
residue  was  chromatographed on silica gel with  92:8  toluene:acetone to  give
6-(((4-methylphenyl)sulfonyl)oxy)hexyl 2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- 0-
benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucop
yranosyl)-B-D-glucopyranosyl)-3-D-glucopyranosyl)-B-D-glucopyranoside (28) (35.2 mg, 20.5 pmol, 31%).

[a]p™* = -31.9 (c = 0.290, CHCl;); '"H NMR (400 MHz, CDCls) & 8.01 (d, 2H, aromatic, J/= 8.2 Hz), 7.97 (d,
2H, aromatic, J= 7.7 Hz), 7.76 (d, 2H, aromatic, J = 7.7 Hz), 7.24-7.64 (m, 28H, aromatic), 5.51 (s, 1H,
benzylidene), 5.38 (s, 1H, benzylidene), 5.09-5.18 (m, 3H, H-2’, D-3, benzylidene), 4.94-5.01 (m, 3H, A-2,
D-2, benzylidene), 4.87 (d, 1H, H-1", J;, = 6.3 Hz), 4.84 (dd, 1H, H-2, Ji, = 6.3 Hz, /5 = 6.3 Hz), 4.70 (d,
1H, D-1, Ji, = 7.7 Hz), 4.62 (d, 1H, H-1, J;, = 6.3 Hz), 4.47 (d, 1H, A-1, J;, = 7.7 Hz), 4.32 (dd, 1H, A-6a,
Js 6o = 4.8 Hz, Jyem = 10.6 Hz), 4.22 (dd, 1H, D-6a, Js ¢, = 4.8 Hz, Jyer, = 10.6 Hz), 4.17 (dd, 1H, H-6a, Js ¢, =
4.8 Hz, Jyem = 10.6 Hz), 4.01-4.14 (m, 3H, A-3, H-3’, H-6a’), 3.57-3.87 (m, 11H, H-3, D-4, H-4, H-4’, A-6b,
D-6b, H-6b, H-6b, CHOTs, OC HaHbCH,), 3.32-3.47 (m, 6H, A-4, A-5, D-5, H-5, H-5", OCHaHOCH,),
2.38-2.76 (m, 11H, Lev, SO,PhC H3), 2.09 (s, 3H, Lev), 2.05 (s, 3H, Lev), 1.70 (s, 3H, Ac), 1.07-1.56 (m, 8H,
aliphatic); °C NMR (100 MHz, CDCl3) & 206.5, 206.4, 171.9, 171.5, 169.1, 164.8, 144.7, 137.4, 137.3,
133.7, 133.5, 133.4, 129.9, 129.8, 129.7, 129.6, 129.3, 129.2, 129.1, 128.9, 128.7, 128.3, 128.2 x 2, 127.9,
126.3, 126.2, 126.1, 101.7, 101.5, 101.4, 101.3, 100.8, 100.7, 99.4, 98.6, 78.7 x 2, 78.4 x 2, 77.7, 76.3, 76.1,
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74.3,73.9,72.6, 71.8 x 2, 70.5, 69.8, 68.8, 68.7 x 2, 68.6, 66.7, 66.3, 66.1, 65.9, 38.0, 37.8, 29.8, 29.7, 29.2,
28.7, 28.0, 27.6, 25.3, 25.0, 21.7, 20.5; IR (solid): 2873, 2350, 2111, 1720, 1450, 1366, 1266, 1084, 916, 752,

634, 494 cm’.
Ph—-0\Phoxv-0\PhgT0\Phox0 o
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H-, H-' = B- or C-
6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden
e-3- 0-(4,6- 0-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyr
anoside (11)

To a stirred solution of 6-(((4-methylphenyl)sulfonyl)oxy)hexyl 2- 0-benzoyl-4,6- O-benzylidene-3-
0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-le
vulinoyl-B-D-glucopyranosyl)--D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (28) (52.2
mg, 30.4 umol, 1.00 eq.) in DMF (1.52 mL) was added sodium azido (3.95 mg, 60.7 umol, 2.00 eq.) at room
temperature.  After being stirred at the same temperature for 1 h, the reaction mixture was poured into water.
The aqueous layer was extracted with two portions of ethyl acetate. The combined extract was washed with
water and brine, dried over MgSQ,, filtered and concentrated /17 vacuo. The residue was used for the next
reaction without further purification.

To a stirred solution of the residue in THF (1.00 mL) was added acetic acid (0.300 mL) and
hydrazine monohydrate (0.100 mL) at 0 °C. After being stirred at the same temperature for 20 min, the
reaction mixture was poured into 1 M HCI. The aqueous layer was extracted with two portions of ethyl
acetate. The combined extract was washed with saturated aq. NaHCO; and brine, dried over MgSQOy,,
filtered and concentrated /7 vacuo. The residue was chromatographed on silica gel with 88:12
toluene:acetone to give 6-azidohexyl 2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- 0-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D
-glucopyranosyl)-B-D-glucopyranoside (11) (31.0 mg, 22.2 umol, 2 steps 73%).

[a]p®* = -34.6 (c = 1.10, CHCl;); '"H NMR (400 MHz, CDCl5) & 8.03 (d, 2H, aromatic, J= 8.2 Hz), 8.00 (d,
2H, aromatic, J= 8.2 Hz), 7.25-7.62 (m, 26H, aromatic), 5.51 (s, 1H, benzylidene), 5.42 (s, 1H, benzylidene),
5.27 (s, 1H, benzylidene), 5.23 (dd, 1H, H-2", Ji, = 6.3 Hz, Jv3 = 6.3 Hz), 5.06 (dd, 1H, A-2, J;, = 8.2 Hz,
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J3=28.7Hz), 5.02 (d, IH, H-1", J;, = 6.3 Hz), 4.96 (s, 1H, benzylidene), 4.90 (dd, 1H, H-2, J;, = 5.3 Hz,
s = 5.8 Hz), 4.69 (d, 1H, H-1, J;, = 5.3 Hz), 4.53 (d, 1H, D-1, J;, = 8.2 Hz), 4.50 (d, 1H, A-1, Ji, = 8.2
Hz), 4.32 (dd, 1H, A-6a, Js ¢, = 3.4 Hz, Jyer, = 9.7 Hz), 4.05-4.17 (m, 4H, A-3, H-3’, H-6a, H-6a’), 3.35-3.92
(m, 17H, D-2, D-3, H-3, A-4, D-4, H-4, H-4’, A-5, H-5, H-5’, D-6a, A-6b, D-6b, H-6b, H-6b’, OC HLH.),
3.31 (ddd, 1H, D-5, J;5 = 9.2 Hz, Js 6, = 4.8 Hz, Js 6, = 9.7 Hz), 3.03-3.06 (m, 3H, OH, CHN3), 2.60 (br-s,
1H, OH), 1.74 (s, 3H, Ac), 1.14-1.50 (m, 8H, aliphatic); *C NMR (100 MHz, CDCly) 5 208.3, 169.5, 165.5,
164.8, 137.3, 137.2, 137.1, 136.9, 133.7, 133.4, 130.0, 129.8, 129.7, 129.6, 129.3 x 2, 128.8, 128.7, 128.3 x 2,
126.4 x 2, 126.3, 126.1, 102.5, 101.9, 101.6, 101.4 x 2, 101.3, 99.1, 98.4, 80.3, 78.8, 78.7, 78.6, 78.5, 78.2,
76.1, 74.4, 73.7, 73.5, 72.9, 72.3, 69.9, 68.8, 68.7 x 2, 68.5, 66.7, 65.8, 65.6, 51.3, 29.3, 28.6, 26.3, 254,
20.5; IR (solid): 3625, 2974, 2884, 2831, 2089, 1760, 1719, 1380, 1275, 1220, 1095, 765, 697, 515 cm™.

Ph~— 0 \Phox 0 \Phaox 0 \Phax0 0
o) o) o) o)
OH OBz OAC OBz 6
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Preparation of the octasaccharide acceptor 13

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden
e-3- 0-(4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- O0-
(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-

glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-

B-D-glucopyranosyl)-B-D-glucopyranoside (12)

A mixture of 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D
-glucopyranosyl)-B-D-glucopyranoside (11) (631 mg, 0.453 mmol, 1.00 eq.), ethylthio 2-O-benzoyl-4,6-0-
benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylid
ene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosi
de (10) (752 mg, 0.498 mmol, 1.10 eq.) (azeotroped twice with dry toluene) and pulverized activated MS-4A
(906 mg) in dry CH,Cl, (18.1 mL) was stirred at room temperature for 30 min under argon to remove a trace
amount of water. Then the reaction mixture was cooled to -35 °C. MN-iodosuccinimide (135 mg, 0.598
mmol, 1.32 eq.) and a catalytic amount of trifluoromethanesulfonic acid (20.0 uL, 0.227 mmol, 0.500 eq.)
were added to the reaction mixture. After being stirred at the same temperature for 30 min, the reaction
mixture was neutralized with triethylamine and filtered through a pad of Celite. The filtrate was poured
into a mixture of saturated aq. NaHCO; and 10% aq. Na,S,0; with cooling. The aqueous layer was
extracted with two portions of ethyl acetate. The combined extract was washed with a mixture of saturated
aq. NaHCO; and 10% aq. Na,S,03, and brine, dried over MgSQ,, filtered, and evaporated /17 vacuo. The
residue was chromatographed on silica gel with 92:8 toluene:acetone and further purified by gel permeation
chromatography (GPC) to give 6-azidohexyl 2-0-benzoyl-4,6-O-benzylidene-3-0-(2- O-acetyl-
4,6- 0-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-
benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylid
ene-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)--D-glucopyranosyl)-3-D-glucopyranosyl)-p-D-glucopyranosy
1)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranoside (12) (1.25 g, 0.441
mmol, 97%).

[o]p™* = -28.3 (¢ = 0.840, CHCL;); 'H NMR (400 MHz, CDCl;) § 7.98-8.03 (m, 8H), 7.18-7.63 (m, 52H),
5.50 (s, 1H), 5.47 (s, 1H), 5.39 (s, 1H), 4.85-5.21 (m, 16H), 4.71-4.74 (m, 2H), 4.67 (d, 1H, J= 6.3 Hz), 4.52
(d, 1H, J= 7.7 Hz), 4.32-4.37 (m, 2H), 3.22-4.24 (m, 41H), 3.05 (t, 2H, J= 7.2 Hz), 2.35-2.74 (m, 9H, Lev,
OH), 2.09 (s, 3H), 2.01 (s, 3H), 1.80 (s, 3H), 1.77 (s, 3H), 1.10-1.50 (m, 8H); *C NMR (100 MHz, CDCl;) &
206.5 x 2, 171.9, 171.4, 169.6, 169.0, 165.5, 165.2, 164.8 x 3, 137.4 x 3, 137.3 x 2, 137.1, 137.0, 136.9,
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133.9, 133.8, 133.6, 133.5, 130.0, 129.9, 129.8 x 2, 129.7 x 2, 129.6, 129.5, 129.4, 129.3, 129.2 x 2, 129.1,
129.0, 128.9, 128.7 x 2, 128.3 x 2, 128.2 x 2, 126.4, 126.3 x 2, 126.2, 126.1, 126.0, 102.9, 101.7, 101.6 x 2,
101.5, 101.4, 101.3, 101.1, 101.0, 100.8, 100.6, 99.8, 99.6, 98.9, 98.7, 98.6, 78.8, 78.7, 78.6 x 2, 78.5, 78.4,
78.3,78.0, 77.8, 77.7, 77.6, 76.6, 76.5, 76.4, 76.2, 74.5, 74.4, 743 x 2, 73.9, 73.8, 72.6, 72.4, 71.8 x 2, 69.9,
68.8 x 2, 68.7 x 2, 68.6 x 2, 68.5 x 2, 66.8, 66.7, 66.2, 66.1, 65.9 x 2, 65.8, 65.7 x 2, 51.3, 38.0, 37.8, 29.8,
29.7, 29.3, 28.6, 28.0, 27.6, 26.3, 25.4, 20.8, 20.5; IR (solid): 2989, 2883, 2822, 2267, 1725, 1386, 1262,
1091, 675, 517 cm’; HRMS (ESI-TOF) caled for Cis5HisiNsOsi [M+NH,]™ m/z = 2858.0128, found:
2858.0181.

Ph—X- 0 \Phsx o0 \Ph=x 0 \Ph=x-0\Ph=x-0\Phsx 0 \Phsx0\Ph=x 0O
o) O o SNe) S¥e) O o o) 2qe) S¥e) O
LevO 0 0 0 0 (¢} 0o 0 O\(\/),N3
OLev OBz OAc OBz OH OBz OAc oBz '’6

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden
e-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- 0-benzylidene-B-D-glucopyranosyl)-B-D-glucopyr
anosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-gluco
pyranosyl)-B-D-glucopyranoside (13)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyli
dene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3
-di- O-levulinoyl-B-D-glucopyranosyl)-f3-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-
glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)--D-glucopyranoside (12) (57.9 mg, 20.4 umol,
1.00 eq.) in pyridine (0.408 mL) was added acetic anhydride (19.1 pL, 0.204 mmol, 10.0 eq.) and a catalytic
amount of DMAP (1.25 mg, 10.2 umol, 0.500 eq.) at room temperature. After being stirred at the same
temperature for 1 h, the reaction mixture was poured into 1 M HCl. The aqueous layer was extracted with
two portions of ethyl acetate. The combined extract was washed with 1 M HCI, saturated aq. NaHCO; and
brine, dried over MgSQ,, filtered and concentrated /77 vacuo. The residue was used for the next reaction
without further purification.

To a stirred solution of the residue in THF (1.00 mL) was added acetic acid (0.300 mL) and
hydrazine monohydrate (0.100 mL) at 0 °C. After being stirred at the same temperature for 20 min, the
reaction mixture was poured into 1 M HCI. The aqueous layer was extracted with two portions of ethyl
acetate. The combined extract was washed with saturated aq. NaHCO; and brine, dried over MgSQO,,

filtered and concentrated /7 vacuo. The residue was chromatographed on silica gel with 88:12
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toluene:acetone to give 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylide
ne-3- 0-(2- O-acetyl-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-B-D-g
lucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-gl
ucopyranosyl)-B-D-glucopyranosyl)--D-glucopyranoside (13) (50.8 mg, 18.9 umol, 2 steps 93%).

[a]p” = -23.8 (c = 1.04, CHCI3); 'H NMR (400 MHz, CDCl;) & 7.96-8.06 (m, 8H), 7.17-7.63 (m, 52H), 5.52
(s, 1H), 5.42 (s, 1H), 5.32 (s, 1H), 5.26 (dd, 1H, J= 6.8 Hz, 6.8 Hz), 5.12 (s, 2H), 5.06 (d, 1H, /= 6.8 Hz),
4.94-5.00 (m, 3H), 4.76-4.88 (m, 8H), 4.70 (d, 1H, J= 5.3 Hz), 4.63 (br-d, 2H, J = 5.3 Hz), 4.48-4.52 (m,
2H), 4.33 (dd, 1H, J= 4.3 Hz, 10.1 Hz), 3.25-4.19 (m, 42H), 3.06 (br-s, 1H), 3.05 (t, 2H, J= 7.2 Hz), 2.71
(br-s, 1H), 1.79 (s, 3H), 1.77 (s, 3H), 1.71 (s, 3H), 1.14-1.48 (m, 8H); *C NMR (100 MHz, CDCl;) & 169.2,
169.0, 168.9, 165.5, 164.8, 164.6 x 2, 137.8, 137.2, 137.0, 136.8, 133.9, 133.8, 133.5, 133.3, 129.8, 129.7 x 2,
129.6, 129.5 x 2, 129.4, 129.3, 129.2 x 2, 129.1, 129.0, 128.9, 128.8, 128.7, 128.5, 128.4 x 2, 128.2 x 2,
128.1 x 2, 128.0 x 2, 127.8, 126.3, 126.2, 126.1, 126.0, 125.3, 102.5, 101.7, 101.6, 101.5, 101.4 x 2, 101.3 x
2, 101.0, 100.9, 100.8, 99.1, 98.2 x 2, 98.0, 97.8, 80.2, 78.7, 78.5, 78.2 x 2, 78.0, 77.9, 75.9, 75.7 x 2, 75.4,
75.2,74.2, 74.1, 73.4, 73.3, 72.7,72.2, 72.0 x 2, 71.9 x 2, 69.7, 68.6, 68.5, 68.4 x 2, 68.3, 66.5, 65.9, 65.7,
65.5, 65.3, 51.1,29.1, 28.5, 26.1, 25.3, 21.4, 20.5 x 2, 20.3; IR (solid): 3046, 2883, 2320, 1732, 1373, 1266,
1097, 997, 700, 517 cm™; HRMS (ESI-TOF) calcd for C44H,5;N4O45 [M+NH,]" m/z = 2703.9498, found:
2703.9475.

Ph—Y 0 \PhgT o \PhaT o \Phav o \Phav o0 \PhaT 0 \Phav 0 \Phov0 o
o) 0 0 0 0 0 0 0
HO 0 0 (o) 0 0O 0 0 O\M, N
OH OBz OAc OBz OAc OBz OAc oBz '’6
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Preparation of the dodecasaccharide acceptor 15

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden
e-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylide

ne-3- 0-(2- 0-acetyl-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3
-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-g
-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosy
1)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (14)

A mixture of 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylide
ne-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-B-D-g
lucopyranosyl)--D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-gl
ucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (13) (125 mg, 46.6 umol, 1.00 eq.), ethylthio
2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3
- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-
B-D-glucopyranoside (10) (84.3 mg, 55.9 umol, 1.20 eq.) (azeotroped twice with dry toluene) and pulverized
activated MS-4A (279 mg) in dry CH,Cl, (2.79 mL) was stirred at room temperature for 30 min under argon
to remove a trace amount of water. Then the reaction mixture was cooled to -35 °C.  N-iodosuccinimide
(15.1 mg, 67.0 umol, 1.44 eq.) and a catalytic amount of trifluoromethanesulfonic acid (2.10 pL, 23.3 pumol,
0.500 eq.) were added to the reaction mixture. After being stirred at the same temperature for 30 min, the
reaction mixture was neutralized with triethylamine and filtered through a pad of Celite. The filtrate was
poured into a mixture of saturated aq. NaHCO; and 10% aq. Na,S,0; with cooling. The aqueous layer was
extracted with two portions of ethyl acetate. The combined extract was washed with a mixture of saturated
aq. NaHCO; and 10% aq. Na,S,03, and brine, dried over MgSQ,, filtered, and evaporated /17 vacuo. The
residue was chromatographed on silica gel with 91:9 toluene:acetone and further purified by gel permeation
chromatography (GPC) to give 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2-O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,
6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-ben
zylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-f3-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-gl
ucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-gl
ucopyranosyl)--D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-glucopyranoside ~ (14)
(170 mg, 41.1 umol, 88%).
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[a]p'® = -24.6 (c = 0.950, CHCl;); '"H NMR (400 MHz, CDCl3) 8 7.97-8.03 (m, 12H), 7.16-7.62 (m, 78H),
5.51 (s, 1H), 5.47 (s, 1H), 5.38 (s, 1H), 5.10-5.21 (m, 6H), 4.91-5.04 (m, 11H), 4.78-4.88 (m, 9H), 4.68-4.72
(m, 3H), 4.63 (br-d, 2H, J= 6.3 Hz), 4.48 (d, 1H, J= 7.7 Hz), 4.31-4.37 (m, 2H), 3.22-4.24 (m, 61H), 3.05 (t,
2H, J= 7.2 Hz), 2.35-2.75 (m, 9H, Lev, OH), 2.09 (s, 3H), 2.01 (s, 3H), 1.85 (s, 3H), 1.78 (s, 3H), 1.76 (s,
3H), 1.72 (s, 3H), 1.10-1.43 (m, 8H); >*C NMR (100 MHz, CDCl3)  206.5, 206.4, 171.8, 171.4, 169.6, 169.1,
169.0 x 2, 165.5, 165.1, 164.9, 164.8 x 2, 164.7, 137.4, 137.3, 137.2, 137.0, 136.9, 134.0, 133.9, 133.7, 133.6,
133.4,129.9,129.8 x 3, 129.7 x 2, 129.6, 129.5 x 2, 129.4, 129.3 x 2, 129.2 x 2, 129.1, 129.0, 128.9, 128.8 x
2,128.7,128.6, 128.3, 128.2 x 3, 128.1, 126.3 x 2, 126.2, 126.1, 126.0, 102.9, 101.7, 101.6, 101.5, 101.4 x 2,
101.3, 101.2, 101.1, 100.9, 100.8, 100.6, 99.9, 99.2, 98.8, 98.5, 98.4, 98.2, 97.9, 78.7, 78.6 x 2, 78.5, 78.4,
78.2,78.1, 78.0, 76.3, 76.1, 75.9 x 2, 75.7, 75.5, 74.5, 74.4 x 2, 74.2, 74.1, 73.8 x 2, 72.5, 72.4, 72.2, 71.8,
71.7,69.9, 68.8, 68.7, 68.6, 68.5, 66.8, 66.7, 66.2, 66.0 x 2, 65.8, 65.7, 51.2,37.9, 37.7, 29.7 x 2, 29.3, 28.6,
28.0, 27.6, 26.3, 25.4, 20.7 x 3, 20.5; IR (solid): 3492, 2971, 2877, 2417, 2097, 1732, 1602, 1452, 1373,
1262, 1222, 1096, 996, 765, 697, 508 cm™; HRMS (ESI-TOF) calcd for CypH,pN4O75 [M+NH,]" m/z =
4150.4228, found: 4150.4053.

ph—'%o Phﬂo Ph6voo Pho/%o Pho/%o Pho/%o Pho/\(‘)o Pho/\‘oo Pho/\(}o Phﬂo Phaﬁao Ph6\(‘30 o
LevO o] o} o} (o] ] o} (o] 0 (0] o] o} OT")’N3
OlLev OBz OAc OBz OH OBz OAc OBz OAc OBz OAc OBz 6

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden

e-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzy
lidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucop
yranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glu
copyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (15)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,
6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-ben
zylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-f3-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-gl
ucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-gl
ucopyranosyl)--D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-glucopyranoside ~ (14)
(72.6 mg, 17.6 umol, 1.00 eq.) in pyridine (1.76 mL) was added acetic anhydride (16.4 uL, 0.176 mmol,
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10.0 eq.) and a catalytic amount of DMAP (1.07 mg, 8.80 pmol, 0.500 eq.) at room temperature. After
being stirred at the same temperature for 1 h, the reaction mixture was poured into 1 M HCl. The aqueous
layer was extracted with two portions of ethyl acetate. The combined extract was washed with 1 M HCI,
saturated aq. NaHCOs; and brine, dried over MgSQ,, filtered and concentrated /77 vacuo. The residue was
used for the next reaction without further purification.

To a stirred solution of the residue in THF (1.00 mL) was added acetic acid (0.300 mL) and
hydrazine monohydrate (0.100 mL) at 0 °C. After being stirred at the same temperature for 20 min, the
reaction mixture was poured into 1 M HCl. The aqueous layer was extracted with two portions of ethyl
acetate. The combined extract was washed with saturated aq. NaHCO; and brine, dried over MgSQOy,,
filtered and concentrated /7 vacuo. The residue was chromatographed on silica gel with 88:12
toluene:acetone to give 6-azidohexyl 2-0-benzoyl-4,6- O-benzylidene-3-0-(2- 0-acetyl-4,6- O-benzylidene-
3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylid
ene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-b
enzylidene-3- 0-(4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopyranosyl)-B-D-gl
ucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)--D-gl
ucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranoside (19) (65.2 mg, 16.4 umol, 2
steps 93%).

[a]p'® = -24.2 (c = 1.43, CHCl3); '"H NMR (400 MHz, CDCl;) 8 7.96-8.06 (m, 12H), 7.17-7.62 (m, 78H),
5.52 (s, 1H), 5.42 (s, 1H), 5.32 (s, 1H), 5.26 (dd, 1H, J= 6.8 Hz, 7.2 Hz), 5.16 (s, 2H), 5.13 (s, 1H), 5.12 (s,
1H), 5.06 (d, 1H, J= 6.3 Hz), 4.94-4.98 (m, 3H), 4.77-4.88 (m, 16H), 4.71 (d, 1H, J= 5.3 Hz), 4.63-4.64 (m,
4H), 4.47-4.52 (m, 2H), 4.33 (dd, 1H, J= 4.3 Hz, 10.1 Hz), 3.18-4.19 (m, 62H), 3.03-3.08 (m, 3H), 2.65
(br-s, 1H), 1.79 (s, 3H), 1.77 (s, 3H), 1.76 (br-s, 6H), 1.72 (s, 3H), 1.14-1.46 (m, 8H); °C NMR (100 MHz,
CDCl;) & 169.4, 169.1 x 3, 165.6, 164.9 x 2, 164.8 x 2, 137.4 x 3, 137.3 x 2, 137.1, 136.9, 134.0 x 2, 133.6,
129.9, 129.8 x 2, 129.7, 129.6, 129.5, 1293 x 4, 129.2 x 2, 129.1 x 5, 129.0 x 3, 128.9, 128.8 x 2, 128.6 x 2,
128.4,128.3 x 3, 1282 x 4, 128.1 x 2, 126.4 x 2, 126.3, 126.2, 102.7, 101.9, 101.7, 101.6 x 3, 101.5, 101.4,
101.2,101.1, 101.0 x 2, 98.5, 98.4, 98.3 x 3, 97.9, 78.9, 78.7, 78.4, 78.3 x 3, 78.2 x 3, 78.1, 76.6, 75.9, 75.8,
75.7,74.4,743x 2,742 x 3,73.6,72.8,72.1 x 3, 69.9, 68.8, 68.7, 68.6 x 4, 68.4, 66.7, 66.1, 66.0 x 2, 65.8,
65.6, 51.3,29.8,29.3, 28.6, 26.3, 25.4, 20.7, 20.6 x 2, 20.5; IR (solid): 2971, 2877, 2825, 1733, 1374, 1262,
1222, 1091, 695, 505 cm™'; HRMS (ESI-TOF) calcd for Cy4H,10N,07, [M+NH,]™ m/z = 3996.3598, found:
3996.3635.

F’h"\E)O Ph@o Phavoo PhO’%o Phof\‘oo Phof\(so PhO’\(So Phof'\ao Phofi(‘)o Phﬂ:)o Phg\g_)o PhC”%o o
Ho o] o} o} (o] 0] e} (o] o] 0O o] o} OT"’INB
OH OBz OAc OBz OAc OBz OAc OBz OAc OBz OAc OBz 6
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Preparation of the hexadecasaccharide 18

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden
e-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- O0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- O0-(4,6- 0-benzy
lidene-3- O0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-
D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosy|
)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (18)

A mixture of 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylide
ne-3- 0-(2- O-acetyl-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzyli
dene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-be
nzylidene-3- 0-(4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glu
copyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glu
copyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranoside (15) (20.4 mg, 5.12 umol,
1.00 eq.), ethylthio 2-0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-
4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-
B-D-glucopyranosyl)-B-D-glucopyranoside (10) (9.30 mg, 6.15 pumol, 1.20 eq.) (azeotroped twice with dry
toluene) and pulverized activated MS-4A (51.2 mg) in dry CH,Cl, (0.512 mL) was stirred at room
temperature for 30 min under argon to remove a trace amount of water. Then the reaction mixture was
cooled to -35 °C. MN-iodosuccinimide (1.70 mg, 7.37 pmol, 1.44 eq.) and a catalytic amount of
trifluoromethanesulfonic acid (0.317 pL, 3.58 pumol, 0.700 eq.) were added to the reaction mixture. After
being stirred at the same temperature for 30 min, the reaction mixture was neutralized with triethylamine and
filtered through a pad of Celite. The filtrate was poured into a mixture of saturated aq. NaHCO; and 10%
aq. Na,S,0; with cooling. The aqueous layer was extracted with two portions of ethyl acetate. The
combined extract was washed with a mixture of saturated ag. NaHCO; and 10% aq. Na,S,0;, and brine,
dried over MgSO,, filtered, and evaporated /7 vacuo. The residue was chromatographed on silica gel with
91:9 toluene:acetone and further purified by gel permeation chromatography (GPC) to give 6-azidohexyl
2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3
- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzyliden
e-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyl
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idene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-3-

0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylide

ne-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyrano
syl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyrano
syl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyrano
syl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-glucopyranoside (18) (22.8 mg, 4.20 umol, 82%).

[o]p* = -17.6 (c = 2.02, CHCl;); '"H NMR (400 MHz, CDCl;) & 7.97-8.03 (m, 16H), 7.14-7.62 (m, 104H),
5.51 (s, 1H), 5.47 (s, 1H), 5.38 (s, 1H), 4.63-5.21 (m, 43H), 4.48 (d, 1H, J= 7.7 Hz), 4.31-4.37 (m, 2H),
3.17-4.24 (m, 81H), 3.05 (t, 2H, J= 7.2 Hz), 2.35-2.70 (m, 9H, Lev, OH), 2.08 (s, 3H), 2.00 (s, 3H), 1.86 (s,
3H), 1.78 (s, 3H), 1.76 (s, 9H), 1.71 (s, 3H), 1.08-1.50 (m, 8H); *C NMR (100 MHz, CDCl3) § 206.5 x 2,
171.8, 171.4, 169.6, 169.1 x 3, 169.0, 165.6 165.2, 164.9 x 2, 164.8 x 3, 137.4, 137.3, 137.2, 137.1, 137.0,
136.9, 134.1 x 2, 134.0 x 3, 133.9 x 3, 133.7, 133.6, 133.4, 129.9, 129.8 x 2, 129.7 x 2, 129.6, 129.5 x 2,
129.4, 129.3 x 2, 129.2, 129.1, 129.0, 128.9, 128.8 x 2, 128.7, 128.6, 128.3 x 2, 128.2 x 3, 128.1, 128.0,
126.4, 126.3 x 3, 126.2, 126.1, 126.0, 125.4, 102.9, 102.8, 101.7, 101.6, 101.5 x 2, 101.4, 101.3 x 2, 101.2 x
2,101.1 x 3, 101.0, 100.9, 100.8, 100.6, 99.9, 99.2, 98.8, 98.4 x 2, 98.2, 98.0 x 2, 97.8 x 2, 78.7 x 3, 78.6,
78.5x 2,784,782 x2,78.1,78.0 x 3,77.9, 77.8, 77.7, 76.6 x 2, 76.4, 76.3 x 2, 76.0, 75.9, 75.8, 75.7 x 2,
75.6x3,75.4,75.3,74.5x2,744x2,743x2,742x2,74.1,73.9,73.8,72.5,72.3,72.2x2,72.1 x 2, 71.8
x 2, 71.7,69.9, 68.9 x 3, 68.8, 68.7, 68.6, 68.5, 68.4 x 2, 68.2, 66.8, 66.7, 66.2, 66.1, 66.0 x 2, 65.9, 65.8,
65.7, 65.6, 51.2, 38.8, 37.9, 37.7, 32.0, 29.8, 29.7, 29.6 x 3, 29.5 x 2, 29.4, 29.3, 29.0, 28.6, 28.0, 27.6, 26.3,
25.4,23.0,22.7, 21.5, 20.7 x 2, 20.6, 20.5; IR (solid): 3536, 2926, 2093, 1720, 1369, 1256, 1093, 909, 647,
496 cm’.

Ao e R e R e Sk e Sl e S R R R S R R e e SN S R R s St R s RN
Lo 90 N 26 XA 90 XA Q0 Xm0 95 N 95 N5 Po N 20 X 20 N Q0 N 9o N 90 Al S0 N 2o N 0N o N,
Olev OBz OAc OBz OH OBz OAc OBz OAc 0Bz OAc 0Bz OAc OBz OAc oBz '8



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010 S26

Deprotection of the octa-, dodeca- and hexadecasaccharide 12, 14 and 18

6-Aminohexyl

3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-
D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosid
e (22)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyli
dene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3
-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-
glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)--D-glucopyranoside (12) (28.5 mg, 10.6 pumol,
1.00 eq.) in NH;/THF/EtOH (8.50 mL/1.00 mL/0.500 mL) was added a large amount of lithium (100 mg) at
-78 °C. After being stirred under reflux for 1.5 h, the reaction mixture was added methanol (1.00 mL).
After being stirred at room temperature for 12 h, the reaction mixture was concentrated /77 vacuo. The
residue was purified by size exclusion column chromatography on Sephadex LH-20 eluted with water and
further purified by revese-phase column chromatography (Bond Elut-C18) with 90:10 water:methanol to
give 6-aminohexyl 3-0-(3-0-(3-0-(3-0-(3- 0-(3- 0-(3- O-(B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-
glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-
glucopyranoside (22) (7.00 mg, 4.58 umol, 43%).

[a]p™* = -33.7 (¢ = 0.255, H,0); 'H NMR (400 MHz, D,0) & 4.70-4.76 (m, 7H, anomericH x 7), 4.44 (d, 1H,
anomericH, J= 7.7 Hz), 3.88-3.91 (m, 9H), 3.70-3.85 (m, 16H), 3.33-3.56 (m, 27H), 2.99 (t, 2H, J= 7.2 Hz),
1.59-1.68 (m, 4H), 1.37-1.40 (m, 4H); *C NMR (100 MHz, D,0) & 103.7, 103.6, 103.5, 103.4, 102.8, 85.5 x
2, 85.4,85.3,85.2 x 2, 85.0, 76.8, 76.6, 76.5, 76.4, 74.3, 74.2, 74.1, 74.0, 73.7, 71.2, 70.4, 69.0, 68.9, 61.5,
40.5, 29.3, 28.7, 26.2, 25.4; IR (solid): 3307, 2897, 2341, 1591, 1438, 1307, 1154, 1042, 669, 525 cm;
HRMS (ESI-TOF) calcd for CssHogNOy4; [M+H]" m/z= 1414.5458, found: 1414.5460.

HO HO HO HO HO HO HO HO
HO OHO OHO OHO OHO OHO OHO OHO O
HO o) @) o) @) @) ) @) OM NH,
OH OH OH OH OH OH OH OH 6

6-Aminohexyl

3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(3- 0-(3- 0-(3- O-(3- 0-(B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-
D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl
)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyran
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oside (20)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,
6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-ben
zylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-gl
ucopyranosyl)-B-D-glucopyranosyl)--D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)--D-gl
ucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranoside ~ (14)
(30.8 mg, 7.45 pmol, 1.00 eq.) in NH3/THF/EtOH (8.50 mL/1.00 mL/0.500 mL) was added a large amount
of lithium (100 mg) at -78 °C. After being stirred under reflux for 1.5 h, the reaction mixture was added
methanol (1.00 mL). After being stirred at room temperature for 12 h, the reaction mixture was
concentrated /77 vacuo. The residue was purified by size exclusion column chromatography on Sephadex
LH-20 eluted with water and further purified by revese-phase column chromatography (Bond Elut-C18) with
90:10 water:methanol to give 6-aminohexyl 3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-
(B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)
-B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)
-B-D-glucopyranosyl)-B-D-glucopyranoside (20) (13.8 mg, 6.69 umol, 90%).

[a]p* = -13.9 (c = 0.315, H,0); 'H NMR (400 MHz, D,0) & 4.70-4.76 (m, 11H, anomericH x 11), 4.44 (d,
1H, anomericH, J= 8.2 Hz), 3.88-3.91 (m, 13H), 3.63-3.81 (m, 24H), 3.32-3.56 (m, 37H), 2.77 (t, 2H, J =
7.2 Hz), 1.49-1.63 (m, 4H), 1.28-1.36 (m, 4H); >C NMR (100 MHz, D,0) & 103.6, 103.4, 102.8, 85.5, 85.2,
85.0, 76.8, 76.5, 76.4, 74.3, 74.1, 73.7, 71.2, 70.4, 69.0, 68.9, 61.5, 40.4, 30.9, 30.7, 30.5, 30.3, 30.1, 29.9,
29.7,29.3, 28.1, 26.1, 25.4; IR (solid): 3341, 2912, 2352, 2014, 1836, 1592, 1439, 1309, 1154, 1077, 1044,
911, 671, 526 cm™'; HRMS (ESI-TOF) calcd for C;5H,3sNOg; [M+H]" m/z=2062.7571, found: 2062.7598.

HO HO HO HO HO HO HO HO HO HO HO HO
HO OHO OHO OHO QHO QHO OHO OHO QO HO QHO OHO OHO 0
HO o} [e} 0] 0] 0] 6] e} 0 O [o] o} OH NH,
OH OH OH OH OH OH OH OH OH OH OH OH 6

6-Aminohexyl

3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(3- 0-(3- 0-(3- O-(3- O-(3- O-(3- 0-(3- 0-(3- O-(3- O-(B-D-glucopyranosyl)-B-

D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl
)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopy
ranoside (2)
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To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,
6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl
-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-ben
zoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6-
O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-gluc
opyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-gluc
opyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-gluc
opyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-gluc
opyranoside (18) (50.7 mg, 9.34 umol, 1.00 eq.) in NH;/THF/EtOH (8.50 mL/1.00 mL/0.500 mL) was added
a large amount of lithium (100 mg) at -78 ‘C. After being stirred under reflux for 1.5 h, the reaction
mixture was added methanol (1.00 mL). After being stirred at room temperature for 12 h, the reaction
mixture was concentrated /77 vacuo. The residue was purified by size exclusion column chromatography on
Sephadex LH-20 eluted with water and further purified by revese-phase column chromatography (Bond
Elut-C18) with 80:20 water:methanol to give 6-aminohexyl 3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-(3-0-
(3-0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D
-glucopyranosyl)--D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D
-glucopyranosyl)--D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D
-glucopyranosyl)-3-D-glucopyranosyl)-3-D-glucopyranoside (2) (20.2 mg, 7.45 pmol, 80%).

[a]p® = -22.5 (¢ = 0.130, H,0); '"H NMR (400 MHz, D,0) & 4.71-4.77 (m, 14H, anomericH x 14), 4.58 (d,
1H, anomericH, J= 7.7 Hz), 4.45 (d, 1H, anomericH, J= 7.7 Hz), 3.88-3.92 (m, 17H), 3.67-3.78 (m, 32H),
3.32-3.56 (m, 49H), 2.96 (t, 2H, J = 7.7 Hz), 1.57-1.63 (m, 4H), 1.38 (br-s, 4H); °C NMR (100 MHz,
D,0) & 103.4, 85.1, 76.5, 74.1, 70.4, 69.0, 61.5; IR (solid): 3341, 2898, 2327, 2155, 1597, 1458, 1313, 1154,
1072, 1042, 806, 670, 526 cm™'; HRMS (ESI-TOF) calcd for C;4,H;7eNOg; [M+H]" m/z=2710.9684, found:
2710.9724.

HO\.\ HO—H\/ HO H\’ HO».\ HO».\ HD‘X HO—-.\’ HO‘,.\ HO‘,\ HO‘X HO—\\’ HO‘_\ HO‘l’ HO—H\’ HO— HO».\
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OH OH OH OH OH OH OH OH OH OH ‘6

OH OH OH OH OH OH
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Preparation of the disaccharide acceptor 34

NBS
acetone, H,O
HO AzvBCI, DMAP  AZMBO 1. 10 min AZMBO CCLCN, Cs,CO,
B30 skt BN se = BIGONR s
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Ethylthio

6- 0-(2-(azidomethyl)benzoyl)-2- 0-benzoyl-4- 0-benzyl-3- 0-tert-butyldimethylsilyl-B-D-glucopyranosid
e (30)

To a stirred solution of ethylthio 2-0-benzoyl-4-0-benzyl-3-O-fert-butyldimethylsilyl-B-D-
glucopyranoside® (29) (778 mg, 1.46 mmol, 1.00 eq) in CH,Cl, (726 mL) was added
2-(azidomethyl)benzoyl chloride® (4.84 mmol, 3.32 eq.) and DMAP (1.48 g, 12.1 mmol, 8.29 eq.) at room
temperature. After being stirred at the same temperature for 30 min, the reaction mixture was poured into
saturated aq. NaHCOs. The aqueous layer was extracted with two portions of ethyl acetate. The combined
extract was washed with saturated aq. NaHCO; and brine, dried over MgSQ,, filtered and concentrated /77
vacuo. The residue was chromatographed on silica gel with 90:10 hexane:ethyl acetate to give ethylthio
6- 0-(2-(azidomethyl)benzoyl)-2- 0-benzoyl-4- O-benzyl-3- O-fert-butyldimethylsilyl-B-D-glucopyranoside
(30) (927 mg, 1.34 mmol, 92%).

[o]p = +24.6 (¢ = 0.855, CHCL;); 'H NMR (400 MHz, CDCl;) & 8.01-8.06 (m, 3H, aromatic), 7.30-7.61 (m,
11H, aromatic), 5.25 (dd, 1H, H-2, i, = 9.7 Hz, Jy5 = 9.2 Hz), 4.89 (d, 1H, PhCH, Jyer = 11.1 Hz), 4.80 (s,
2H, N3CH,), 4.63 (dd, 1H, H-6a, Js ¢, = 2.4 Hz, Jyew = 12.1 Hz), 4.58 (d, 1H, PhC Hs, Jyer = 11.1 Hz), 4.56 (d,
1H, H-1, Ji, = 9.7 Hz), 4.35 (dd, 1H, H-6b, s g, = 4.8 Hz, Jyew = 12.1 Hz), 4.01 (dd, 1H, H-4, Js 4 = 8.7 Hz,
Jis = 9.2 Hz), 3.74 (ddd, 1H, H-5, Jis = 9.2 Hz, Jsg, = 2.4 Hz, Jsg, = 4.8 Hz), 3.63 (dd, 1H, H-3, h3=9.2
Hz, Ji 4 = 8.7 Hz), 2.60-2.78 (m, 2H, SCHACHs), 1.18 (t, 3H, SCH,CH;, J= 7.2 Hz), 0.80 (s, 9H, TBS), 0.04
(s, 3H, TBS), -0.13 (s, 3H, TBS); *C NMR (100 MHz, CDCls) & 166.2, 165.6, 137.6, 137.5, 133.2, 133.0,
121.4, 130.3, 130.0, 129.8, 128.5, 128.4, 128.2, 128.0, 127.8, 83.7, 78.8, 77.0, 75.4, 72.9, 63.9, 53.1, 25.9,
25.7,23.9, 17.9, 14.9, -3.9, -4.1; IR (solid): 2959, 2928, 2856, 2104, 1724, 1452, 1262, 1070, 838, 711, 519
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cm''; HRMS (ESI-TOF) caled for C3sHaoN4O-SiS [M+NH,]" m/z=709.3091, found: 709.3082.

N
3 0

@)

0
80&& SEt

OBz

Bn
TB

6- 0-(2-(Azidomethyl)benzoyl)-2- 0-benzoyl-4- 0-benzyl-3- O-tert-butyldimethylsilyl-D-glucopyranose
(31)

To a stirred solution of ethylthio 6- 0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-3- O-tért-
butyldimethylsilyl-B-D-glucopyranoside (30) (682 mg, 0.986 mmol, 1.00 eq.) in acetone (4.93 mL) and
water (49.3 uL) was added N-bromosuccinimide (211 mg, 1.18 mmol, 1.20 eq.) at 0 °C.  After being stirred
at the same temperature for 10 min, the reaction mixture was added triethylamine (1.00 mL). After being
stirred at room temperature for 1 h, the reaction mixture was poured into a mixture of saturated aq. NaHCOj;
and 10% aq. Na,S,0;. The aqueous layer was extracted with two portions of ethyl acetate. The combined
extract was washed with a mixture of saturated ag. NaHCO; and 10% aq. Na,S,0;, and brine, dried over
MgSQ,, filtered and concentrated /77 vacuo. The residue was chromatographed on silica gel with 85:15
hexane:ethyl  acetate to  give  6-0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-3- O-tert-
butyldimethylsilyl-D-glucopyranose (31) (488 mg, 0.753 mmol, 76%, o:f = 77:23). The o:p ratio was
determined by "H NMR analysis.

'H NMR (400 MHz, CDCl;) 6 8.00-8.10 (m, 6H, aromaticaf), 7.22-7.66 (m, 22H, aromaticaf), 5.41 (br-s,
1H, H-1a), 5.14 (dd, 1H, H-2a, J;» = 3.4 Hz, /55 = 9.2 Hz), 5.10 (dd, 1H, H-2B, J;, = 8.7 Hz, J,5 = 8.7 Hz),
4.88-4.93 (m, 2H, PhCH,), 4.73-4.83 (m, 5H, H-1B, N3;CH,ap), 4.57-4.65 (m, 4H, H-6aa, H-6ap, PhC H)),
4.37-4.42 (m, 3H, H-30, H-6ba, H-6bP), 4.30 (ddd, 1H, H-50, J;5s = 9.7 Hz, Js6 = 1.9 Hz, Js 6, = 4.3 Hz),
4.06 (dd, 1H, H-3B, J»,3=8.7 Hz, Js, = 8.7 Hz), 3.77 (ddd, 1H, H-5B, J;5=9.7 Hz, Js5, = 2.4 Hz, Js 5, = 4.3
Hz), 3.58-3.67 (m, 2H, H-4a, H-4P), 3.34 (d, 1H, OHB, J, on = 9.7 Hz), 2.97 (br-s, 1H, OHa), 0.79 (s, 18H,
TBSap), -0.05-0.08 (m, 12H, TBSap); IR (solid): 3427, 2928, 2856, 2411, 2101, 1724, 1453, 1264, 1097,
838, 713, 520 cm™'; HRMS (ESI-TOF) calcd for C34,H,sN,O5Si [M+NH,]™ m/z= 665.3007, found: 665.3002.
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0-(6- 0-(2-(Azidomethyl)benzoyl)-2- 0-benzoyl-4- O-benzyl-3- O-tert-butyldimethylsilyl-D-glucopyranos
yhtrichloroacetimidate (32)

To a stirred solution of 6-0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-3-0-tért-
butyldimethylsilyl-D-glucopyranose (31) (960 mg, 1.48 mmol, 1.00 eq.) in CH,Cl, (2.96 mL) was added
trichloroacetonitrile (0.742 mL, 7.40 mmol, 5.00 eq.) and a catalytic amount of Cs,CO; (48.0 mg, 0.148
mmol, 0.100 eq.) at room temperature. After being stirred at the same temperature for 1 h, the reaction
mixture was filtered through a pad of Celite and concentrated /7 vacuo. The residue was chromatographed
on silica gel with 90:10 hexane:ethyl acetate to give O-(6-0-(2-(azidomethyl)benzoyl)-2-0-benzoyl-4-0-
benzyl-3- O-fert-butyldimethylsilyl-D-glucopyranosyl)trichloroacetimidate (32) (1.09 g, 1.38 mmol, 93%, o3
=59:41). The o:p ratio was determined by 'H NMR analysis.

'"H NMR (400 MHz, CDCl3) 5 8.59 (s, 1H, NHP), 8.51 (s, 1H, NHo), 8.00-8.05 (m, 6H, aromaticaf),
7.22-7.61 (m, 22H, aromaticof), 6.55 (d, 1H, H-1a, J;» = 3.4 Hz), 5.97 (d, 1H, H-1B, J;, = 7.2 Hz), 5.51 (dd,
IH, H-2B, Ji» = 7.2 Hz, Jv5 = 8.2 Hz), 5.40 (dd, 1H, H-2, Ji» = 3.4 Hz, b5 = 9.7 Hz), 4.93 (d, 1H, PhCH,,
Jyem = 11.1 Hz), 4.89 (d, 1H, PhC Hz, Jyem = 11.6 Hz), 4.74-4.83 (m, 4H, NsCH,ap), 4.56-4.65 (m, 4H, H-6aq,
H-6aB, PhC H,), 4.38-4.49 (m, 3H, H-30, H-6ba, H-6bB), 4.25 (ddd, 1H, H-50, Jis = 10.1 Hz, Js = 1.9 Hz,
Jsgp = 3.4 Hz), 4.12 (dd, 1H, H-3p, o3 = 8.2 Hz, Js4 = 8.7 Hz), 3.96 (ddd, 1H, H-5p, hs = 9.2 Hz, Js 5 = 2.4
Hz, Jg = 4.8 Hz), 3.72-3.79 (m, 2H, H-40, H-4B), 0.80-0.83 (m, 18H, TBSap), -0.08-0.11 (m, 12H,
TBSap); IR (solid): 2959, 2855, 2105, 1725, 1672, 1452, 1255, 1070, 712, 519 cm’.

9) NH
BzO O CClj

Ethylthio
3- 0-(6- O0-(2-(azidomethyl)benzoyl)-2- 0-benzoyl-4- O-benzyl-3- O-fert-butyldimethylsilyl-B-D-glucopyra
nosyl)-4,6- 0-benzylidene-B-D-glucopyranoside (33)
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A mixture of ethylthio 4,6- 0-benzylidene-B-D-glucopyranoside (3) (5.64 g, 18.1 mmol, 1.20 eq.),
0-(6- 0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-3- O-fert-butyldimethylsilyl-D-glucopyranosyl)
trichloroacetimidate (32) (11.9 g, 15.1 mmol, 1.00 eq.) (azeotroped twice with dry toluene) and pulverized
activated MS-4A (15.1 g) in dry CH,Cl, (151 mL) was stirred at room temperature for 30 min under argon to
remove a trace amount of water. Then the reaction mixture was cooled to -15 °C. A catalytic amount of
trimethylsilyltrifluoromethanesulfonate (0.544 mL, 3.01 mmol, 0.200 eq.) was added to the reaction mixture.
After being stirred at the same temperature for 1 h, the reaction mixture was neutralized with triethylamine,
filtered through a pad of Celite and concentrated /77 vacuo. The residue was chromatographed on silica gel
with 90:10 hexane:ethyl acetate to give ethylthio 3-0-(6-0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- 0-
benzyl-3- O-fert-butyldimethylsilyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranoside (33) (13.3
g, 14.2 mmol, 94%).

[a]p'’ = -3.94 (c = 1.05, CHCl;); '"H NMR (400 MHz, CDCl5) & 8.08 (d, 2H, aromatic, J= 7.2 Hz), 7.97 (d,
1H, aromatic, J= 7.7 Hz), 7.15-7.60 (m, 16H, aromatic), 5.48 (s, 1H, benzylidene), 5.23 (dd, 1H, B-2, J;, =
7.7 Hz, 3 = 8.7 Hz), 4.93 (d, 1H, B-1, Ji, = 7.7 Hz), 4.83 (d, 1H, PhCHy, Jyew = 11.1 Hz), 4.74 (d, 1H,
N3CH,, Jyem = 14.5 Hz), 4.67 (d, 1H, N3CH,, Jyer = 14.5 Hz), 4.50 (d, 1H, PhC Ha, Jyer = 11.1 Hz), 4.46 (dd,
1H, B-6a, Js 5, = 1.9 Hz, Jyer = 11.6 Hz), 4.25-4.31 (m, 3H, A-1, A-6a, B-6b), 4.00 (dd, 1H, B-3, /5= 8.7 Hz,
s =92 Hz), 3.79 (dd, 1H, A-3, Jr5 = 8.7 Hz, Ji4 = 8.7 Hz), 3.54-3.72 (m, 4H, A-4, B-4, B-5, A-6b),
3.31-3.42 (m, 2H, A-2, A-5), 2.48-2.64 (m, 2H, SCHACHs3), 2.42 (d, 1H, OH, Jxo0n = 1.9 Hz), 1.18 (t, 3H,
SCH,CHs, J= 7.2 Hz), 0.79 (s, 9H, TBS), 0.03 (s, 3H, TBS), -0.11 (s, 3H, TBS); °C NMR (100 MHz,
CDCly) § 166.3, 165.9, 137.5, 137.3, 137.1, 133.3, 132.8, 131.6, 130.2, 129.9, 129.7, 129.0, 128.6, 128.5 x 2,
128.2 x 2, 127.9, 127.8, 126.0, 101.4, 101.3, 86.2, 81.8, 79.2, 78.7, 75.4, 75.3, 72.9, 72.8, 71.0, 68.6, 63.7,
53.1, 25.7, 24.0, 17.9, 15.2, -4.0, -4.2; IR (solid): 3478, 2928, 2855, 2102, 1724, 1600, 1452, 1264, 1071,
985, 837, 700, 518 cm’'; HRMS (ESI-TOF) calcd for C4HgN4O,S [M+NH,4]" m/z = 959.3932, found:
959.3979.
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3- 0-(6- O0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-B-D-glucopyranosyl)-2- 0-benzoyl-4,6- O-be
nzylidene-B-D-glucopyranoside (34)

To a stirred solution of ethylthio 3-0-(6- 0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-3-
O-tertbutyldimethylsilyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranoside (33) (3.05 g, 3.23
mmol, 1.00 eq.) in pyridine (16.2 mL) was added benzoyl chloride (1.14 mL, 9.69 mmol, 3.00 eq.) and a
catalytic amount of DMAP (39.5 mg, 0.323 mmol, 0.100 eq.) at room temperature. After being stirred at
120 °C for 7 h, the reaction mixture was poured into 1 M HCl. The aqueous layer was extracted with two
portions of ethyl acetate. The combined extract was washed with 1 M HCI, saturated aq. NaHCO; and
brine, dried over MgSQ,, filtered and concentrated /77 vacuo. The residue was used for the next reaction
without further purification.

To a stirred solution of the residue in pyridine (16.2 mL) was added HF/ pyridine (1.62 mL) at
room temperature. After being stirred at 100 °C for 12 h, the reaction mixture was poured into 1 M HCI.
The aqueous layer was extracted with two portions of ethyl acetate. The combined extract was washed with
1 M HCI, saturated aq. NaHCO; and brine, dried over MgSO,, filtered and concentrated /77 vacuo. The
residue was chromatographed on silica gel with 78:22 hexane:ethyl acetate to give ethylthio
3- 0-(6- 0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-B-D-glucopyranosyl)-2- O-benzoyl-4,6- 0-benz
ylidene-f-D-glucopyranoside (34) (2.53 g, 2.72 mmol, 2 steps 84%).

[a]p'® = -8.44 (c = 1.07, CHCl;); '"H NMR (400 MHz, CDCl5) & 7.96 (d, 1H, aromatic, J= 7.7 Hz), 7.83 (d,
2H, aromatic, J = 8.2 Hz), 7.73 (d, 2H, aromatic, J = 8.2 Hz), 7.21-7.59 (m, 19H, aromatic), 5.55 (s, 1H,
benzylidene), 5.30 (dd, 1H, A-2, J;, = 9.7 Hz, Jh; = 8.7 Hz), 5.01 (dd, 1H, B-2, J;, = 7.2 Hz, /3 = 8.2 Hz),
4.86 (d, 1H, B-1, Ji, = 7.2 Hz), 4.65-4.78 (m, 3H, PhC H,, N3;CH,), 4.50-4.60 (m, 3H, A-1, B-6a, PhC H,),
4.32-4.37 (m, 2H, A-6a, B-6b), 4.27 (dd, 1H, A-3, Jh3 = 8.7 Hz, Js4 = 9.2 Hz), 3.71-3.83 (m, 3H, B-3, A-4,
A-6b), 3.62 (dd, 1H, B-4, Ji4 = 9.2 Hz, J;5s = 8.7 Hz), 3.49-3.55 (m, 2H, A-5, B-5), 2.61-2.68 (m, 2H,
SCHACH3), 2.57 (d, 1H, OH, Ji30n = 4.8 Hz), 1.16 (t, 3H, SCH,CH5, J = 7.2 Hz); °C NMR (100 MHz,
CDCly) 5 166.4, 164.8, 137.6, 137.2, 137.1, 133.2, 132.9, 131.6, 130.1, 130.0, 129.8, 129.5, 129.2 x 2, 128.7,
128.6 x 2, 128.5, 128.3 x 3, 128.1, 126.1, 101.6, 99.9, 84.3, 79.4, 78.7, 77.8, 76.5, 75.3, 74.9, 72.8, 72.2, 71.1,
68.7, 63.7, 53.1, 24.1, 14.8; IR (solid): 3499, 2967, 2875, 2105, 1732, 1602, 1452, 1273, 1096, 913, 712, 542
cm™'; HRMS (ESI-TOF) caled for CsoHs;N4O13S [M+NH,]" m/z=949.3330, found: 949.3322.
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Preparation of the pentasaccharide donor 16

OAZMB
P—VO\PhG YO\ DR~ g _ TMsoTt
o 05 +  BnQs Ph/VO/&/ 0B E"5 2
'V
Olev  BzO O MS-4A, CH,Cl, LevO &/ %SB
rt,2h OBz OBz
7 34 50%
BnO
NH
B"o&&w
B
Lt o)J\ca3

BnO

37
"BugP TMSOTY Bgﬂo&g/
_ P“/Vo/& /gzoanoé":“ %: - P0G Pho
THE, H,0 LevO MS-4A, CH,Cl; /%& %;OBnO %:

LevO
r.t., 30min 91%

93%
36 16

Ethylthio

3- 0-(6- 0-(2-(azidomethyl)benzoyl)-2- 0-benzoyl-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzy
lidene-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-
2- 0-benzoyl-4,6- O-benzylidene-B-D-glucopyranoside (35)

A mixture of ethylthio 3-0-(6-0-(2-(azidomethyl)benzoyl)-2- O-benzoyl-4- O-benzyl-B-D-
glucopyranosyl)-2- 0-benzoyl-4,6- O-benzylidene-B-D-glucopyranoside (34) (521 mg, 0.559 mmol, 1.00 eq.),
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-D-glu
copyranosyl)trichloroacetimidate (7) (592 mg, 0.615 mmol, 1.10 eq.) (azeotroped twice with dry toluene)
and pulverized activated MS-4A (280 mg) in dry CH,Cl, (2.80 mL) was stirred at room temperature for 30
min under argon to remove a trace amount of water. Then the reaction mixture was cooled to -50 °C. A
catalytic amount of trimethylsilyltrifluoromethanesulfonate (10.1 pL, 55.9 umol, 0.100 eq.) was added to the
reaction mixture. After being stirred at room temperature for 2 h, the reaction mixture was neutralized with
triethylamine, filtered through a pad of Celite and concentrated /7 vacuo. The residue was
chromatographed on silica gel with 85:15 toluene:ethyl acetate and further purified by gel permeation
chromatography (GPC) to give ethylthio 3-0-(6-0-(2-(azidomethyl)benzoyl)-2- 0-benzoyl-3-0-(2-0-
benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyr
anosyl)-4- 0-benzyl-B-D-glucopyranosyl)-2- O-benzoyl-4,6- 0-benzylidene-B-D-glucopyranoside (35) (573
mg, 0.330 mmol, 59%).

[0]o"® = -17.0 (c = 1.19, CHCl5); "H NMR (400 MHz, CDCls) & 7.9 (d, 1H, aromatic, J= 7.7 Hz), 7.92 (d,
2H, aromatic, J= 7.7 Hz), 7.81 (d, 2H, aromatic, J = 7.7 Hz), 7.14-7.72 (m, 34H, aromatic), 5.52 (s, 1H,
benzylidene), 5.49 (s, 1H, benzylidene), 5.37 (s, 1H, benzylidene), 5.25 (dd, 1H, C-2, J;, = 8.2 Hz, J,5 = 8.7
Hz), 4.93-5.06 (m, 4H, C-1, B-2, D-2, D-3), 4.69-4.81 (m, 4H, B-1, A-2, N;CH,), 4.63 (d, 1H, PhCH, Jyer =
10.6 Hz), 4.55 (d, 1H, D-1, J;, = 7.7 Hz), 4.37-4.44 (m, 3H, A-1, B-6a, B-6b), 4.16-4.32 (m, 4H, A-3, A-6a,
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C-6a, D-6a), 4.02 (dd, 1H, B-3, J,3 = 5.8 Hz, J;4 = 7.2 Hz), 3.93-3.98 (m, 2H, C-3, PhCH)), 3.77 (dd, 1H,
B-4, Js4=7.2 Hz, J;5 = 10.1 Hz), 3.62-3.70 (m, 5H, C-4, B-5, A-6b, C-6b, D-6b), 3.58 (dd, 1H, D4, J;, =
9.2 Hz, J;5 = 9.7 Hz), 3.36-3.44 (m, 2H, A-5, C-5), 3.25-3.32 (m, 2H, A-4, D-5), 2.14-2.71 (m, 10H, Leyv,
SCHAHj3), 2.08 (s, 3H, Lev), 2.03 (s, 3H, Lev), 1.14 (t, 3H, SCH,CH;, J= 7.2 Hz); °C NMR (100 MHz,
CDCls) 6 206.4, 206.3, 171.8, 171.4, 166.5, 165.0, 164.8, 164.5, 138.0, 137.3, 137.2, 137.1, 136.9, 133.8,
133.3, 133.2, 132.8, 131.7, 130.0, 129.9, 129.8, 129.6 x 2, 129.3, 129.2, 129.1, 129.0, 128.9, 128.4, 128.3,
128.2, 127.8, 126.5, 126.2, 126.0, 102.0, 101.3, 101.2, 101.0, 99.5, 98.0, 84.3, 79.9, 79.2, 78.8, 78.4 x 2, 76.0,
75.4,74.3, 73.5, 73.3, 72.9, 72.0, 71.8, 71.6, 70.9, 68.7, 68.6, 66.6, 66.2, 64.6, 53.1, 37.9, 37.7, 29.8, 29.7,
27.9, 27.4, 24.4, 14.8; IR (solid): 2881, 2101, 1716, 1367, 1261, 1096, 994, 879, 702, 517 cm™'; HRMS
(ESI-TOF) calcd for Co3Hy7N4045S [M+NH,]" m/z=1749.6010, found: 1749.6022.

N3
O
@)
Ph/VOO PhO/TOO OBNnO PhO/TOO o
LevO O @) O SEt
OLev OBz OBz OBz
D C B A

Ethylthio

2- 0-benzoyl-3- 0-(2- 0-benzoyl-3- O0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-le
vulinoyl-B-D-glucopyranosyl)-p-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-4,6- O-benzylidene
-B-D-glucopyranoside (36)

To a stirred solution of ethylthio 3-0-(6-0-(2-(azidomethyl)benzoyl)-2- 0-benzoyl-3-0-(2-0-
benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyr
anosyl)-4- 0-benzyl-3-D-glucopyranosyl)-2- O-benzoyl-4,6- O-benzylidene-B-D-glucopyranoside  (35) (251
mg, 0.145 mmol, 1.00 eq.) in THF (1.45 mL) was added water (13.1 pL, 0.725 mmol, 5.00 eq.) and "Bu;P
(0.109 mL, 0.435 mmol, 3.00 eq.) at 0 °C.  After being stirred at room temperature for 30 min, the reaction
mixture was poured into saturated aq. NaHCO;. The aqueous layer was extracted with two portions of ethyl
acetate. The combined extract was washed with saturated aq. NaHCO; and brine, dried over MgSQO,,
filtered and concentrated /7 vacuo. The residue was chromatographed on silica gel with 91:9
toluene:acetone to give ethylthio 2- O-benzoyl-3- 0-(2- O-benzoyl-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-
(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-p-D-glucopyranosyl)-4- O-benzyl-B-D-glucopy
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ranosyl)-4,6- 0-benzylidene-B-D-glucopyranoside (36) (212 mg, 0.134 mmol, 93%).

[o]p'” =-13.1 (c = 1.04, CHCl;); '"H NMR (400 MHz, CDCl5) & 7.85 (d, 2H, aromatic, J= 7.2 Hz), 7.73 (d,
2H, aromatic, J= 7.2 Hz), 7.22-7.69 (m, 31H, aromatic), 5.47 (s, 2H, benzylidene), 5.37 (s, 1H, benzylidene),
521 (dd, 1H, C-2, Ji, = 7.7 Hz, J5 = 8.7 Hz), 5.01 (dd, 1H, D-3, Jb5 = 9.2 Hz, Js4=9.7 Hz), 4.88-4.96 (m,
3H, A-2, B-2, D-2), 4.86 (d, 1H, C-1, J;, = 7.7 Hz), 4.67-4.71 (m, 2H, B-1, PhCH,), 4.52 (d, 1H, D-1, J;, =
7.7 Hz), 4.46 (d, 1H, A-1, Ji, = 10.1 Hz), 4.32 (dd, 1H, A-6a, Js4, = 4.8 Hz, Jyem = 10.6 Hz), 4.24 (dd, 1H,
C-6a, Js 5o = 4.8 Hz, e = 10.6 Hz), 4.18 (dd, 1H, D-6a, Js 6, = 4.8 Hz, Jper = 10.6 Hz), 4.12 (d, 1H, PhC H,,
Jyem = 10.6 Hz), 4.09 (dd, 1H, A-3, Jh3=9.2 Hz, 4= 9.2 Hz), 4.01 (dd, 1H, B-3, Jr3 = 6.8 Hz, J1 4= 7.7 Hz),
3.88 (dd, 1H, C-3, Jh3 = 8.7 Hz, Js4 = 9.2 Hz), 3.54-3.70 (m, 7H, B-4, C-4, D-4, B-6a, A-6b, C-6b, D-6b),
3.33-3.51 (m, 5H, A-4, A-5, B-5, C-5, B-6b), 3.26 (ddd, 1H, D-5, J,5s = 9.7 Hz, Js ¢, = 4.8 Hz, Js ¢, = 9.7 Hz),
2.17-2.67 (m, 10H, Lev, SCHACH3), 2.07 (s, 3H, Lev), 2.03 (s, 3H, Lev), 1.93 (br-s, 1H, OH), 1.14 (t, 3H,
SCH,CHs, J= 7.2 Hz); *C NMR (100 MHz, CDCl3)  206.4, 206.3, 171.8, 171.7, 171.4, 165.0, 164.6, 164.2,
143.7, 138.2, 137.1, 136.8, 133.6, 133.2, 133.1, 132.1, 131.8, 129.9, 129.8, 129.7, 129.5, 129.4, 129.2 x 2,
129.0, 128.8, 128.4, 128.3, 128.2 x 3, 128.0, 127.8, 126.3, 126.1, 126.0, 123.8, 123.2, 102.0, 101.3, 101.0,
100.9, 99.7, 98.8, 84.4, 79.5, 79.0, 78.8, 78.4, 78.3, 75.6, 74.5, 74.2, 73.6, 73.4, 72.4, 71.6 x 2, 71.0, 68.6,
68.5, 66.5, 66.1, 63.7, 62.3, 45.6, 37.8, 37.6,29.7, 29.6, 28.1, 27.9, 27.3, 27.2, 24.3, 24.1 x 2, 24.0 x 2, 18.9,
14.7, 13.7, 13.6; IR (solid): 3531, 2875, 1737, 1602, 1452, 1376, 1264, 984, 750, 703, 484 cm'; HRMS
(ESI-TOF) calcd for CgsHso0,;S [M+H]™ m/z= 1573.5312, found: 1573.5287.

OH
Ph/VOO PhSVOO OBNnO PhSVOO o
LevO O O O SEt
OLev OBz OBz OBz
D C B A

Ethylthio

2- 0-benzoyl-3- 0-(2- O-benzoyl-6- O-(2- 0-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- O-(2- 0-ben
zoyl-4,6- O-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyr
anosyl)-4- 0-benzyl-B-D-glucopyranosyl)-4,6- 0-benzylidene-B-D-glucopyranoside (16)

A mixture of ethylthio 2- O-benzoyl-3- 0-(2- O-benzoyl-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-
(4,6- 0-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-p-D-glucopyranosyl)-4- O-benzyl-B-D-glucopy
ranosyl)-4,6- O-benzylidene-B-D-glucopyranoside (36) (212 mg, 0.134 mmol, 1.00 eq.), 0-(2-0-benzoyl-
3,4,6-tri- O-benzyl-D-glucopyranosyl)trichloroacetimidate’ (37) (188 mg, 0.269 mmol, 2.00 eq.) (azeotroped
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twice with dry toluene) and pulverized activated MS-4A (134 mg) in dry CH,Cl, (1.34 mL) was stirred at
room temperature for 30 min under argon to remove a trace amount of water. Then the reaction mixture
was cooled to -10 °C. A catalytic amount of trimethylsilyltrifluoromethanesulfonate (2.43 pL, 13.4 pmol,
0.100 eq.) was added to the reaction mixture. After being stirred at 0 °C for 3 h, the reaction mixture was
neutralized with triethylamine, filtered through a pad of Celite and concentrated /77 vacuo. The residue was
chromatographed on silica gel with 94:6 toluene:acetone to give ethylthio 2- O-benzoyl-3-0-(2- 0-benzoyl-
6- 0-(2- 0-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6-
O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-4- 0-benzyl-B-D-glucopyrano
syl)-4,6- 0-benzylidene-B-D-glucopyranoside (16) (259 mg, 0.123 mmol, 91%)).

[a]p'” =-10.4 (c = 1.19, CHCl;); '"H NMR (400 MHz, CDCl5) & 7.98 (d, 2H, aromatic, J= 7.2 Hz), 7.84 (d,
2H, aromatic, J= 7.7 Hz), 7.69 (d, 2H, aromatic, J = 7.2 Hz), 7.10-7.67 (m, 49H, aromatic), 5.47 (s, 1H,
benzylidene), 5.41 (s, 1H, benzylidene), 5.36 (s, 1H, benzylidene), 5.26 (dd, 1H, B-2, J;» =7.7 Hz, J,5 = 8.7
Hz), 5.15 (dd, 1H, C-2, J;, = 7.7 Hz, 5 = 8.7 Hz), 5.00 (dd, 1H, D-3, Jr5 = 9.2 Hz, x4 = 9.2 Hz), 4.93 (dd,
1H, D-2, J;, = 7.7 Hz, 5 = 9.2 Hz), 4.88 (dd, 1H, E-2, Ji, = 6.3 Hz, 5 = 6.3 Hz), 4.73-4.80 (m, 4H, C-1,
A-2, PhCH)), 4.54-4.66 (m, 6H, B-1, E-1, PhCH)), 4.51 (d, 1H, D-1, J,, = 7.7 Hz), 4.46 (d, 1H, PhCH>, Jgem
=12.1 Hz), 4.13-4.26 (m, 4H, A-1, A-6a, C-6a, D-6a), 4.05 (d, 1H, PhCH>, Jyer, = 12.1 Hz), 3.85-3.96 (m, 4H,
A-3, C-3, E-3, B-6a), 3.78 (dd, 1H, B-3, Jh5 = 8.7 Hz, 4 4 = 9.2 Hz), 3.69 (dd, 1H, A-6b, Js ¢, = 10.1 HZ, Jyery
= 10.1 Hz), 3.45-3.65 (m, 9H, C-4, D-4, B-5, E-5, E-6a, B-6b, C-6b, D-6b, E-6b), 3.40 (dd, 1H, E-4, J; 4=
7.7 Hz, J;s = 9.2 Hz), 3.15-3.32 (m, 5H, A-4, B-4, A-5, C-5, D-5), 2.22-2.68 (m, 10H, Lev, SCHCH3), 2.07
(s, 3H, Lev), 2.02 (s, 3H, Lev), 1.15 (t, 3H, SCH,CHs, J= 7.2 Hz); *C NMR (100 MHz, CDCl3) & 206.4 x 2,
171.8,171.4,165.4,165.0, 164.7, 164.2, 138.3, 138.2, 137.9, 137.4, 137.1, 136.8, 133.5, 133.1, 133.0, 130.2,
129.9 x 2, 129.8, 129.6 x 2, 129.2, 129.1, 129.0, 128.8, 128.7, 128.6 x 2, 128.4, 128.3 x 2, 128.2 x 3, 128.0 x
2,1279,127.8x2,127.7,127.6 x 2, 126.6, 126.1, 126.0, 125.4, 101.6, 101.3, 101.0, 100.9, 100.8, 99.4, 98.2,
84.0,82.7,79.3x2,79.0,78.9,78.4,78.3,78.1,75.7,75.1, 75.0, 74.8, 74.3, 74.0, 73.8, 73.6, 73.5, 73.4, 72.3,
71.7, 71.6, 71.0, 68.6, 68.5 x 2, 68.4, 66.4, 66.1, 37.9, 37.7, 29.7, 29.6, 27.9, 27.4, 24.1, 14.8; IR (solid):
2967, 2318, 1955, 1730, 1602, 1451, 1265, 1096, 772, 702, 527 cm'; HRMS (ESI-TOF) calcd for
C110H124NO33S [M+NH,]"™ m/z=2126.7776, found: 2126.7778.

BnO E

BnO
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Z
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Preparation of the nonasaccharide 38

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden

e-3- 0-(3- 0-(2- 0-benzoyl-3- 0-(2- O-benzoyl-6- O-(2- 0-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3
- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-
D-glucopyranosyl)-4- 0-benzyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranosyl)-4,6- O-ben

zylidene-pB-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranoside (38)

A mixture of 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D
-glucopyranosyl)-B-D-glucopyranoside (11) (87.0 mg, 62.4 pumol, 1.00 eq.), ethylthio 2-0-benzoyl-3-0-(2-
0-benzoyl-6- 0-(2- 0-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2- O-benzoyl-4,6- O-benzylidene
-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)--D-glucopyranosyl)-4- O-benzyl--D-gl
ucopyranosyl)-4,6- 0-benzylidene-B-D-glucopyranoside (16) (158 mg, 74.9 mmol, 1.20 eq.) (azeotroped
twice with dry toluene) and pulverized activated MS-4A (374 mg) in dry CH,Cl, (3.74 mL) was stirred at
room temperature for 30 min under argon to remove a trace amount of water. Then the reaction mixture
was cooled to -35 °C. MN-iodosuccinimide (20.2 mg, 89.9 umol, 1.44 eq.) and a catalytic amount of
trifluoromethanesulfonic acid (1.66 pL, 18.7 umol, 0.300 eq.) were added to the reaction mixture. After
being stirred at the same temperature for 30 min, the reaction mixture was neutralized with triethylamine and
filtered through a pad of Celite. The filtrate was poured into a mixture of saturated aq. NaHCO; and 10%
aq. Na,S,0; with cooling. The aqueous layer was extracted with two portions of ethyl acetate. The
combined extract was washed with a mixture of saturated ag. NaHCO; and 10% aq. Na,S,0;, and brine,
dried over MgSO,, filtered, and evaporated /7 vacuo. The residue was chromatographed on silica gel with
91:9 toluene:acetone and further purified by gel permeation chromatography (GPC) to give 6-azidohexyl
2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3
- 0-(3- 0-(2- O-benzoyl-3- 0-(2- O-benzoyl-6- 0-(2- O-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2
- O-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-3-D-gluco
pyranosyl)-4- 0-benzyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranosyl)-4,6- 0-benzylidene-f3-
D-glucopyranosyl)--D-glucopyranosyl)--D-glucopyranosyl)-B-D-glucopyranoside (38) (191 mg, 55.5
pmol, 89%).

[o]n” = -5.37 (¢ = 0.980, CHCL;); 'H NMR (400 MHz, CDCl;) & 7.98-8.01 (m, 4H), 7.91 (d, 2H, J= 7.2 Hz),
7.81 (d, 2H, J= 7.2 Hz), 7.76 (d, 2H, J= 7.7 Hz), 7.63 (d, 2H, J= 7.2 Hz), 7.03-7.61 (m, 73H), 5.48 (s, 1H),
5.41 (s, 1H), 5.37 (s, 1H), 5.30 (s, 1H), 5.28 (s, 1H), 5.25 (dd, 1H, J= 8.7 Hz, 8.7 Hz), 5.09-5.17 (m, 2H),
4.88-5.05 (m, SH), 4.76-4.84 (m, 5H), 4.64-4.69 (m, 3H), 4.54-4.61 (m, 3H), 4.50 (br-d, 2H, J = 7.7 Hz),
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4.40-4.46 (m, 2H), 4.29-4.34 (m, 2H), 4.05-4.23 (m, 7H), 3.98 (dd, 1H, J= 4.8 Hz, 10.1 Hz), 3.20-3.94 (m,
36H), 3.14 (ddd, 1H, J= 4.8 Hz, 9.7 Hz, 10.1 Hz), 3.01-3.06 (m, 3H), 2.25-2.72 (m, 10H, Lev, H-2, OH),
2.07 (s, 3H), 2.01 (s, 3H), 1.72 (s, 3H), 1.10-1.48 (m, 8H); *C NMR (100 MHz, CDCl;) & 206.3 x 2, 171.7,
171.3, 169.3, 165.4, 165.2, 165.1, 164.8, 164.7, 163.9, 138.7, 138.4, 138.3, 138.0, 137.6, 137.2 x 2, 136.9,
136.8, 133.7, 133.4, 133.3, 133.2 x 2, 133.0 x 2, 129.8 x 2, 129.7, 129.6, 129.5 x 2, 129.2 x 3, 129.1 x 2,
129.0, 128.9, 128.8 x 2, 128.7, 128.6, 128.5 x 2, 128.4, 128.3, 128.2 x 2, 128.1 x 2, 128.0, 127.9, 127.8,
127.6, 127.5 x 2, 127.4, 126.4, 126.3, 126.2 x 2, 126.1, 126.0 x 2, 102.6, 101.6 x 2, 101.5, 101.4, 101.3,
101.2, 101.0, 100.9, 100.8, 100.6, 99.9, 99.2, 98.7, 98.5, 97.7, 82.8, 79.5, 78.8, 78.6, 78.5, 78.4, 78.3, 78.0,
77.8,76.3,76.0,75.9, 75.7,75.2, 74.8, 743 x 2, 74.1 x 2, 74.0, 73.9, 73.8, 73.4,73.3, 72.1, 71.6, 69.8, 69.2,
68.7 x 3, 68.6 x 2, 68.5x 2, 68.4 x 3, 68.3, 66.6 x 2, 66.3, 66.1, 65.9, 65.6, 65.2, 51.2, 37.8, 37.6, 29.6 x 2,
29.2,28.5,27.9,27.3,26.2,25.3,20.4; IR (solid): 3513, 2869, 2092, 1734, 1451, 1374, 1264, 1069, 752, 696,
654, 501 cm™.
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Preparation of the tridecasaccharide 39

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzyliden
e-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- O0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(3- 0-(2- 0-benzoyl-3- 0-(2- 0-benzoyl-6- 0-(2- 0-benzoy!l
-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylidene-2
,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-4,6- O-be
nzylidene-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-gluco
pyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-p-D-gl
ucopyranoside (39)

A mixture of 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylide
ne-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-B-D-g
lucopyranosyl)--D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-gl
ucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (13) (73.0 mg, 27.2 umol, 1.00 eq.), ethylthio
2- 0-benzoyl-3- 0-(2- O-benzoyl-6- O-(2- 0-benzoyl-3,4,6-tri- 0-benzyl-B-D-glucopyranosyl)-3- 0-(2- 0-benzo
yl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosy
1)-4- 0-benzyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranoside (16) (86.0 mg, 40.8 umol, 1.50
eq.) (azeotroped twice with dry toluene) and pulverized activated MS-4A (163 mg) in dry CH,Cl, (1.63 mL)
was stirred at room temperature for 30 min under argon to remove a trace amount of water. Then the
reaction mixture was cooled to -35 °C.  M-iodosuccinimide (11.0 mg, 48.9 pumol, 1.80 eq.) and a catalytic
amount of trifluoromethanesulfonic acid (1.20 pL, 13.6 mmol, 0.500 eq.) were added to the reaction mixture.
After being stirred at the same temperature for 30 min, the reaction mixture was neutralized with
triethylamine and filtered through a pad of Celite. The filtrate was poured into a mixture of saturated aq.
NaHCOj; and 10% aq. Na,S,0; with cooling. The aqueous layer was extracted with two portions of ethyl
acetate. The combined extract was washed with a mixture of saturated ag. NaHCOj; and 10% aq. Na,S,0s,
and brine, dried over MgSQ,, filtered, and evaporated /77 vacuo. The residue was chromatographed on silica
gel with 91:9 toluene:acetone and further purified by gel permeation chromatography (GPC) to give
6-azidohexyl 2-0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-
benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6-
O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(3- 0-(2- 0-benzoyl-3- 0-(2- 0-benzoyl-6- 0-(2- 0-b
enzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(4,6- O-benzylide
ne-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)-3-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-4,6- O-b
enzylidene-B-D-glucopyranosyl)-4,6- O-benzylidene-f-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopy
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ranosyl)-B-D-glucopyranosyl)-f-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopy
ranoside (39) (102 mg, 21.5 umol, 79%).

[o]p”! =-9.17 (¢ = 0.960, CHCl;); '"H NMR (400 MHz, CDCl5) & 7.96-8.00 (m, 8H), 7.90 (d, 2H, /= 7.2 Hz),
7.81 (d, 2H, J= 7.2 Hz), 7.75 (d, 2H, J= 7.2 Hz), 6.99-7.63 (m, 101H), 5.51 (s, 1H), 5.40 (s, 1H), 5.36 (s,
1H), 5.33 (s, 1H), 5.30 (s, 1H), 5.24 (dd, 1H, J= 8.2 Hz, 8.7 Hz), 5.11-5.16 (m, 4H), 4.76-5.02 (m, 21H),
4.54-4.70 (m, 8H), 4.49 (d, 1H, J= 6.8 Hz), 4.48 (d, 1H, J= 7.7 Hz), 4.40-4.45 (m, 2H), 4.31-4.34 (m, 2H),
3.22-4.22 (m, 64H), 3.14 (ddd, 1H, J= 4.8 Hz, 8.7 Hz, 9.2 Hz), 3.00-3.07 (m, 3H), 2.22-2.67 (m, 10H, Lev,
H-2, OH), 2.07 (s, 3H), 2.04 (s, 3H), 1.76 (s, 3H), 1.75 (s, 3H), 1.71 (s, 3H), 1.10-1.48 (m, 8H); °C NMR
(100 MHz, CDCl3) § 208.1, 206.4, 171.8, 171.4, 169.3, 169.1, 169.0, 165.3, 165.1, 164.9, 164.8 x 2, 138.7,
138.4, 138.3, 138.0, 137.7, 137.4, 137.3 x 3, 137.0, 136.9, 133.4 x 2, 133.3 x 2, 133.2, 133.1, 130.0 x 2,
129.8x2,129.7x2,129.6 x 2, 129.5 x 2, 129.4, 129.3x 2, 129.2x 3, 129.1 x 2, 129.0 x 2, 128.9 x 2, 128.8,
128.7, 128.6 x 2, 128.5 x 2, 128.3, 128.2 x 2, 128.1 x 2, 128.0, 127.9 x 2, 127.8, 127.7, 127.6, 127.5, 127.4,
126.5, 126.4, 126.3, 126.2, 126.1 x 3, 102.7, 101.8, 101.7, 101.6 x 2, 101.5 x 2, 101.4, 101.3, 101.2 x 2,
101.1 x 2, 101.0, 100.8, 100.6, 100.0, 99.2, 98.6 x 2, 98.5 x 2, 98.2, 98.0, 97.8, 82.9, 78.8, 78.7, 78.5 x 2,
78.4,78.3,782x2,78.0,77.9,76.5,76.1,76.0,75.9 x 2, 75.7,75.2, 74.9, 74.4, 74.3, 742 x 2, 74.1, 73.9 x 2,
73.8,73.5,73.4,72.4,72.1,71.6, 69.9, 68.8, 68.7 x 3, 68.6 x 3, 68.5, 68.4 x 2, 66.7, 66.6, 66.4, 66.1 x 2, 66.0
X 2, 65.8,65.6 x 2, 65.2, 53.5, 51.2, 37.9, 37.7, 29.7, 29.6, 29.3, 28.6, 28.0, 27.4, 26.3, 25.4, 20.6 x 2, 20.5;
IR (solid): 3631, 2964, 2093, 1734, 1412, 1258, 1089, 773, 696, 500 cm™.
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Preparation of the heptadecasaccharide 17

6-Azidohexyl

2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzyliden

e-3- 0-(2- 0-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzy
lidene-3- O0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0
-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(3- O0-(2- O-be
nzoyl-3- 0-(2- 0-benzoyl-6- 0-(2- 0-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- O-(2- 0-benzoyl-4,

6- 0-benzylidene-3- 0-(4,6- 0-benzylidene-2,3-di- 0-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)
-4- 0-benzyl-B-D-glucopyranosyl)-4,6- 0-benzylidene-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-gluco
pyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-g-D-gl
ucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)--

D-glucopyranosyl)-B-D-glucopyranoside (17)

A mixture of 6-azidohexyl 2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3-
0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylide
ne-3- 0-(2- O-acetyl-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzyli
dene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-be
nzylidene-3- 0-(4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glu
copyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glu
copyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (15) (70.0 mg, 17.6 umol,
1.00 eq.), ethylthio 2- 0-benzoyl-3- 0-(2- O-benzoyl-6- 0-(2- 0-benzoyl-3,4,6-tri- O-benzyl-B-D-
glucopyranosyl)-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glu
copyranosyl)-B-D-glucopyranosyl)-4- 0-benzyl-f3-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranosid
e (16) (55.7 mg, 26.4 mol, 1.50 eq.) (azeotroped twice with dry toluene) and pulverized activated MS-4A
(176 mg) in dry CH,Cl, (1.76 mL) was stirred at room temperature for 30 min under argon to remove a trace
amount of water. Then the reaction mixture was cooled to -35 °C. MN-iodosuccinimide (7.13 mg, 31.7
pmol, 1.80 eq.) and a catalytic amount of trifluoromethanesulfonic acid (0.467 pL, 5.28 pumol, 0.300 eq.)
were added to the reaction mixture. After being stirred at the same temperature for 30 min, the reaction
mixture was neutralized with triethylamine and filtered through a pad of Celite. The filtrate was poured
into a mixture of saturated aq. NaHCO; and 10% aq. Na,S,0; with cooling. The aqueous layer was
extracted with two portions of ethyl acetate. The combined extract was washed with a mixture of saturated
aq. NaHCO; and 10% aq. Na,S,0s, and brine, dried over MgSQ,, filtered, and evaporated /1 vacuo. The
residue was chromatographed on silica gel with 85:15 toluene:ethyl acetate and further purified by gel
permeation chromatography (GPC) to give 6-azidohexyl 2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-
4,6- 0-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-ben
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zoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- 0
-acetyl-4,6- O-benzylidene-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2
- 0-benzoyl-4,6- O-benzylidene-3- 0-(3- 0-(2- O-benzoyl-3- 0-(2- O-benzoyl-6- 0-(2- O-benzoyl-3,4,6-tri- O-ben
zyl-B-D-glucopyranosyl)-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl

-B-D-glucopyranosyl)-B-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucop
yranosyl)-4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyr

anosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyr
anosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-glucopyranoside (17) (87.0 mg, 14.4 umol, 82%).

[o]p”! =-10.6 (c = 2.16, CHCI;); "H NMR (400 MHz, CDCl;) 8 7.96-8.01 (m, 14H), 7.90 (d, 2H, J= 7.7 Hz),
7.81 (d, 2H, J= 7.7 Hz), 7.74 (d, 2H, J= 7.7 Hz), 6.99-7.63 (m, 125H), 5.52 (s, 1H), 5.41 (s, 1H), 5.36 (s,
1H), 5.33 (s, 1H), 5.30 (s, 1H), 5.25 (dd, 1H, J= 8.7 Hz, 8.7 Hz), 5.09-5.17 (m, 6H), 4.76-5.03 (m, 29H),
4.54-4.70 (m, 10H), 4.48 (br-d, 2H, J= 7.7 Hz), 4.40-4.45 (m, 2H), 4.31-4.35 (m, 2H), 3.12-4.22 (m, 85H),
3.00-3.07 (m, 3H), 2.17-2.67 (m, 10H, Lev, H-2, OH), 2.07 (s, 3H), 2.00 (s, 3H), 1.76 (s, 12H), 1.72 (s, 3H),
1.10-1.48 (m, 8H); *C NMR (100 MHz, CDCl;) 8 206.4 x 2, 171.8, 171.4, 169.3, 169.1 x 2, 165.7 x 3, 165.3,
165.1, 165.0, 164.9 x 2, 164.8, 164.0, 138.7, 138.5, 138.4, 138.1, 137.7, 137.5 x 2, 137.4, 137.3 x 2, 137.1,
136.9, 134.1, 134.0 x 3, 133.7, 133.6, 133.4 x 2, 133.3 x 3, 133.2, 133.1 x 2, 130.3, 130.2 x 2, 130.1, 129.8 x
2, 129.7, 129.6, 129.5 x 2, 129.4, 129.3, 129.2, 129.1, 128.9, 128.8, 128.7, 128.6 x 2, 128.5, 128.4, 128.3,
128.2 x 2, 128.1, 128.0, 127.9, 127.7, 127.6 x 2, 127.4, 126.6 x 3, 126.4 x 2, 126.3, 126.2, 126.1, 102.7 x 2,
102.5, 101.8 x 3, 101.7 x 2, 101.6 x 2, 101.5 x 3, 101.4 x 3, 101.3 x 2, 101.2 x 2, 101.1 x 3, 101.0, 100.9,
100.7 x 2, 100.1, 100.0, 99.2, 98.7, 98.6, 98.5, 98.4 x 3, 98.3 x 2, 98.2, 98.1, 98.0 x 3, 97.9 x 2, 82.9, 79.6,
79.5,79.0, 78.9, 78.8, 78.7, 78.5, 78.4, 78.3, 78.2,78.1,77.9, 77.8 x 2, 77.7x 3, 76.5 x 2, 76.4, 76.0 x 3, 75.9,
75.8,75.7,75.6x2,75.5x2,753x2,752x2,74.9,74.4x 2,742 x3,73.9x 2,73.8,73.5,73.4,72.4, 72.1,
71.7,70.6, 69.9, 68.9, 68.7, 68.6 x 2, 68.4, 66.7, 66.6, 66.4, 66.1 x 2, 66.0, 65.8, 65.7, 65.6, 51.3, 37.9, 37.7,
29.7,29.6,29.3, 28.6, 28.0, 27.4, 26.3, 25.4, 20.7, 20.6, 20.5; IR (solid): 3729, 2863, 2344, 2138, 1968, 1734,
1496, 1368, 1218, 1023, 876, 770, 654, 508 cm’.

BnOk.\
BEEOX’A o
Ph- T‘O’\P/n o ~\Phe T‘O’\F',h ’vo \f/noﬁ o fn

O E



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010 S45

Deprotection of the nona-, trideca- and heptadecasaccharide 38, 39, and 17

6-Aminohexyl

3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(6- O-(B-D-glucopyranosyl)-3- O-(3- O-(B-D-glucopyranosyl)-B-D-glucopyranos
yl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyra
nosyl)-B-D-glucopyranoside (21)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(3- 0-(2- 0-benzoyl-3- 0-(2- 0-benzoyl-6- 0-(2- 0-ben
zoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2- O-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-
2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-4,6- O-benz
ylidene-B-D-glucopyranosyl)-4,6- 0-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranoside (38) (33.9 mg, 9.85 umol, 1.00 eq.) in NH3/THF/EtOH (8.50 mL/1.00 mL/0.500
mL) was added a large amount of lithium (100 mg) at -78 °C.  After being stirred under reflux for 1.5 h, the
reaction mixture was added methanol (1.00 mL). After being stirred at room temperature for 12 h, the
reaction mixture was concentrated /7 vacuo. The residue was purified by size exclusion column
chromatography on Sephadex LH-20 eluted with water and further purified by revese-phase column
chromatography  (Bond  Elut-C18) with  90:10  water:methanol to give  6-aminohexyl
3-0-(3- 0-(3- 0-(3- 0-(3- 0-(6- O-(B-D-glucopyranosyl)-3- O-(3- O-(B-D-glucopyranosyl)-B-D-glucopyranosyl)
-B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)
-B-D-glucopyranoside (21) (15.5 mg, 9.83 pmol, quant.).

[a]p®* = -24.2 (c = 0.335, H,0); 'H NMR (400 MHz, D,0) & 4.70-4.80 (m, 7H, anomericH x 7), 4.49 (d, 1H,
anomericH, J= 7.7 Hz), 4.44 (d, 1H, anomericH, J= 7.7 Hz), 4.18 (br-d, 1H, J= 10.6 Hz), 3.27-3.91 (m,
55H), 2.80 (t, 2H, J= 7.2 Hz), 1.51-1.63 (m, 4H), 1.35-1.36 (m, 4H); *C NMR (100 MHz, D,0) § 103.6 x 2,
103.4 x 2, 102.7, 85.7, 85.5, 85.2, 85.1, 84.8, 76.8, 76.7, 76.5, 76.4, 75.4, 74.3, 74.1, 74.0 x 2, 73.9, 73.8,
73.7,71.2, 70.4, 69.6, 69.0 x 2, 68.9, 61.5, 40.5, 29.3, 28.5, 26.2, 25.4; IR (solid): 3481, 2884, 1846, 1669,
1438, 1314, 1153, 1032, 855, 664, 526 cm’; HRMS (ESI-TOF) calcd for CeH;o¢NOy [M+H]" m/z =
1576.5986, found: 1576.5981.
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6-Aminohexyl

3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(3- 0-(3- 0-(6- O-(B-D-glucopyranosyl)-3- 0-(3- 0-(B-D-glucopyranosy
1)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopy
ranosyl)-B-D-glucopyranoside (19)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,
6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(3- 0-(2- O-
benzoyl-3- 0-(2- 0-benzoyl-6- 0-(2- O-benzoyl-3,4,6-tri- O-benzyl-B-D-glucopyranosyl)-3- 0-(2- O-benzoyl-4,
6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-glucopyranosyl)-B-D-glucopyranosyl)-4-
0-benzyl-B-D-glucopyranosyl)-4,6- 0-benzylidene-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-pB-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-p-D-glucopyranoside (39) (16.1 mg, 3.40 pmol, 1.00 eq.) in NHs/THF/EtOH
(8.50 mL/1.00 mL/0.500 mL) was added a large amount of lithium (100 mg) at -78 °C.  After being stirred
under reflux for 1.5 h, the reaction mixture was added methanol (1.00 mL). After being stirred at room
temperature for 12 h, the reaction mixture was concentrated /77 Vacuo. The residue was purified by size
exclusion column chromatography on Sephadex LH-20 eluted with water and further purified by
revese-phase column chromatography (Bond Elut-C18) with 80:20 water:methanol to give 6-aminohexyl
3-0-(3-0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(6- O-(B-D-glucopyranosyl)-3- O-(3- 0-(B-D-glucopyranosyl)
-B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopyranosyl)
-B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopyranosyl)
-B-D-glucopyranoside (19) (6.10 mg, 2.74 pmol, 81%).

[a]p™* = -22.9 (¢ = 0.135, H,0); "H NMR (400 MHz, D,0) & 4.70-4.76 (m, 11H, anomericH x 11), 4.49 (d,
1H, anomericH, J= 7.7 Hz), 4.45 (d, 1H, anomericH, J= 8.7 Hz), 4.18 (br-d, 1H, J= 11.1 Hz), 3.27-3.91 (m,
79H), 2.79 (t, 2H, J= 7.2 Hz), 1.52-1.63 (m, 4H), 1.35-1.37 (m, 4H); C NMR (100 MHz, D,0) & 103.6,
103.4 x 2, 102.5, 85.1, 76.5, 76.4, 74.1, 74.0, 70.4, 69.0, 68.9, 61.5, 40.6, 29.3, 29.0, 26.2, 25.4; IR (solid):
3413, 2885, 1821, 1648, 1591, 1368, 1154, 1077, 1042, 652, 519 cm’; HRMS (ESI-TOF) calcd for
CygsH 46NOgs [M+H]" m/z=2224.8099, found: 2224.8054.
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3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(3- 0-(3- 0-(3- 0-(3- O-(3- O-(3- 0-(3- 0-(6- O-(B-D-glucopyranosyl)-3- 0-(3-
0-(B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyra
nosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucop
yranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glu
copyranosyl)-B-D-glucopyranoside (1)

To a stirred solution of 6-azidohexyl 2-0-benzoyl-4,6-0-benzylidene-3-0-(2- O-acetyl-4,6-0-
benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,
6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(2- O-acetyl
-4,6- 0-benzylidene-3- 0-(2- O-benzoyl-4,6- 0-benzylidene-3- 0-(2- O-acetyl-4,6- O-benzylidene-3- 0-(2- O-ben
zoyl-4,6- O-benzylidene-3- 0-(3- 0-(2- O-benzoyl-3- 0-(2- O-benzoyl-6- O-(2- O-benzoyl-3,4,6-tri- O-benzyl-fB-
D-glucopyranosyl)-3- 0-(2- 0-benzoyl-4,6- O-benzylidene-3- 0-(4,6- O-benzylidene-2,3-di- O-levulinoyl-B-D-g
lucopyranosyl)-B-D-glucopyranosyl)-4- O-benzyl-B-D-glucopyranosyl)-4,6- O-benzylidene-B-D-glucopyranos
y1)-4,6- O-benzylidene-B-D-glucopyranosyl)-B-D-glucopyranosyl)-3-D-glucopyranosyl)-3-D-glucopyranosyl)
-B-D-glucopyranosyl)-f-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)
-B-D-glucopyranosyl)-f-D-glucopyranosyl)-B-D-glucopyranoside (17) (40.7 mg, 6.75 umol, 1.00 eq.) in
NH;/THF/EtOH (8.50 mL/1.00 mL/0.500 mL) was added a large amount of lithium (100 mg) at -78 °C.
After being stirred under reflux for 1.5 h, the reaction mixture was added methanol (1.00 mL). After being
stirred at room temperature for 12 h, the reaction mixture was concentrated /77 vacuo. The residue was
purified by size exclusion column chromatography on Sephadex LH-20 eluted with water and further
purified by revese-phase column chromatography (Bond Elut-C18) with 70:30 water:methanol to give
6-aminohexyl 3-0-(3-0-(3- 0-(3-0-(3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(3- O-(3- O-(3- 0-(6- O-(B-D-
glucopyranosyl)-3- 0-(3- 0-(B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-pB-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopyran
osyl)-B-D-glucopyranosyl)-pB-D-glucopyranosyl)--D-glucopyranosyl)-B-D-glucopyranosyl)--D-glucopyran
osyl)-B-D-glucopyranosyl)-B-D-glucopyranoside (1) (9.80 mg, 3.41 umol, 51%).

[a]p®* =-31.9 (c = 0.125, H,0); 'H NMR (400 MHz, D,0) & 4.70-4.76 (m, 15H, anomericH x 15), 4.49 (d,
1H, anomericH, J= 7.7 Hz), 4.44 (d, 1H, anomericH, J= 7.7 Hz), 4.18 (br-d, 1H, J= 11.1 Hz), 3.26-3.95 (m,
103H), 2.82 (br-s, 1H), 2.50 (br-s, 1H), 1.55-1.64 (m, 4H), 1.36 (br-s, 4H); C NMR (100 MHz, D,0) &
103.6, 103.3, 85.1, 85.0 x 2, 76.5, 74.2, 74.1, 74.0 x 2, 70.4, 69.3, 68.9, 61.6, 61.5, 20.9; IR (solid): 3308,
2897, 1982, 1811, 1656, 1373, 1043, 891, 649, 526 cm™'; HRMS (ESI-TOF) calcd for CsH;5sNOgs [M+H]"
m/z=2873.0212, found: 2873.0244.
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Methyl hexadecasaccharide 23

Methyl

3- 0-(3- 0-(3- 0-(3- 0-(3- 0-(3- O-(3- 0-(3- 0-(3- 0-(3- O-(3- O-(3- 0-(3- 0-(3- O-(3- O-(B-D-glucopyranosyl)-p-
D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosy|
)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-p-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyran
osyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-B-D-glucopyranosyl)-a-D-glucopy
ranoside (23)

[a]p* = -2.36 (c = 0.0800, H,0); 'H NMR (400 MHz, D,0) & 4.79 (d, 1H, anomericHo, J = 3.9 Hz),
4.75-4.77 (m, 13H, anomericH x 13), 4.72 (d, 1H, anomericH, J= 7.2 Hz), 4.70 (d, 1H, anomericH, J= 7.2
Hz), 3.83-3.91 (m, 17H), 3.63-3.78 (m, 31H), 3.44-3.55 (m, 46H), 3.31-3.41 (m, 5H); *C NMR (100 MHz,
D,0) & 103.3, 85.0, 76.4, 74.1, 68.9, 61.5; IR (solid): 3637, 3022, 2716, 2573, 2012, 1465, 1198, 1077, 797,
663, 524 cm™'; HRMS (ESI-TOF) calcd for Co7H 4505 [M+H]"™ m/z=2625.8792, found: 2625.8809.

HO - HO— HO— HO- HO-

HO HO—  HO HO- HO—.  HO HO- HO HO- HO HO-
HHooil;&lj%X\;&i%X\,o H,Oo%l“" 0 H'OOX-\;&FL%X\,O @ooil;&ri%ﬁx\,o H%X\, 0 H’oo%l,. 0 HEJOSX/ o H%X\, 0 H’Oow:l,- 0 HOOX\,,O Ho, % _OHO, l 0
oH oH oH oH o oH oH oH oH oH oH oH

OH OH OH HOAMe
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JEOL

wwwe PROCESSING PARAMETERS -—--
dc_balance

sexp : 1[Hz)

£ft : 1 : TRUE

machinephase

dc_correct

ppm
poeak pick : O[Hxz] : 50({Hz]) : Both

wmww ACQUISITION PARAMETERS - -~

¥ile Name = totsu091214Ncd78.9
Author =« JEOL LTD.

Sample ID - S#785770

Content = Single Pulse Experim
Creation Date = 14-DEC-2009 20:52:34

18-MAR-2010 13:29:01

Revision Date

Spec Site = ECP400OSL

Spec Type = DELTA_NMR

Data Format = 1D COMPLEX
Dimensions = X

Dim Title = 11

Dim Size = 16384

Dim Units = [ppm)

Actual _start time = 14-DEC-2009 20:50:45
Delay of start = 1(s)

Digital filter = FALSE

End time = 14-DEC-2009 20:52:32
Experiment « mingle pulse.exp
Field strength = 9,.2981736([7T)
¥ilter mode = BUTTERWORTH
rilter width = 3.95882819 [kMz)
Irr code - 146

Irr_noise = WALTZ

Irr pwidth = 40([us]
Iterations =0

Local time = 14-DEC-2009 20:52:33
Obs_noise = WAUGH
Obs_pwidth =« 1(us)

Probe_id - 2692

Recvr _gain = 11

Relaxation delay = 4(s8)

Scans = 16

Solvent = CHLOROFORM-D
Spin_get = 17([Rz]

Spin_lock 90 = 1{us)

Spin_lock attn = 29[dn]

Temp get = 26[ac]

xs0 = 11,.08(us]

X _acq duration = 2.0692992(s)
X_angle = 45[deg)
X_domain = 1H

X _freq = 395.88252601 [MH=z]
X_offset = 5(ppm]

X_points = 16384

X prescans - 1

X_pulse = 5.9[us)
| X_resolution = 0.48325539 [Hz)
X swaep = 7.91765637 (kHz]
Triso = 10[us])

Tri_noise = WALTZ
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JEOL

wmwe PROCESSING PARAMETERS «~===
de_balance

sexp : 1[Hxz]

fft : 1 : TRUE

machinephase

dc_correct

ppm
peak pick : O0[Hz] : 50[Hz] : Both

=== ACQUISITION PARAMETERS ~-~~-

rile Name = tetsul91214No478 13c
Author = JEOL LTD.

Sample ID = 13C

Content « Single Pulse with Br
Creation Date = 14-DEC~2009 21:13:45
Revision Date = 180-MAR-2010 13:34:23
Spec Site = ECP400SL

Spec Type DELTA NMR

Data Yormat 1D COMPLEX
Dimensions X

Dim Title 13c¢

Dim Size 32768

Dim Units

[ppm]
14-DEC-2009 20:54:17
1(s]

Actual start time
Delay of start

pDigital filter FALSE

End_time 14-DEC-2009 21:33:07
Experiment single_pulse_dec
Field strength 9.2981736(T)

Filter mode BUTTERWORTH

Filter width 12.46882793 [kHz)

Irr code 146

Irr domain i

Irr freq 395.88252601 [MHz)
Irr_noise WALTZ

Irr offset 5 [ppm]

Irr pwidth 40 [us]

Iterations 1

Local_ time 14-DEC-2009 21:13:44
Obs_noise WAUGH

Obs_pwidth 1[us)

Probe id 2692

Recvr _gain

Relaxation delay 1(s]

Scans 697

Solvent CHLOROFORM-D
Spin_get 17 (uxz)
Spin_lock 90 1(us]
Spin_lock_attn 291as)
Temp_get 27.9(acC)

xX90 10{us)

X acqg duration 1.3139968(s8]
X_angle 30 (deg]

X _domain 13¢c

X _freq 99.54473003 [Maz]
X offset 100 (ppm]

X _points 32768

4
3.33333333[us]
0.76103686[Hz]

X_prescans
X _pulse
X _resolution
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(Millions)

Y « parts per Millionn = 111

2 LevO
S
-
Levo OH ~=== PROCESSING PARAMETERS ===~
dc_balance
sexp : 1([Hz]
£fc : 1 : TRUE
machinephase
dc_correct
ppm
peak pick : O[Mz] : 50(Hz) : Both
=== ACQUISITION PARAMETERS -~~~
File Namo = totsul91214N0596.3
Author = JEOL LTD.
= { Sample ID ~ S¥639401
-] | Content = Single Pulse Experim
o M Creation Date = 14-DEC-2009 16:48:13
I Revision Date = 18-MAR-2010 13:40:48
Spec Site = ECP400SL
Spec Type = DELTA_NMR
Data Format = 1D CONMPLEX
1 Dimensions = X
Dim Title « 1H
1 Dim Size = 16384
| Dim Units = [ppm]
{ Actual_start_time = 14-DEC-2009 16:46:24
| Delay of start = 1(s)
Digital filter = FALSE
End_time = 14-DEC-2009 16:48:11
Experiment = single pulse.exp
Field strength = 9.2981736(T)
Filter mode = BUTTERWORTH
| Filter width = 3,95882819 [kHz])
| | Irr code = 146
2 ‘ Irr nolse = WALTZ
S ‘ ‘ Irr pwidth « 40fus)
[ ‘ Iterations =0
Local time = 14-DEC-2009 16:48:12
| Obs_noise = WAUGH
| | | Obs_pwidth = 1[us)
| l Probe_id - 2692
} | Recvr_gain = 16
| ' Relaxation delay = 4[s)
| Scans = 16
Solvent = CHLOROFOAM-D
Spin_get = 15([Hz)
Spin_lock 90 = 1(us)
| ’ Spin_lock_attn = 29(aB8)
Tomp get = 25.8(4C]
| x90 = 11.8(us)
X_acq duration - 2.0692992(s)
X_angle = 45(deg)
X _domain = 1M
X freq = 395.88252601 [MHz)
X offzet = 5([(ppm]
X points = 16384
X_prescans - 1
X _pulse = 5.9[us)
' X_resolution = 0,48325539[Hz]
7.0 6.0 X_swaep = 7.91765637 [kHz]
Tei90 = 10[us]
Tri_noise = WALTZ
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wwm= PROCESSING PARAMETERS ~=-~
de_balance
sexp : 1([Hz]
ffc : 1 : TRUE
machinephase
dc_correct
ppm
peak_pick : O[Hz] : S0[Hz] : Both
]
=
n
=== ACQUISITION PARAMETERS ~~-—-
¥ile Rame « tetsu091214dN0563.3
Author = JEOL LTD.
Sample ID - 5#527830
Content = Single Pulse Experim
Croation Date = 14-DEC-2009 13:42:06
' Revision Date = 18-MAR~2010 13:44:137
Spec Site = ECP400SL
. Spec Type = DELTA NMR
t Data Format = 1D COMPLEX
s \ Dimensions = X
= | Dim Title = 1H
~ f Dim Size = 16384
P Dim Units = [ppm]
f Actual start_time = 14-DEC-2009 13:40:16
i Delay of start = 1[s]
| pigital _filter = FALSE
End time = 14-DEC~2009 13:42:03
Experiment = gingle_pulse.exp
Field strength = 9.2981736(7T)
Filter mode » BUTTERWORTH
| \ Filter width = 3.95882819 (kHz)
| Irr code = 146
| Irr noise = WALTZ
[ Irr pwidth » 40[us]
| Iterations =0
| Local timeo = 14-DEC-2009 13:42:05%
= Obs_noise = WAUGH
= i Obs_pwidth = 1[us)
=1 . Probe_id = 2692
| Recvr_gain = 16
! [ Relaxation delay = 4[s]
I | Scans - 16
i Solvent = CHLOROFORM-D
i Spin_get = 1S(Hz)
{ 1 ‘ Spin_lock_90 = 1[us]
] Spin_lock_attn = 29[48)
Temp_got = 25.9(4acC)
[ | l x90 = 11.8(us)
‘ | X_acq duration - 2.0692992(s)
| | [ | X angle = 45([deg]
| | ‘ ! Wl X_domain = 1H
- .l , (| | X_frog = 195.88252601 [MAx]
| | i 18l ﬁ ” | | y 7 | ‘ X_offaet = 5[ppm]
| | B AN L) \ S ‘ X points = 16384
= VYU L O ) WS TR Ve i s N yi& A . X_prescans =1
X _pulse = 5.9[us)
' P I R T = BRI ! ' | S0 Ua De gl X_resolution « 0.48325539 =)
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_sweep = 7.91765637 [kEz]
Tri%o = 10([us)
Tri noise = WALTZ
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~=—— PROCESSING PARAMETERS ----

dc_balance
soxp : 1[Hz)
fft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : 0[Hz)

wwmww ACQUISITION PARAMETERS

File Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Exporiment
Field strength
rilter_mode
rilter_width
Irr code

Irr noise
Irx_pwidth
Iterations
Local_time
Obs_noise

Obs pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp_get

xX90

X _acq duration
X_angle

X domain
X_freq

X offset

X points
X_prescans

X pulse
X_resolution
X_swoep

Triso
Tri_nolse
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50[Hz] : Both

totsul80624N0251.4
JEOL LTD.

S#645338

Single Pulse Experim
24-JUN-2008 17:19:55

18-MAR-2010 13:56:58
ECP400SL

DELTA NMR
1D COMPLEX
x

1H

16384

[ppm]

24-JUN-2008 17:18:05
1(=]

FALSE

24-JUN-2008 17:19:52
single pulse.exp
9.2981736 (7]

BUTTERWORTH
3.95882819 [kHz)
146

WALTZ

50 [us)

0

24-JUN-2008 17:19:54
WAUGH

1[us]

2692

12.4[us)
2.0692992(s]
45 [deg)

1M

395.88252601 [MHx]
S [ppm]

16364

1

6.2[us)
0.48325539 [Hz)
7.91765637 [xHz)
10[us)

WALTZ
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«we= PROCESSING PARAMETERS -—-—

dc_balance
sexp : 1[Nz]
ffc : 1 : TRUE
mac
dc_correct

ppm
peak pick :

O[Hz) : S50([Hz] : Both

v ACQUISITION PARAMETERS —-—-

¥ile Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Actual start time
Delay of start
Digital filter
End_time
Experiment
¥ield strength
Filter mode
Filter width
Irr code

Irr domain

Irr freq

Irr noise

Irr offset

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe id
Recvr_gain
Relaxation delay
Scans

Solvent

. Spin_get

Spin_lock 90
Spin lock _attn
Temp get

Xs0

X_acq duration
X _angle

X _domain

X freq

| X offget

X_points
X_prescans
> 8

pulse
X _resolution

tetaul91215N04 59200
JEOL LTD.

13¢C

Single Pulse with Br
15-DEC-2009 23:12:41

18-MAR-2010 14:00:16
ECP400SL

DELTA NMR
1D CONPLEX
x

1ic
32768

(ppm]

15-DEC-2009 22:59:33
1(s)

FALSE

15-DEC-2009 23:38:23
single pulse dec
9.2981736(T)
BUTTERWORTH
12.46882793 [kHz]

146

1H

395.88252601 [MH=z]
WALTZ

5 [ppm]

40 [us]

1
15-DEC-2009 23:12:41
WAUGH

1fus]

2692

ao

1(s)

3
CHLOROFORM-D
14 [Hz]

1fus)

29(an)
27.6[4C)

10 (us]
1.3139968([s]
30 [deg]

i13c
59.54473003 [MH=x)

100 [ppm]
312768

B
3.33333333 (us)
0.76103686 [Hz]
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—=== PROCESSING PARAMETERS ~=w=

de_balance
sexp : 1[Hz)
£ft : 1 1 TRUE
machinephase
de_correct

ppm
peak pick : O[Hz] : 50[¥z] : Both

—=== ACQUISITION PARAMETERS -~~~

Yile Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start_ time
Delay of start
Digital filter
End_time
Exporiment
Field strength
Filter_mode
Frilter_width
Irr _code

Irr noise
Irr_pwidth
Iterations
Local _time
Obs_noise

Obs pwidth
Probe id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
Toemp get

x90

X_acqg duration
X_angle
X_domain

X _freq

X _offset

X _points

. X prescans

X pulse

| X_resolution

X sweep
Triso
Tri_noise
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tetauld0217N0603bypr
JEOL LTD.
S#605630
Single Pulse Experim
17-FEB-2010 15:50:21

18~-MAR~2010 14:04:07
ECP400SL

DELTA EMR
1D COMPLEX
X

1n

16384

[ppm]

17-FEB~2010 15:48:32
1(s]

FALSE

17-FEB-2010 1%:50:19
single_pulse.exp
9.2981736(7)
BUTTERWORTH
3.95882819 [kH=x)

146

WALTZ

40([us])

0

17«FEB-2010 15:%0:21
WAUGH

1fus]

2652

12

4(8)

16
CHLOROFORM-D
16 [Hz]

1fus)

29[an]
23.9([4C)
11[us)
2.06528%2(s)
45 [deg]

in

395.88252601 [MH=x)
5(ppm]

16384

1

5.5[us]
0.48325539 [uz]
7.91765637 (kHz]
10[us)

WALTZ
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———— PROCESSING PARAMETERS ==~

dc_balance
sexp : 1[Hz)
fft : 1 1 TRUE
machinephase
de_correct

ppm
peak _pick : O[Hz] =

50(KHz) : Both

~=== ACQUISITION PARAMETERS -~~~

¥File Name =
Author =
Sample ID =
Content -

Creation Date -

Revigion Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay _of start
pDigital_ filter
End time
Experiment
¥ield strength
rilter_mode
Filter width
Irr code

Irr domain
Irr_freq
Irr_noise

Irr offset

Irr pwidth
Iterations
Local _time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation _delay
Scans

Solvent

Spin get
Spin_lock 90
Spin lock attn
Temp_get

x50

X _acq duration
X _angle

X _domain

X _freq

X _offset
X_points

X prescans

X pulse
X_resolution

totsull0217No0603bypr
JEOL LTD.

1ic

Single Pulse with Br
17-FEB~2010 16:29:19

18-MAR-2010 14:03:27
ECP400SL

DELTA _NMR
1D COMPLEX
x

13c

32768

[ppm]

17-FEB-2010 16:07:32
1(s]

FALSE

17~FEB-2010 16:46:22
single_pulse dec
9.2981736(T)
BUTTERWORTH
12,46882793 [kHz)

146

1H

395.88252601 [MHz)
WALTZ

5 [ppm]

40(us]

1

17-FEB~2010 16:29:148
wWaALGH

1[us]

2692

29

1(s)

557
CHLOROYORM~D

17 (2]

1(us]

29(ds)

25.6(ac)

10[us]
1.31399681(s]

30 [deg])

13¢

99.54473003 [MHz]
100 (ppm]

32768

4

3.33333333[us)
0.76103686 [Hx)



Ph—X-0 Phgvo 0 dEDLéJ;?
@) @) f

LevO O SEt ——-- PROCESSING PARAMETERS ——-—

dc_balance

OLeV OBZ sexp : 1([Hz)
fft : 1 : TRUE
machinephase

dc_correct

ppm
peak pick : O0[RHz) : 50([Hz) : Both

(vidhons)

|
|
= |
z i
) |
\
|
Y
=== ACQUISITION PARAMETERS ~===
rile Name = tetsul91215N0303-2nz
Author = JEOL LTD.
Sample ID - H8774330
Content = Single Pulse Experim
Creation Date = 15-DEC-2009 20:33:1§
Revision Date » 1B8-MAR~2010 20:17:22
Spec Site = ECP400SL
S Spec Type = DELTA MMR
~ Data Yormat = 1D COMPLEX
Dimensions =X
Dim Title = 1K
Dim Size » 16384
Dim Units = [(ppm]
Actual start time = 15-DEC-2009 20:31:31
Delay of start = 1(s)
Digital filter = FALSE
End_time « 15-DEC-2009 20:33:18
Experiment = single pulse.exp
Field strength = 9.2981736(7T)
Filter mode = BUTTERWORTH
Filter width « 3.95882819 [kuz)
Irr code = 146
Irr noise = WALTZ
Irr pwidth = 1[us])
Iterationa -0
= Local time = 15-DEC-2009 20:33:18
< Obs_noise = WAUGH
b2 Obs_pwidth = 1fus)
Probe_id ~ 2692
Recvr_gain = 14
Relaxation delay = 4(s)
Scans = 16
‘ Solvent = CHLOROFORM-D
‘ Spin_get = 16[Hz)
| Spin_lock 90 = 1fus]
[ Spin_lock _attn = 29[48)
| Temp_get = 25.9([4C)
X80 = 11.8[us]
| X _acqg duration = 2.06925992(m)
‘l X _angle = 45[deg]
| ] t X_domain = 1N
| W U [ | ", X_freq = 395.88252601 [MHz]
B I u M (it ,’J } X _oftset = 5[ppm]
‘. L wanmey n X_points = 16384
et ) - \ X_prescans -1
X _pulse = 5.9[us)
OyCjaieoe Se b IUSE MR S MLELIELIL S I | X_resolution = D.4B8325539([Hz]
6.0 5.0 4.0 3.0 X_sweep = 7.91765637 [kRz)
Triso = 10([us])
W e marts ner Milldion » 1 HI Tri noise = WALTZ



(vVidhons)

400.0

300.0

200.0

100.0

Ph—\-O Phgvo
o) o) &
I—(B\/() () E;EEt
OLev OBz

% - parts per Million = 13C

JEOL &

——=— PHROCESSING PARAMETERS —--——

dc_balance
sexp : 1[Hz]
££t 1 1 : TRUE
machinephase
dc_correct

ppm
peak pick : 0[Mz] : 50([Hz) : Both

wwue ACQUISITION PARAMETERS -—--

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Dim Title

Dim Size
Dim Units

Actual start time

Delay of start
Digital filter
End_time
Experiment
Field strength
Filter_ mode
Filter width
Irr code
Irr_domain

Irr freq

Irr noise

Irr offset

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn

X_acqg duration
X _angle

X _domain

X _freq
X_offsot
X_points
X_prescans

X _pulse

X _resolution

tetsul91215N0303-282
JEOL 1LTD.

13c

Single Pulse with Br
15-DEC~2009 20:53:30

168-MAR-2010 20:1B:48
ECP400SL

DELTA_NMR
1D COMPLEX
x

i3c
32768

(pp=]

15-DEC-2009 20:43:59
1(s)

FALSE

15-DEC-2009 21:22:49
single pulse dec
9.2981736(7])
BUTTERWORTH
12.4688B2793[kHz)

146

1K
395.88252601 [Mxz)
WALTZ

5 [ppm]

40[us)

p £

15-DEC-2009 20:53:28
WAUGH

1fus)

2692

30

1(s)

239
CHLOROFORM-D
16(H=)

1[us]

29(4an)
27.714c)

10 [ua)
1.3139968(s]
30 [deg])

13c
99.54473003 [Mnz)
100 (ppm)

32768

4
3.33333333(us)
0.76103686 [Hz)



(Millions)

10,0 11.0 12,0 13.0 14,0 150 16.0 17.0 18.0 19.0 20.0 21.0 22.0

50 6.0 7.0 8.0 90

1.0 20 30 4.0

0

Ph—- 0 \Phax 0 0
O O
HO O SEt
OH OBz

5.0 7.0 6.0 5.0

=2 o S SN T IR <@ S

e0Ld

mmm= PROCESSING PARAMETERS ===

dc_bsalance
sexp : 1[Hz)
fft : 1 : TRUE
machinephase
de_correct

ppm
peak pick : 0[Hz)

T

50[Hz] : Both

—=== ACQUISITION PARAMETERS ~~--

rile Namo
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual_ start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter_mode
Filter width
Irr code
Irr_noise

Irr pwidth
Iterations
Local time
Obs_nolse
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
Spin lock_attn
Temp_get

x9%0

X _acqg duration
X _angle

X _domain

X freq

X _offset
X_points

LB BN BN BN B B B RN BB B B RN RN BN BN BN BN BN BN B BN BN BB A RN B A

tetsu091215N0306-2D4
JEOL LTD.
S#790447
Single Pulse Experim
15-DEC-2009 20:59:55

18-MAR-2010 20:24:17
ECP4005SL

DELTA_RMR
1D COMPLEX
X

18

16384

[ppm]

15~-DEC~-2009 20:58:05
1(s]

FALSE

15-DEC-2009 20:59:52
single pulse.exp
9.2981736(T]
BUTTERWORTH
3.95882819 [xNz)

146

WALTZ

40([us)

0

15-DEC-2009 20:59:54
WAUGH

1{us)
2692

2.06529592(s)
45[deg)

i

395.88252601 [MHz)
5 (ppm]

16384

1

5.9(us)
0.48325539 [H=z)
7.91765637 [kMz]
10 [us)

WALTZ



(Millions)

60.0 70.0 80.0 90.0

10,0 20,0 30.0 40.0 50.0

100.0 110.0 120.0 1300 140.0 150.0 160.0 170.0

Ph—- 0 \Phax 0
0 0 &
HO (@] SEt
OH OBz

B » et susmes RAIIISrese o AL

JEOL ¥

~wwe PROCESSING PARAMETERS —---

dc_balance
sexp 1 1[Hz)
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peakx pick : O0[Hz] : S50([Hz] : Both

wmm= ACQUISITION PARAMETERS ----

¥ile Name
Author
Sample ID
Contant
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual_start time

Dolay of start
Digital filter
End_time
Experiment
Field strength
¥ilter mode
rilter width
Irr _code

Irr domain

Irxr freq

Irr noise
Irr_offset

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id

Recvr_gain
Relaxation delay

Scans

Solvent
Spin_get
Spin_lock %0
Spin_lock_attn
Temp_get

x50

X_acq duration

| X _angle

X_domain

X _freq

X offset

X _points
X_prescans

X _pulse

X resolution

tetsu091215N0306-2Di
JEOL LTD.

13c

Single Pulse with Br
15-DEC-2009 21:15:08

18~-MAR~2010 20:26:50
ECP400SL

DELTA NMR
1D COMPLEX
x

13¢c

32768

[ppm)

15-DEC-2009 21:09:03
i(s]

FALSE

15-DEC-2009 21:47:53
single pulse dec
9.2981736(7)

BUTTERWORTH
12.468682793 [kHz]
146

i

355.88252601 [Muz)
WALTZ

5 (ppm)

40 (us]

i

15-DEC-2009 21:15:08
WAUGH

1(us)

2692

30

1(s]

150
CHLOROFORM-D
13(%=)

1[us)

29[an)
27.814C)
10(us)
1.3139968(s]
30 [deg]

13¢c
99.54473003 [Muz)
100 (ppm}

32768

4

3.33333333 (us)
0.76103686[Hz)



cviihions)

10,0 11,0 12,0 13.0 140 150 16.0 17.0 18.0 19.0 200 21.0

30 40 50 6.0 7.0 B0 90

1.0 2.0

0

Ph—- 0 \Phgx0 0
o) o)
LevO O

8.0 7.0

W - parts per VMillion

OLev

6.0
111

BzO OH

JEOLJ/

—=== PROCESSING PARAMETERS —--—

dc_balance
sexp : 1([uz)
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : O[R=z) : 50(Hz] : Both

wwmew ACQUISITION PARAMETERS --—-

File Name
Author

Sample ID
Caontent
Creation Date

Reovision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Dalay of start
Digital filter
End time
Exporiment
Field strength
Filter mode
Frilter_width
Irr_ code

Irr _noise

Irr pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 30
Spin_lock_attn
Temp_got

xs0

X_acq duration
X _angle
X_domain
X_freq

X offset

X points
X_prescans

X _pulse
X_resolution
X_sweep

Tri%o

Tri noise

23R U BERUEINRODDS

L O BN BN BE BN BN BN NE Bh BN BN BN BN B BN BN B BN BR BR BN BN AR AR AN AN )

tetsul0D107N0599.5
JEOL LTD.

Sk44B222

Single Pulse Experi=m
7-JAN-2010 11:29:19

18-MAR-2010 20:32:13
ECP400SL

DELTA NMR
1D COMPLEX
X
in
16384
[ppm])
7-~JAN-2010 11:27:29
1(s)
FALSE
T~JAN-2010 11:29:16
single pulse.exp
9.2981736(7)
BUTTERWORTH
3.95882819 [kHz)
146
WALTZ
40([us]
o
7-JAN-2010 11:29:18
WAUGH
1jus]
2692
10
4ls)
16
CHLOROFORM~D
15([uz)
1fus)
29(ds)
24.8(4c)
11[us]
2.06929921(s]
45 [deg)
1H
395.88252601 [MHz]
5 [ppm)
16384

1

5.5 [us)
0.48325539[nz)
7.91765637 [kHz)
10[us)

WALZZ



(Millions)

Ph/%o EPhSY) O 0 NH
LevO © )J\ dEDL@7
OLev BzO O CCl3
a;-rguimﬂsm PARAMETERS «ww=
o
machinephase
de_correct

2 pom
: peak pick : O[¥z] : S0[Hz] : Both
\
\
|
i ~=== ACQUISITION PARAMETERS ——--
File Name = totsul90623N0514.23
Author = JEOL L®D.
Sample ID = SN774168
Content = Single Pulse Experim
Creation Date = 23-JUN-2009 20:44:26
Revision Date = 18-MAR-2010 20:34:21
= Spec Site = ECP400SL
2 Spec Type = DELTA _NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title » 1H
Dim Size = 16384
Dim Units = [ppm)
Actual start time = 23-JUN-2009 20:42:38
Delay of start = 1(s]
Digital filter = FALSE
| End time » 23-JUN-2009 20:44:25
Experiment = single pulse.exp
Field strength = 9.2981736(7T)
Filter mode » BUTTERWORTH
Filter width = 3.95882819 [kHz)
Ixx code = 146
Irr_noise = WALTZ
\ Irr_ pwidth = 1lus)
- Iterations =0
= : Local time = 23-JUN-2009 20:44:26
- | Obs_noise = WAUGH
Obs_pwidth = 1[us)
Probe_id - 2692
| ; Recvr_gain = 17
‘ ! Relaxation delay = 4(s)
| Scans = 16
‘ i Solvent = CHLOROYORM-D
| Spin_get - 17 (Hz)
\ | Spin_lock 90 = 1{us}
| Spin_lock_attn = 29[aB]
[ f ! Tomp_get = 21.9(ac)
il ‘ | ' x90 = 11.8[us]
! | ‘ | ) ‘ i 1 | ‘ X_acq duration = 2.0692992(s)
| L[ . | | , | bl 1 ; X_angle « 45(deg]
‘ 111 | ! 4 !' 'q Il ‘ X_domain = 1H
‘ } , b ‘ |“' 1 M X _freq » 395.88252601 [MHz)
. il * | i{ i | 1M \ ',|' ) U W : X_offset = 5(ppm]
A { Q, / ") \ TS ANTA'S YL Iy W \ 4y | X_points = 16384
= y / A \ L J A/ s _J! . A -t R N - \ WA X_prescans -1
X _pulse » 5.9[us)
L R R T e e | = X_resolution = 0.48325539[Hz)
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_sweap = 7.91765637 [kitz]
Tri90 = 10[us)
Tri_noise = WALTZ

X : parts per Million = 1HI



16.0

7.0 8.0 9.0 10,0 1L0 120 130 140 150

6.0

2.0

(Millions)
1.0

8.0

N - parts per Million

Ph—X- 0O PhSTO PhSTO PhETO o
(@) @) @) @)
Sox B ROTR 0o s JEOL A
OLev OBz OH OBz

—=== PROCESSING PARAMETERS —~——

dc_balance
sexp : 1(Hz])
fft 1 1 : TRUE
machinephase
dec_corxect

pom
peak pick 1 0[¥z)

50(Hz] : Both

wwww ACQUISITION PARAMETERS -—--—

File Namo
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions
Dim Title

Dim Size

Dim Units
Actual_start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter_mode
Filter width
Irr code
Irr_noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent

Spin_lock_90
8pin lock_attn
Tamp get

x90

X_acq duration
X _angle

X _domain

X _freq

X offset

X points
X_prescans

X pulse
X_resolution
X _sweep

Triso
Tri_noise

totsulf1217NOIDS~40H
JEOL LTD.
S#620601
Single Pulse Experim
17-DEC-2009 16:16:56

18-MAR-2010 20:36:52

= ECP400SL

LB B B B BN BN B BN BN B B B B BN BN NN B BN BN B B B RN BN B BN O BN NN NN A RN BN AN BRI

DELTA_ NMR

1D COMPLEX

x

iR

16384

(ppm]

17-DEC-2009 16:15:07
1(s)

FALSE

17-DEC-2009 16:16:54
single pulse.exp
9.2981736(7T)
BUTTERWORTH
3.95882819 [kHz)

146

WALTZ

40 [us)

0

17-DEC~2009 16:16:5%
WAUGH

1[us)

2692

14

4(s])

16

CHLOROFORM-D

14 [Hz)

ifus]

29[an]

25.9[4cC)
11.8[us)
2.06925992([1)

45 [deg]

i

395.88252601 [MHz)
5 [ppm)

16384

1

5.9([us)
0.48325539 [uz)
7.91765637 [kHz)
10 [us]

WALTZ



(Millions)

600.0 700.0 800.0 900.0

500.0

.0

300.0

200.0

Ph P
Ph/voo 5%0 hgvoo Phgvoo 0
LevO O (0] 0] SEt
OL OBz OH OBz

ev

Y * parts ner Million = 13C

JEOL

~—-- PROCESSING PARAMETERS —-—-

dc_balance
sexp : 1[Hz)
fft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick @ 0[Mz]

50(Hz] : Both

wwm= ACQUISITION PARAMETERS ———-

File Name
Author
Sample ID
Content
Creation Date

Rovision Datae
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual_start time

Delay of start
Digital filter
End_time
Experiment
Field strength
Pilter_mode
Filter width
Irr code

Irr domain
Irxr freq
Irr_noise

Irr offset

Irr pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 50
Spin lock attn

X _offset
X _points

X pulse
X_resolution

tetsu091217No305-40H
JEOL LTD.

13c

Single Pulse with Br
17~DEC-2009 14:19:02

18-MAR-2010 20:40:46
ECP400SL

DELTA_NNR
1D COMPLEX
x

13ic

32768

(pp=]

17-DEC-2009 13:34:47
1(=)

FALSE

17-DEC-2009 14:52:14
single pulse dec
9.2981736(7T)
BUTTERWORTH
12.46882793[kHzx)

146

in
395.88252601 [Mix)
WALTZ

5 [ppm)

40fus]

1

17-DEC-2009 14:19:01
WAUGH

1lus]

2692

30

i(s])

1140
CHLOROFORM-D
16 [Hz]

1fus)

29[an)
27.7(4c)
10[us)
1.3139568(s)
30 (deg]

13c

99.54473003 [MHx)
100 (ppm]

32768

4

3.33333333[us]
0.76103686 [N=z]



(Millions)
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1.0 2.0 3.0 4.0

0

Ph—x0 i\ Pho- i\ PhS -0 \Phs ™
LevO /&/ /&/

5.0 7.0 6.0
X : parts per Million : 1H

J“

|| l< 1

\III )

m

4.0

1.0

eE0Ld

—=== PROCESSING PARAMETERS ~=w~

dc_balance
sexp : 1[Hz)
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : O[Hz)

i

50(Hz) : Both

wwmmw ACQUISITION PARAMETERS --—-

File Name
Author
Sample ID
Cantent
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual _start time
Delay of start
Digital filter
End_time
Experiment
Field strength
rilter_mode
Filter width
Irr code

Irr noise
Irr_pwidth
Iterations
Local _time
Obs_noise
Oba_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent

Spin _get
Spin_lock 90
Spin_lock attn
Temp_get

x90

X acqg duration
X _angle

X _domain

X _freq

X offset

X points

X _prescans

X pulse
X_resolution
X_sweep

Triso
Tri_noise

totsulI0B17RCIDT .5
JEOL LTD,

59815159

Single Pulse Experim
17-AUG-2009 21:43:47

18-MAR-2010 20:44:259
ECPAOOSL

DELTA _NMR

1D COMPLEX

x

1iH

16384

[ppm]

17-AUG-2009 21:41:58
1(s)

FALSE

17~AUG-2009 21:43:45
single pulse.exp
9.2981736(7T)
BUTTERWORTH
3.95882819 [kH=z]

146

WALTZ

40([us]

0

17-AUG-2009 21:43:46
WAUGH

1fus]

2692

26.4[aC)
11.8[us)
2.0692992(s)

45 [deg)

i

395.88252601 [MHz)
5 [ppm]

16384

1

5.9([us)
0.4B325539(Hz)
7.91765637 [kHz)
10[us]

WALTZ



(viathons)

JEOLJ/

o Ph—T-0\Ph5T-0\PhsT0\PhsT0
g o) o) o) N & !
in LevO 0 0] (0] SEt wmw~ PROCESSING PARAMETERS ===~
OLev OBz OAc OBz %ﬂ'ﬁ;u

f£ft : 1 : TRUE

machinephase

dc_correct

ppm

peak pick : O[Hz) : 50[Hz] : Both
<
g
-

e ACQUISITION PARAMETERS ~-=-

rile Name » tetsulS0817N0307 13c¢
Author = JEOL LTD.

Sample 1D = 13C

Content = Single Pulse with Br
Creation Date = 17-AUG-2009 22:27:22

18-MAR~-2010 20:45:44

Revision Date

-]
§' Spec Site = ECP4DOSL
y Spec Type = DELTA NMR
Data Format = 1D COMPLEX
Dimensions = X
Dim Title = 13¢C
Dim Size - 32768
Dim Units = [ppm]
Actual start time = 17-AUG-2009 22:07:24
Delay of start = 1(s]
Pigital filter = FALSE
P [ End_time = 17-AUG-2009 22:46:14
4 | Experiment = single pulse dec
2 . Fiold stremgth = 9.2981736(T)
N Filter mode = BUTTERWORTH
Filter width = 12.46882793 [kiz)
Irr code = 146
Irr domain = 1H
Irr freq = 395. 88252601 [MHz)
A Irr noise = WALTZ
J i Irr offset = 5([ppm]
| Irr pwidth = 40[us)
! Iterations -1
! | Local_time « 17-AUG-2009 22:27:20
Obs_noise = WAUGH
Obs_pwidth = 1{us]
Probe id = 2692
Recvr_gain = 30
Relaxation delay = 1([s]
Scans « 510.0
Solvent = CHLOROFORM-D
Spin_get = 17([Hz)
Spin_lock 90 = 1[us]
Spin _lock attn = 29(4s)
Temp get « 27.8[4C)
x50 = 10(us)
X_acq duration « 1.3139968(s)
X_angle = 30[degq]
X domain = 13C
X _freq = 99.54473003 [MHz)
| X offget = 100 [ppm]
; N By LY 10 . A TN iy ' X_points - 32768
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 ~10.0 -20.0 X prescans =4
X _pulse = 3.33333333(us]
X_resolution = 0.76103686[Hz]

W s myarde e NVMillioonn = 13C



(Millions)

)

5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0

4.0

1.0

Ph—Y O \Phav o \Phav 0o \Phaov0 0
o) 0 o) o)
‘ LevO 0] o) 0] 0y, 0Ts
OlLev OBz OAc OBz ''6

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0

X : parts per Million : 111

JEOL

wwww= PROCESSING PARAMETERS ----

dc_balance
sexp : 1[Hxz])
£ft : 1 : TRUE
machinephase
dc_corraect

pp=m
peak pick : 0(Hz)

SO0(Hz] : Both

wwmw ACQUISITION PARAMETERS -~--

¥ile Name
Author
Sample ID
Contaent
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Expariment
¥ield strength
rilter mode
Filter width
Irr_code

Irr _noise

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
Spin_lock_attn
Temp get

x50

X_sacq duration
X_angle
X_domain

X freq

X _offset
X_points

. X_prescans

X_pulse

| X_resolution

X _sweep
Tri%0
Tri_noise

L B B B B BN B BN B N B BN B BN RN N BN B BN NE N RN RN BN B R R R R NN BB BN BN BN

tetsu091217N0498-4Ts
JEOL LTD.
S#608165
Single Pulse Experim
17-DEC-2009 15:56:13

18-MAR-2010 20:56:02
ECP400SL

DELTA NMR
1D COMPLEX
x

1H
16384

[ppm]

17-DEC-2009 15:54:24
1(s)

FALSE

17-DEC-2009 15:56:11
single_pulse,exp
9.2981736 (1)
BUTTERWORTHE
3.95882819 (kH=z)

146

WALTZ

40(us)

0

17-DEC-2009 15:56:12
WAUGH
1{us]
2692

2.0692992(s)

45 (deg]

in

395.88252601 [MH=z]
5 [ppm]

16384

1

5.9(us)
0.48325539[nx)
7.91765637 [kizx]
10([us)

WALTZ



LOHNnOns)

1.2

1.1

1.0

0.8

0.6

b

Ph—X- Ph 0 Ph Ph
Le\,&& && && &&o oTs
OBz

220.0 210.0 200.0 190.0 180.0 170.0 160 0 150 0 140 0 1300 1200 1100 100 0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 0

X : parts per Million : 13C

=10.0 —20 0

JEOL

~-—— PROCESSING PARAMETERS —-—-

dc_balance
soxp : 1[Hzx)
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : 0[Hz)

mwmw=w ACQUISITION PARAME!

rile Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual start time

Delay of start
Digital filter
End_time
Experiment
Field strength
¥ilter mode
rilter width
Irr code

Irr domain
Irr_freq

Irr noise

Irr _offset

Irr pwidth
Iterations
Local _time
Obs_noise

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock _attn

:

50(Hxz) : Both

tetsud91215N0é98-4Ts
JEOL LTD.

13c

Single Pulse with Br
16-DEC-2009 01:35:13

18-MAR-2010 20:%%5:22
ECP400SL

DELTA NMR
1D COMPLEX

.
13c
32768

(ppm]
15-DEC~2009 23:18:30
18]

FALSE

16-DEC-2009 05:44:50
single_pulse dec
9.2981736([7)
BUTTERWORTH
12.46882793 [xHz)

146

ix

395 . 88252601 [Muz)
WALTZ

5 [ppm]

40[us)

1

16-DEC-2009 01:35:11
WAUGH

1[us]

2692

30

1ls]

3538

14 (Ex)

1[us)

29 (an)
27.6[4cC)
10({us)
1.3135%68(s)
30 ([deg]

13¢

99.54473003 [Muz)
100 [ppm]}

32768

4

3.33333333[us])
0.76103686 [Hz)



15.0

14.0

Ph—Y O \Phagv o \PhaT 0o \Phaov o
0 o) 0 o SWe) 0
HO (@] (0] (@] (@)
OH OBz OAc

13.0

7.0 8.0 9.0 10.0 11.0 2.0

6.0

3.0 4.0

2.0

1.0

LaVARRARUIRRD Y

e seaa-te myery NMildldoany *

OBz

JEOLJ

—=== PROCESSING PARAMETERS -~~~

dc_balance
sexp : 1([Hz)
£ft 1 1 : TRUE
machinephase
dc_correct

pp=
peak pick : 0[Hz)

50[Hz] : Both

w==w ACQUISITION PARAMETERS ----

File Name
Authoxr

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End time
Experiment
Field strength
Filter mode
Filter width
Irr code

Irr noise

Irr pwidth
Iterations
Local_time
Obs_noise

Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
8pin_lock_attn
Tomp got

x90

X _scqg duration
X_angle

X domain

X _freq

X _offset

X points
X_prescans

X _pulse
X_resolution

X _sweop

Tri9%0

Tri noise

totsuldf1217NoIIL~-4ND
JEOL LTD.
S#567035
Single Pulse Experim
17~-DEC-2009 14:47:37

18-MAR-2010 21:45:38
ECP400SL

DELTA NMR

1D COMPLEX

X

1

16384

(pp=]

17-DEC-2009 14:45:48
1(s]

FALSE

17<DEC-2009 14:47:35
single pulse.exp
9.2981736(T)
BUTTERWORTH
3.956882819 [kXHz]

146

WALTZ

40[us]

o

17-DEC~-2009 14:47:37
WADGH

1(us]

2692

14

4(s)

16

CHLOROFORM-D

16 [Hz)

1fus]

29 [an]

25.8([4C)
11.8(us)
2.0652992(s)
45[deg)

in

395.88252601 [MHz)
5 [ppm)

16384

1

5.9(us)
0.48325%39 (Hz)
7.91765637 [kHz]
10 [us]

WALTZ



(Bithons)

1.1 1.2 1.3

1.0

0.8

0.7

0.4

W » maaarte mveer Millionn « 13C

Ph Ph
PR 0 APIE VOPRE Y OPG YO0\ g
Ho S o S o)
OH OBz OAc

OBz

N
6 °

JEOL

~www PROCESSING PARAMETERS ——-—-

dc_balance
sexp : 1[Hz]
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peak_pick : 0[Hz] : 50([Hz) : Both

wmmem ACQUISITION PARAMETERS —--=

File Name
Author
Sample ID
Content
Creation Date

Revigsion Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual start time

Delay of start
Digital filter
End_time
Experiment
Field strength
rilter mode
Filter width
Irr code

Irr domain

Irxr freq

Irr noise

Irr offset
Irr pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe id
Recvr_gain

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock %0
Spin_lock attn
Temp gGet

x90

X_acq duration
X _angle

X domain

X _freq

X offset
X_points

X _prescans
X_pulse

X _resolution

LB B BN O BN BN B NN NN B BN BN BN B B B RN BUUEN B NN BN BN BN B NN BN BN OBE BN BN B BE BE AR BN BN B BN BN B AR

totsuld91217NoII4-4ND

JEOL LTD.

13¢

Single Pulse with Br
17-DEC-2009 151:29:09

18-MAR-2010 21:41:17
ECP400SL

DELTA_NMR
1D COMPLEX
x

1ic

32768

(ppa)

17-DEC-2009 14:56:53
1(=]

FALSE

17-DEC-2009 15:35:43
single pulse dec
9.2981736(7)

BUTTERWORTHN
12.46882793 [kHz])
146

i

395.88252601 [Mitz)
WALTZ

5 [ppm)
40{us)
1

17-DEC-2009 15:29:09
WAUGH

1(us]

2692

30

i(a)

829.0
CHLOROFORM-D
16 [Hz]

1[us)

29 [amn)
27.8(4C)
10[us])
1.3139968(s)
30 (deg]

13ic
99.54473003 [MHz)
100 [ppm)

32768

4
3.33333333[us)
0.76103686 [Hz)



Cvinnons)
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8.0
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Ph— -0 \PhgT0\Phg -0 \Phg T 0 \Pho 0\ PhoT0\Phg T 0\ PhgT0\ o
0 0 0 0 0 0 0 0
LevO 0 0 o o 0 0 o 0. Ny
OlLev OBz OAc OBz OH 0Bz OAc oBz '8

8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

X : parts per Million : 1ET

JEOL

=== PROCESSING PARAMETERS —~---

dc_balance
sexp : 1[Hx)
fft : 1 : TRUE
machinephase
de_correct

ppm
peak pick : O0[Hz] : 50([Hz] : Both

—=== ACQUISITION PARAMETERS ===~

¥ile Namo
Author
Sample ID
Content
Croation Date

Revision Date
Spec Site

Spec Type

Data For=at
Dimensions

Dim Title

Dim Size

Dim Units
Actual start_time
Delay of start
pigital filter
End_time
Experiment
Field strength
Filtor mode
Filter width
Irr_code

Irr noise

Irr pwidth
Iterations
Local_time
Obs_noise

Obs pwidth
Probe id
Recvr _gain
Relaxation delay
Scans

Solvent

Spin _get

Spin lock 90
Spin_lock attn
Tenmp_get

x90

X _acqg duration
X_angle
X_domain
X_freq

X offset

X points

. X_prescans

X pulse

| X_resolution

X_sweep
Triso
Tri_noise

L B B BN B BN BN B B B DN BN B BN B BN BN BN BN BN BN BN BN BE BR BN BN BN BE BN NN BN BR BN R BN BE BN BN BN AR A )

tetsul81011N0310.5
JEOL LTD.

§8775765

Single Pulse Exporim
11-0CT-2008 20:54:01

18-MAR~2010 21:55:23
ECP400SL

DELTA NMR

1D COMPLEX

x

1"

16384

[ppm)

11-0CT-2008 20:52:12
1(s]

FALSE

11-0CT-2008 20:53:59
single pulse.exp
9.2981736(7)
BUTTERWORTH
3.95882819 [kHz)

146

WALTZ

40([us]

0

11-0CT~-2008 20:54:00
WAUGH

1{us)

2652

25.7(4c)
12.4(us]
2.0692992(s)

45 (deg)

iR

395.88252601 [MHz])
5 [(ppa)

16384

1

6.2[us)
0.48325539 [Hz)
7.91765637 (kHz]
10(us)

WALTZ



(Millions)

1H

Y : parts per Million

30 29 28 27 26

3.1

3.2

43 42 4.1 40 39 38 37 36 35 34 33

| | g a METARN

A W S W | S - - Y

- —r ————p—

[ =4
fils
SR il (5]

By

i}

X : parts per Million : 111

42 41 40 39 38 37 36

32 3.1

T B
Ph— OISO PR T0 P T0\PhsT0\ RITo\PhsT0\PhgTo
0 0] 0] o} o} o} 0]
N0 2 B3 T T L2 B2, B3 2 B v B2 o
OlLev OBz OAc OBz HOH ; OBz OAc

1§ 4|
|

0Bz

v 4

5l
| 4
|

3.0
(Millions)

JEOL 4

wwme PROCESSING PARAMETERS ===
sinbell auto

. f£ft 1 1 : TRUE

ppm
[(transpose)
zorofill : 4

| sinbell auto

fft 1 1 : TRUE

ppm

aba

thresh : 1 : 1
symmetrize : Cosy : 24
[transpose)

~--= ACQUISITION PARAMETERS ---—

¥ile Name = totsulfl0liNell0 cos
Author = JEOL LTD.

Sample ID « SH778452

Content = gradient absolute va
| Creation Date = 11-0CT~-2008 21:07:16

18-MAR-2010 21:49:50

Revision Date

| Spec SBite = ECP400SL
Spec Type = DELTA NMR
Data Format = 2D REAL REAL
Dimensions = XY
Dim Title = 1H 18
Dim Size = 512, 1024
Dim Units = [ppm] [ppm]
Actual _start time = 11-0CT-2008 20:55:50
Delay of start = 1(s]
Digital_filter » FALSE
End time = 11-0CT-2008 21:07:13
Experimaent = gosy pfg m.exp
Yield strength = 9.2981736([7T)
Filter_mode « BUTTERWORTH
Filter width = 1,03241792kHz])
Grad 1 = 1(msa]
Grad_1_amp = 50([%]
Grad 2 » 1(ms]
Grad 2 amp = 50([%]

. Grad_recover = 1l(ma]
Grad_shape = gguare
Irr_ code - 146
Irr noise = WALTZ
Irr pwidth = 40([us]
Iterations = 0

. Local_timeo = 11-0CT-2008 21:07:15
Obs_noise = WAUGH
Obs_pwidth = 1[us]

. Probe_id = 2692
Recvr_gain - 15
Relaxation delay = 1([s)
Scans = 2
Solvent « CHLOROFORM-D
Spin_get = 0(Hz]
Spin_lock 90 = 1l(us]
Spin_lock_attn = 29([as]
Temp_ got = 26,3[4C]

- XS0 = 12.4[us]
X_acq duration = 0.2479616([s]
X_domain - 1H
X_freq = 395.882%2601 [MHzx)
X offset = 3,25611 [ppm]
X points = 512

B

X_prescans 4



(Millions)

140 150 160 17.0

13.0

7.0 8.0 9.0 100 1.0 .0

6.0

2.0

1.0

8.0

Ph Ph Ph Ph Ph
Ph/V(‘DO 6%0 5‘\50 5%0 6‘\50 5&(-30 Phc’)%o Phg‘%o o
LevO 0 0 (¢} 0 0 0 6] 0. N;
OLev OBz OAc OBz oD OBz OAc 0Bz e

D

7.0

6.0

X : parts per Million : 111

deuteration of the OH group

4.0

JEOL

~-—- PHOCESSING PARAMETERS --—-

dc_balance
saxp : 0.2([H=z]
£ft : 1 : TRUE
machinephase
de_correct

pp:
peak pick : O[Hz] : 50(Hz) : Both

reference 1 0[ppm]

: O(ppm]

=== ACQUISITION PARAMETERS ----

rile Na=e
Authoxr
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code

Irr noise
Irr_pwidth
Iterations
Local_time

Obs noise
Obs_pwidth
Probe_iad

Recvr _gain
Relaxation delay
Scansa

Solvent

Spin _get

Spin lock 950
Spin _lock_attn
Tenmp_get

X90

X _amcq duration
X _angle
X_domain

X _freq

X offsot

X _points

X prescans

X _pulse

! X_resolution

X_swoeep
Triso
Tri noise

U B B B B B BN B BN B B B B BN B BN B BN BN B BN BN BE BE R RN OB B B RN B BN BN BN B BE B B BN ER A

tetsul00222N0417 D20
JEOL LTD.
SH467165
Single Pulse Experim
22-FEB-2010 11:59:37

10-MAR~2010 23:08:23
ECP400OSL

DELTA NMR
1D COMPLEX
x

in

16384
(pp=])

22-FEB~-2010 11:57:48
i(s]

FALSE

22-FEB-2010 11:59:35
single pulse.exp
9.2981736(7]
BUTTERWORTH
3.95882819 [kiz)

146

WALTZ

40 [us)

0

22-FEB-2010 11:59:36
WAUGH

1fus]

2692

29 [as)

24.4(acC)

11 (us)
2,0692992(s]

45 [deg]

iR

395.88252601 [Muz)
5 (pp=)

16384

1

5.5([us)
0.48325539 [Hz)
7.91765637 [kHz)
10 [us])

WALTZ



(Millions)

(Millions)

1.0

2.0

1.0

HZ
Ph—0\PhsT-0\Phsv-0\Phow-0\Phsv-0\ [Rhs-o\PhsT-0\Phss0
o o o 5 0 5 o 0
Lga@@@@@@@&&o N, E
Olev OBz onc 0Bz Hol 0Bz OAc oBz \6 /

H2

o

3.3 32 3.1 3.0

X : parts per Million @ 1H

H2

o .

33 3.2 3.1 3.0

X : parts per Million @ 1H

2.9

deuteration of the OH group

2.9

2.8

OH

2.7

—w== PROCESSING PARAMETERS —---

dc_Dbalance
sexp : 0.2(Hz]
fft : 1 : TRUE
machinephase
de_correct

pom
peak pick : 0(Hz)
reference : 0(ppm]

50([Hz] : Both

: Olppm]

e ACQUISITION PARAMETERS ——==

File Namo
Author
Sample ID

! Content

Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr code
Irr_noise

Irr pwidth
Iterations
Local _time
Obs_noise

Obs pwidth
Probe_id

Recvy _gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
Spin_lock _attn
Temp get

x90

X _acqg duration
X_angle

X _domain

X _freq

X offset

X points
X_prescans

X pulse
X_resolution

X _sweep

Trigo

Tri noise

L BN BN BE BN BN BN BN BE BN BN BN BN BN B B B BE BE NR B NN BN BN BN BN BN BN B BR BN AR BE BN BR BN BN BE BN BN BN BN AN

totsul00222Nod17 D20
JEOL LTD.
58467165
Single Pulse Experim
22-FEB-2010 11:59:37

10-MAR~2010 23:19:55%
ECP4D0OSL

DELTA _NMR
1D COMPLEX
X

in

16384
[ppm]

22-¥EB~2010 11:57:48
1(s)

FALSE

22-FEB-2010 11:59:35
single pulse.exp
9.2981736(T]
BUTTERWORTH
3.95882819 [kNz)

146

WALTZ

40[us)

[

22-FEB-2010 11:59:36
WAUGH

1{us]

2692

CHLOROFORM~-D
15[Hz)

1{us)

29(as)

24.41[4C)

11[us])
2.0692992(s)

45 [deg)

in

395.88252601 [MHz)
5 [pp=]

16384

b §

5.5[us)
0.48325539 [Hz)
7.91765637 [kHz]
10 [us)

WALTZ



Ph/Y‘O Phas

(Billions)

4.0

1.0

220.0 210.0 200.0 190.0 l80 0 1700 160.0 150 0 140 0 130.0 120.0 110.0 100.0 90.0 80.0
X « parts per Million @ 13C

pory ey

70.0 60.0 500 400 30.0 20.0 I0.0

0

=10.0 <20.0

JEOL

www= PROCESSING PARAMETERS ————

dc_balasnce
sexp : 1[NHz)
ffr : 1 : TRUE

ppm
peak pick : O[Hz) : 50([Mz]

: Both

wemm= ACQUISITION PARAMETERS ~===

¥ile Name
Author
Sample 1D
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual_ start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr code
Irr_domain
Irr freq

Irr noise

Irr offset
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay

Spin lock 90

Spin lock_attn

Temp _get

x50

X_acq duration

X _angle

X_domain

X freq

x offset
poinu

X_prescans

X_pulse

X_resolution

tetsul00217No417 _GN3
JEOL LTD.

13c

Single Pulse with Br
17-FER-2010 22:23:16

18-MAR~-2010 21:59:43
ECP400SL.

DELTA _BNMR

1D COMPLEX

X

13¢c

32768

[ppm)

17-FEB~2010 17:07:02
1(s]

FALSE

20-FEB-2010 09:28:27
single pulse deoc
9.2981736(T]

BUTTERWORTH
12.46882793 [kiiz)
146

1H

395.88252601 (MH=]
WALTZ

5 [ppm])

40[us)

1

17-FEB-2010 22:23:15
WAUGH

1{us)

2692

30

1(s]

8193
CHLOROFORK-D
14 [H=z)

1{us]

29(4a8)
26.4[aC)

10[us]
1.3139968(8)

30 (deg)

13c

99,.54473003 [MHz)
100 [ppm]

32768

4

3.33333333(us)
0.76103686 [Hz)



(Millions)

3.0

7.0

6.0

4.0

2.0

1.0

8.0 7.0 6.0
X : parts per Million @ 11

5.0

4.0

3.0

Ph Ph Ph Ph Ph P
P Y0P O PIG T O PhE L0 APIE O PG L 0P TO PG O
Ho%ﬁzo 5 5 ) 5 %) 5 0N
OH 0Bz OAc 0Bz 0Ac 0Bz OAc oz 6

1.0

JEOLJ/

~ewe PROCESSING PARAMETERS -———

dc_balance
gsexp : 1(Hx)
fft : 1 :+ TRUE
machinephase
dc_correct

ppm
peak pick : 0[Hz)

.
:

50(Hz] : Both

= ACQUISITION PARAMETERS ----

rile Name
Author
Sample 1D
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual_start time

Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code
Irr_noise

Irr pwidth
Iterations
Local_time
Obs_noise

Recvr_gain

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
Temp_get

x50

X_acq duration
X_angle
X_domain

X _freq

X offuet
X_points
X_presncans
X_pulse
X_resoclution
X_sweep

Tri%0
Tri_noise

tetsul90218N0436.3
JEOL LTD.

S#495340

Single Pulse Experim
18-PEB-2009 13:02:46

18-MAR~2010 22:30:33
ECP400SL

DELTA NMR

1D COMPLEX

x

in

16384

[ppm)

18-FEB~2009 13:00:57
1(s)

FALSE

18~-FEB-2009 13:02:44
single pulse.exp
9.2981736(7T)
BUTTERWORTR
3.95882019 (knz)

146

WALTZ

1[us)

1]

18-FEB-2009 13:02:46
WAUGH

1lus)

2692

9

4(s)

16

CHLOROFORM~-D
16[(Nx)

1[us)

29(an)

24.5(acC)

12.4 [us)
2.0692992(s)
45(deg])

1H

395.88252601 [MNx)
5 [ppm]

16384

1

6.2[us)
0.48325539([Hz]
7.91765637 [knz)
10([us)

WALTZ



(Millions)

3

-

PO \PI5 0 \Phs 0 \Phs -0 \Phs -0\ Phs 0\ Phs TO\PIE 0
@] ] O o] 0] (0] 0] (0]
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<
g
-
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100.0

X : parts per Million @ 13C

80.0 70.0 60.0 S0.

0 40.0 300 20.0 10,0 0 =100 -20.0

JEOL 4

—=== PROCESSING PARAMETERS ~~-—

dc _balance
sexp : 1[Hz)
ffe : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : 0(Hz)

50(Hz] : Both

wmme= ACQUISITION PARAMETERS ----

Filo Name
Author
Sample ID
Cantent
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual start time

Delay of start
pigital filter
End time
Experiment
Field strength
Filter mocde
rilver_width
Irr _code

Irr domain
Irxr freq
Irr_nolise

Irr _offset

Irr pwidth
Iterations
Local time

Obs noise
Obs_pwidth
Probe_id

Recvr _gain

Rolaxation delay

Scans

Solvent
Spin_get

Spin lock 90
Spin_lock attn
Temp get

x90

{ X_acq AQuration
A4 X angle

X_domain
X freq
X offset

| X_points

X _pu
X _resolution

tetsul90218Ko436 _13¢c
JEOL LTD.

13¢C

Single Pulse with Br
18-FEB-2009 13:49:04

18-MAR-2010 22:31:48
ECP400SL

DELTA NMR
1D COMPLEX
x

13¢c

32768

[(ppm)

18-FED-2009 13:30:19
1(s]

FALSE

18~FEB-2009 14:09:09
single pulse dec
9.2981736(7)

BUTTERWORTH
12.46882793 (kuz)
146

bt

395.88252601 [MHz]
WALTZ

5 (ppm]

40({us)

1

10-FER-2009 13:49:02
WAUGH

1[us)

2692

30

1(s]

478
CHLOROFORM-D
17 (8z]

1[us)

29(an)
27.514cC)
11.75(us)
1.3139968(s)
30(deg]

13¢c
99.54473003 [M¥xz)
100 [ppm]

32768

4

3.91666667 [us)
0.76103686[Hz)



2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

illions)
1.0

6

JEOL 4

wwme PROCESSING PARAMETERS ——-—
dc_balance

sexp 1 1([Hz)

£ft : 1 1+ TRUE

machinephase

dc_correct

Ph Ph Ph Ph
N0 T B L g L0 g 0 03 | 0 03 Lm0, O L B L0 G 0 B0 03 10 o pesk pick : O[Hz] : 50[Hz] : Both
ck 3 : z] ¢
OLev 0Bz OAC 0Bz OH 0Bz OAC 0Bz OAc 0Bz Ohc oBz 76 o

e ACQUISITION PARAMETERS ~~--

rile Name * tetsulB8l017No312.3
Author = JEOL LTD.

Sample ID - 58782442

Content = Single Pulse Experim

Creation Date 17-0CT-2008 21:05:08

Revision Date 18-MAR~-2010 22:35:02

Spec Site = ECP400SL
Spec Type = DELTA NMR
| Data Format = 1D COMPLEX
| | Dimensions = X
lf Dim Title = 1H
| Dim Size = 16384
i Dim Units = [ppm)
| Actual start_time = 17-OCT-2008 21:03:19
Delay of start = 1(s)
[ Digital filter = FALSE
| End_time = 17-0CT-2008 21:05:06
Experiment = single pulse.exp
| Field strength = 9,.2981736(7T)
Filter mode = BUTTERWOATH
l Filter widcth = 3.95882819[kxnz)
Irr_code - 146
| Irr_noise = WALTZ
I\ Irr pwidth = 40[us]
4 ‘\! Iterations -0
H | Local time = 17-0CT-2008 21:05:08
| | Obs_noise = WAUGH
l” Obs_pwidth = 1lus)
¢ | Probe_id = 2692
! ’ | i ‘ Recvr_gain = 17
F \ | | Relaxation delay = 4(s)
| ‘ { 1 L[/ ‘ Scans - 16
l P " ! | ) Solvent = CHLOROFORM-D
- Jl | A | W | Spin_get = 13([Hz]
‘ ( |
‘ ‘ I | 1 ! J \ Spin_lock 90 = 1{us]
| 101N ‘ 1 Spin lock attn = 29(dB]
| i ‘ , BB B AETERE L Temp_get = 25.7[dC)
i | | TN ?,. | | ] | } x90 = 12.4(us]
Y8l 0t ! | X acq duration = 2.0692992(s]
' ” ‘U l. e | | A ' X_angle = 45[deg]
i ﬂ ! l‘ | f | ' | J : ‘ X_domain = 1H
‘ | || \ 1 , a (! ! X_freq “ 39%.88252601 [MHz)
(1 1} . f | VL LY v | X _offset = 5(pp=]
! : il ) AV i 1 WY NN W , 0 \) X_pointa = 16384
e i - =B — ad Seie | X _prescans =1
X_pulse = 6.2{un)
’ 5 4 " v XY ’ ' | X_resolution = 0.48325539[nx)
5.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_sweep = 7.91765637 [kHz)
Triso = 10([us]
Tri_noise = WALTZ

X : parts per Million : 1H
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Levm&go % % % % % % % % 9% O Ny
OLe Bz OAc OBz HOH1 OBz OAc OBz OAc OBz OAc OBz e
| | | | } l

29 2

8 27 26 25

24 23

1.0

I

~—== PROCESSING PARAMETERS ===
sinbell auto

££t : 1 : TRUE
ppm
[transpose)
zorofill : 4
sinbell auto
£ft : 1 : TRUE
ppm

abs

thresh : 1 : 1
symmetrize : Cosy : 24
[transpose]

wmme ACQUISITION PARAMETERS ----

Fileo Name = totsuldBl017Nol312 cos

Author = JEOL LTD.

Sample ID = S#785527

Content = gradient absolute va
| Creation Date = 17-0CT-2008 21:18:51

Revision Date 18~MAR-2010 22:34:01

Spec Site = ECP400SL

Spec Type = DELTA_NMR

Data Format = 2D REAL REAL
Dimensions = XY

Dim Title = 1H 1H

Dim Size = 512, 1024

Dim Units = [ppm] [ppm])
Actual start time = 17-0CT-2008 21:07:20
Delay _of start = 1(s)

Digital filter = FALSE

End time = 17-0CT-2008 21:18:48
Exporiment = cosy pIg m.exp
Field strongth = 9.2901736(7T]
Filter_ mode = BUTTERWOATH
Filter width = 996.61152083[xz])
Grad 1 = 1l(ms)

Grad 1 _amp = 50([%)

Grad_2 « 1[(ms)
Grad_2_amp - 50(%)
Grad_recover = 1[(ms)

Grad shape = square

Izrx code = 146

Ixr _noise = WALTZ
Irr_pwidth = 40(us)
Iterations -0

Local time = 17-0CT-2008 21:18:50
Obs_noise = WAUGH
Obs_pwidth = 1{us)

Probe_id - 2692

Recvr_gain - 15

Relaxation delay = 1(s]

Scans = 2

Solvent = CHLOROYORM-D
Spin_get = D[Hz)

Spin_lock 90 = 1[us)
Spin_lock_attn = 29([aB)

Temp get = 25.5[4C)

x90 = 12.4[us)

X acqg duration - 0.2568704(8)

X _domain - 1H

X_freq = 395.88252601 [MHz)
X _offset = 3.09373[ppm)

X points = 512

X _prescans = 4
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7.0

X : parts per Million

deuteration of the OH group

5.0 4.0 3.0 2.0

JEOL

—==— PROCESSING PARAMETERE ===

dc_balance
soxp : 0.2([Hz)
fft : 1 : TRUR
machinephase
ppm

—=== ACQUISITION PARAMETERS ~---

¥ile Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start_time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr code
Irr_noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock_ 90
Spin lock attn
Temp_ got

x90

X_acq duration
X angle

X _domain

X freq

X offset

X points

. X_prescans

X pulse

X _resolution
X_sweep
Triso
Tri_noise

= tetosull0318NoS548-12N
= JEOL LTD.
- S#751978
= Single Pulse Experim
= 18~MAR~2010 15:53:38
18-MAR-2010 21:26:03
ECP4L00SL

DELTA_NNR
1D COMPLEX
x

in

16384

(pp=)

18-MAR-2010 19:51:49
i(s)

FALSE
18-MAR-2010 19:53:36
single pulse.exp
9.2981736(7T)
BUTTERWORTH
3.95882819 [kHz)
146

WALTZ

40[us)

0

18-MAR-2010 19:53:37
WAUGH

1(us]

2692

16

(s8]

16

CHLOROFORM-D

1% [Hz)

1[us]

29 [an)

24.3[4¢C)

11 [us)
2.0692992(s)

45 [deg]

in

395.88252601 [M¥=z]
5 [ppm)

16384

1

5.5{us]
0.48325539 [H=z)
7.91765637 [kHz]
10[us)

WALTZ

FER M N R RO RN SRR AR E NP



2.0

1.0

{ Millions)

1.0

(Millions)

0]
OlLev

H2
Ph—x- 0 \Ph=x-0\Ph=%-0\Ph=%-0\Ph=<-0 dvo\PhaT0\Phav-0A\Phaov-0\Phavo\Phavo\Phavo
o) 0 0 0 o) o o 0 o) 0
Leﬁ,’@ﬁkﬁm@o o@@m@m@o O N
Le 0Bz OAc OBz HOl, OBz OAc OBz OAc 0Bz OAc oBz '8 G

I —=== PROCESSING PARAMETERS --——
dc_balance
sexp 1 0.2[H=z)
fft : 1 : TRUE
machinephase

H2 OH ppm

—— )

—=== ACQUISITION PARAMETERS ~---

File Name = totsul00318NOS468-12N
Author = JEOL LTD.
Sample ID - B#751578
Content = Single Pulse Experim
Creation Date = 18-MAR-2010 19:53:38

Revision Date 18-MAR~2010 21:21:11

Spec Site =« ECP40OOSL
pldiaidt LR 3 K75 Spec Type = DELTA_NMR
3.3 3.2 31 3.0 29 28 2.7 Data Format = 1D COMPLEX
Dimensions =X
X : parts per Million : 1k Dim Title - 1H
Dim Size = 16384
Dim Units = [ppm])
. Actual start time = 18-MAR-2010 19:51:49
deuteration of the OH group ooy erstess - iim
Digital filter = FALSE
End_time = 18-MAR-2010 19:53:36
Experiment « single pulse.exp
Field strength = $.2981736(T)
Filter mode = BUTTERWORTH
Filter width = 3,95882819 [kNz)
Irr_code - 146
Irr noise =« WALTZ
2 \ Irr pwidth = 40(us)
H Iterations =0
Local time = 18-MAR-2010 19:53:137
Obs_noise = WAUGH
Obs_pwidth #= 1[us]
Probe id = 2692
Recvr_gain = 16
Relaxation _delay = 4([sa]
Scans - 16
Solvent = CHLOROFORM-D
Spin_get = 15[Hz])
Spin_lock 90 = 1f[us]
Spin_lock attn = 29[an)
Temp_get - 24.3([dcC)
x90 = 11l{us]
X _scq duration - 2,06929%2(3)
X angle = 45([deg]
X _domain = 1K
X ftreq = 395,88252601 [MHz]
X offset = 5[ppm])
X _points ~ 16384
X_prescans = 1
X _pulse = 5.5[us)
r X resolution = 0.48325539[Hz)
33 32 3.1 3.0 2.9 2.8 2.7 X_sweep = 7.91765637 (kHz]
Tri%0 =« 10([us]
Tri_noise =« WALTZ

N : parts per Million @ 1H



(Billions)
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X : parts per Million : 13C

e =

0.0

~10.0 -20.0

JEOL 4

~www PROCESSING PARAMETERS -===

dc_balance
sexp : 1[Hz]
£ft : 1 : TRUE

machinephase
de_correct

pp=
poak pick : 0[Hz)

50[Hxz] : Both

—=== ACQUISITION PARAMETERS -—--

File Nameo
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual start time

Delay of start
Digital filter
End time
Experiment
Field strength
Filter mode
Filter width
Irr_code

Irr domain

Irr freq

Irr noise

Irr offset

Irr pwidth
Iterations
Local_time
Obe_noise
Obs_pwidth
Probe_id
Recvr_gain

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn

X _offset
X_points
X_prescans

X _pulse
X_resolution

tetsul00217N0548 12N
JEOL LTD.

13c

Single Pulse with Br
18-FEB~2010 09:23:17

18-MAR-2010 22:41:52
ECP400SL

DELTA NMR
1D COMPLEX
X

13c

32768

[ppm]

17-FEB-2010 22:28:58
1(s]

FALSE

20-FEB-2010 14:50:23
single_pulse dec
9.2981736([T]
BUTTERWORTH
12.46882793 (kHz]

146

1H

395.88252601 [MHz)
WALTZ

5(pp=]

40[us]

1

18-FEB-2010 09:23:15
WAUGH

1fus]

2692

29

1(s]

16958
CHLOROFORM~-D
16([Hz)

1fus]

29(as)
26.4[aC)

10 (us]
1.3139968(s)
30[deg)

13¢

99.54473003 [MMz]
100 (ppm]

32768

4

3.33333333{us)
0.76103686 [Hz)



(Millions)

5.0 6.0 7.0 8.0 9.0 100 1.0 12.0 13.0 14.0 15.0

4.0

~

2.0

1.0

8.0 7.0
X : parts per Million : 1H

6.0 5.0 4.0 3.0 2.0

Ph—-0\Ph=-0\Ph=-0\Ph=-0\Ph=<-0\Ph=<-0\Ph=-0\Pho-0\Ph=-0\Ph=<-0\Ph=w-0\Ph=-0
o] o] 0 o] o] o] 0 0 ]
OH 0Bz OAc 0Bz OAc 0Bz OAc OBz OAc OBz OAc oBz \6

JEOL 4

ww== PROCESSING PARAMETERS ----

dc_balance
sexp : 0.2[Hzx)
£ft : 1 1 TRUE
machinephase
ppm

—w-= ACQUISITION PARAMETERS —-——

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Unitas

Actual start time

Delay_of start
Digital filter
End time
Experiment
Fleld strength
rilter mode
Filter width
Irr code

Irr noise
Irr_pwidth
Iterations
Local _time

Obs noise
Obs_pwidth
Probe_id
Recvr_gain

Relaxation delay

Scans

Solvant
Spin_get
Spin_lock 90
Spin_lock attn
Toemp get

X90

X_acq duration
X _angle

X _domain

X _froq

X offset

X points

X _prescans

X _pulse
X_resolution

X _sweep

Tri90

Tri _noise

LN B B N BB B B R N B BN BN B B B BN N B R R BN AR B BN BN BN B R RN NN R ER BN BN R R B RN )

tetsul00318N04BB-12N
JEOL LTD.
S4487020
Single Pulse Experim
18-MAR-2010 12:32:04

19-MAR-2010 13:37:16
ECP400SL

DELTA NMR
1D COMPLEX
x

iH

16384

[ppm]

18-MAR-2010 12:30:15
1(s)

FALSE

18-MAR~2010 12:32:02
single pulse.exp
9.2981736(7)
BUTTERWORTH
3.95882819 (kHz)

146

WALTZ

1[us)

0

168-MAR-2010 12:32:04
WAUGH

1[us)

2692

16

é(s)

16
CHLOROFORM~-D
16 [Hz)

1(us)

29 (aB)
24.2(acC)
11(us)
2.0692992(s8]
45 [deg]

iR

395.88252601 [Mnz)
5 [ppm]

16384

i

5.5(us)
0.48325539[ux)
7.91765637 [kHz)
30[us)

WALTZ



(Millions)

700.0
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X : parts per Million : 13C

0 ‘)6.0 80.0 70.0 60.0 50.0 40,0 30.0 20.0 10.0 0 ~10.0 -20.0

JEOL 4

———- PROCESSING PARAMETERS ~=--

dc_balance
sexp : 1[Hz)
fft 1 1 1 TRUE
machinephase
dc_correct

ppm
peak pick : O[Hz] : 50[Hz] : Both

~-== ACQUISITION PARAMETERS ——-—

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units

Actual _start time
Delay of start
Digital filter

. End_time

Experiment
Frield strength
Filter modeo
Filter width
Irr code

Irr domain

Irr freq

Irr noise

Irr offset

Iry pwidth
Iterations
Local _time
Obs_noise

Obs_ pwidth
Probe_ida

Recvr _gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp_get

X90

| X _acg duration

X_angle
X_domain
X _freq

X offset
X points

X _resolution

totsud90713Ncd88 _13c
JEOL LTD.

13c

Single Pulsme with Br
13-JUL~2009 18:32:18

18-MAR-2010 22:44:25
ECP400SL

DELTA_NMR
iD COMPLEX
x

13c

32768

(ppm]

13-JUL~-2009 18:02:42
1(s]

FALSE

13-JUL~-2009 19:20:09
single _pulse_ dec
9.2981736(71)
BUTTERWORTH
12.46882793 [kHz)

146

iH
395.88252601 [MHz]
WALTZ

5 [ppm)
40 [us)

1
13-JUL~-2009 18:32:17
WAUGH

1fus)

2692

30

18]

760
CHLOROFORM-D
15 [Hz)

1fus]

29 (aB)
27.8(aC)

10[us)
1.3139968(s)
30(deg]

13c

99.54473003 [MHz)
100 [ppm]

32768

&

3.33333333(us)
0.76103686 [Hz)



(Millions)

9.0
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Olev 0Bz OAc 0Bz OH 0Bz OAc 0Bz OAc OBz OAc 0Bz OAc 0Bz OAc

8.0 7.0 6.0 5.0
X : parts per Million : 1H

OBz

N
Ry

JEOL

—=== PROCESSING PARAMETERS ~—--—

dc_balance
sexp : 1[Hz]
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : O0[Hz]

50(Hz) : Both

wmme ACQUISITION PARAMETERS --—--

File Namo » Lotsu091228N0600.4
Author « JEOL LTD.

Sample ID = SH838343

Content = Single Pulse Experim
Creation Date = 2B-DEC-2009 22:18:57

Revision Date

18-MAR-~2010 22:51:00

Spec Site = ECP40OSL

Spec Type = DELTA NMR

Data Format = 1D COMPLEX
Dimensions =X

Dim Title = 1H

Dim Size = 16384

Dim Units = [(ppm]

Actual start time = 28-DEC-2009 22:17:08
Delay of start = 1[s]

Digital tftilter = FALSE

End_time = 28-DEC-2009 22:18:55
Experiment = single pulse.exp
Field strength = 9.2981736(7T]
Filter mode = BUTTERWORTM
Filter_ width = 3.95882819 [kz]
Irr code = 146

Irr noise = WALTZ

Irr_pwidth = 40([us)
Iterstions =0

Local time = 28-DEC~2009 22:18:56
Obs_noise = WAUGH
Obs_pwidth = 1[us)

Probe_id = 2692

Recvr_gain - 12

Relaxation delay = &(s)

Scans = 16

Solvent = CHLOROFORM-D
Spin_get = 14 [Hx)

Spin_lock 90 « 1fus)

Spin_lock attn = 29(as)

Temp_get = 25.4[aC]

x90 = 11[us]

X _scq duration = 2,0692992(a]

X _angle = 45[deg]

X domain = 1H

X _freq « 395.88252601 [Muzx)
X offset = S(pp=]

X points = 16384

X _prescans =1

X _pulse = 5.5[us)
| X_resolution = 0.48325539[ux)
X_sweep = 7.91765637 [kHz]
Triso = 10({us)

Tri_noise = WALTZ
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7 JEOLY

wwm= PROCESSING PARAMETERS ===~
sinbell auto

£fr : 1 1 TRUE

ppm
(transpose]
zerofill : 4
sinbell auto
f£ft : 1 : TRUE
ppm

abs

thresh : 1
symmetrize
[transpose]

1
Cosy : 24

~=== ACQUISITION PARAMETERS

File Namo = Lotsul91228N0600_con
Author = JEOL LTD.

Sample ID = SWB40489

Content = gradient absolute va
| Creation Date = 28-DEC-2009 22:31:55

Revision Date = 18-MAR-2010 22:46:29
| Spec Site = ECP400SL
Spec Type = DELTA NMR
Data Format = 2D REAL REAL
Dimensions =XY
| pim Title = 1H 1M
Dim Size = 512, 1024
Dim Units = [ppm] [ppm])
Actual start time = 28-DEC-2009 22:20:26
Delay of start = 1[s]
Digital filter = FALSE
End_time = 28-DEC-2009 22:31:51
Experiment = cosy pfg_m.exp
rield strength = 9,2981736(7)
Filter_mode = BUTTERWORTH
‘ Filter width = 1.,01461039 [xHz]
Grad 1 = 1[ms)
Grad_1_amp = 50(%)
Grad 2 = 1[ms)
Grad_2_amp = 50(%)
Grad_recover = 1[ms8]
Grad_shape = square
Irr code = 146
Irr_noise = WALTZ
Irr pwidth = 40[us)
Iterations =0
Local_time = 2B-DEC-2009 22:31:54
Obs_noise = WAUGH
Obs_pwidth = 1[us)
Probe_id - 2692
Recvr_gain - 15
Relaxation delay = 1[s]
- Scans = 2
Solvent = CHLOROFORM-D
Spin_get = O[Hz]
. Spin _lock S0 = 1lus]
Spin_lock attn = 29[4B8]
Temp_get = 25.5([4C]
| X90 = 11 (us)
X_acq duration « 0.2523136(s]
X domain = 1H
! X_freq = 395.882%52601 [MHz)
X _offset = 3,16994 [ppm])
X _points = 512
X_prescans = 4



13.0 14.0

12.0

JEOL

-=== PROCESSING PARAMETERS ===

de_balance
sexp : 0.2[Hzx)
fft : 1 : TRUE
machinephase
ppm

deuteration of the OH group

7.0 8.0 9.0 10.0 11.0

6.0

.

4.0

“

2.0

Ph—T-0 T\ s -0\ P T-0\Phs -0\ Pho -0\ Phe -0\ Pho -0 M\ Pho -0 T\ Pho -0\ Pho -0\ Pho 0 T\ Phs -0\ Pho -0 T\ Phs -0\ Pho -0\ PR
Q el o Q 0

o o& oa& !00& :00& 00& 05&0 00&0: 05&0 00&0 06&0 00&0: 05&0: 05&0 00%00

0Bz OAc 0Bz oD OBz 0Ac OBz Oac 0Bz DAc 0Bz Ohc 0Bz OAc

e ACQUISITION PARAMETERS -~--—

totaul00318N0600-18N

(Millions)
1.0

rile Na=e -
Author = JEOL LTD.
Sample ID = S#770101
Content = Single Pulse Experim
Creation Date = 1B-MAR-2010 20:23:51
Revision Date = 1B-MAR-2010 21:27:53
Spec Site = ECP400SL
Spec Type = DELTA NMR
Data Format = 1D COMPLEX
Dimensions =X
Dim Title = 1R
Dim Size = 16384
Dim Units = [(pp=]
Actual start time = 1B-MAR-2010 20:22:02
Delay of start = 1(s)
Digital filter = FALSE
' End time = 18-MAR~2010 20:23:49
| Experiment = single_ pulse,exp
| Field strength = 9.2981736([7T]
I Yiltexr mode = BUTTERWORTH
Filter width » 3.95882819 [kiz])
l Irr code = 146
Irr noise = WALTZ
‘ Irr_pwidth = 40[us)
Iterations -0
Local time = 1B-MAR-2010 20:23:50
Obs_noise = WAUGH
Obs_pwidth = 1fus]
Probe_id = 2692
Recvr_gain - 16
Relaxation delay = 4(s)
| Scans = 16
' Solvent = CHLOROFORM-D
| Spin_get = 17 [Hz]
| Spin_lock 950 =« 1fus)
| Spin_lock attn = 29([4B]
| Temp_ get = 24(ac)
| l [ | x90 = 11[us)
{ 1 | 1 | (| r | | X_acq duration = 2.0692992(s)
{ 4 ' A | 1| } ‘ il , | X_angle = 45[deg]
| (f I } H I} .I‘l“ | ‘.‘ ‘ X_domain « 1R
o j I‘I U T T [ ‘ [ ‘l | | X freq ~ 395.88252601 [Mitz]
| | H' | i’ L ' i { | | Y | » X _offset = 5(ppm)
| ;1 I,I" | " ‘,J | \ ' | L\ " ll v LU M \ fl I ,'l” X points = 16384
2y 2 -0 " | _MAL JUV : A IV WAV T -t L TN X_prescans =1
s a AT T T e ool = 5.%(us]
I I S LS U] T ey v r : | X_resolution = 0.48325539[nx)
5.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X _sweep = 7.91765637 [kHz]
Triso = 10([us)
Tri noise = WALTZ

N : parts per Million : 1H



(Millions)

(Millions)

2.0

1.0

2.0

1.0

H?
Ph— 0\ P =0 \Ph=-0\Ph== 0\ Ph=0 ) POv-0\Ph=-0~\Ph=- 0 \Ph=0\Ph=-0\Ph=-0\Ph=-0\Ph="-0\Ph=-0\Ph="-0\Ph
o o o o 0 o o o o ) o o o 02
o B A 0 0 0 0 03 R 03 T 0 N B3 0 0 N0, B N B3, 03 N B N BN 0 B =2, 6 E7)
OLev OBz OAc OBz HOH1 OBz QAc OBz OAc OBz OAc OBz OAc OBz OAc 0Bz e // o

H2

—

33 32 31

X : parts per Million : 1H

HZ

S

3.3 32 3.1

X : parts per Million = 111

bl
C

2.9

deuteration of the OH group

2.9

2.

8

8

2.7

2.7

wmm= PROCESSING PARAMETERS —«-=

dc_balance
sexp : 0.2[Hz]
£ft : 1 : TRUE
machinephase
ppm

wmwe ACQUISITION PARAMETERS ---—

File Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec 8Site

8pec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start timae
Delay of start
Digital filter
End time
Experiment
Field strength
Filter_mode
Filter width
Ixrr code
Irr_noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp get

x50

_acq duration
angle

domain

freq

offsot
_points
_prescans
_pulse
X_resolution

MMM MM

Triso
Tri_noise

U BN B B0 BN BN BN B BN B B B B BN B B B BN BN B BN BR BN BN BR B BN B BR B BN BN BE AR BR AR BN BN BR BN BN B

tetsul00318N0600-16N
JEOL LTD.
58770101
Single Pulse Experis
18-MAR-2010 20:23:51

18-MAR-2010 21:27:53
ECP400OSL

DELTA NMR

1D COMPLEX

X

1H

16384

[ppm)
18-MAR-2010 20:22:02
1(s]

FALSE
19-MAR~2010 20:23:49
single pulse.exp
9.2981736(T)
BUTTERWORTH
3.95882819 [kHz]
146

WALTZ

40[us]

0

18-MAR-2010 20:23:50
WAUGH

1[us)

2692

16

48]

16

CHLOROFORM-D

17 (H=z]

1[us)

29148]

24 (4C)

11{us]
2.0692992(s)

45 [deg])

i

395.88252601 [MHx)
5 [ppm]

16384

1

5.5[us)
D.483255139 [uz)
7.91765637 [xHz)
10({us]

WALTZ



(Billions)

s
e

”

2.0

1.0

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120

X : parts per Million @ 13C

Ph—T.0\Ph=T0\Ph=T0\Ph——0\Ph=<-0\Ph=<-0\Ph=<-0\Ph=T-0\Ph=T0\Ph-=0\Ph=T0\Ph=T0\Ph—-0\Ph=<-0\Ph=-0\Ph=T-0O
10} 10} o o o (o] 10} 10} 10} 10} o
v 0Bz OAc 0Bz OH 0Bz OAc 0Bz OAc 0Bz OAc 0Bz OAc 0Bz OAc OBz i

OLe:

.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 16.0 0 -10.0 -20.0

JEOL

m=== PROCESSING PARAMETERS ~-==
de_balance

sexp : 1[Hz)

£ft : 1 3 TRUE

ppm
poak pick : D[Hz] : 50([Xz] : Both

—=== ACQUISITION PARAMETERS ~~--——

¥ile Nama = tetsull0l05Ne600 13c
Author = JEOL LTD.

Sample ID « 13C

Content = Single Pulse with Br
Creation Date = S5-JAN-2010 17:40:18

Revision Date 18-MAR-2010 22:49:41

Spec Site = ECP400SL

Spec Type = DELTA_NMR

Data Format = 1D COMPLEX
Dimensions - X

Dim Title = 13C

Dim Size = 32768

Dim Units = [pp=]

Actual start time = S-JAN-2010 13:58:29
Delay of start = 1(s)

Digital filter = FALSE

End_time = 5-JAN-2010 20:24:49
Experiment = gingle pulse_dec
¥ield strength - 9.2981736(7)
Filter mode = BUTTERWORTH
Filter width = 12,468B2793 [(kHz]
Irr code = 146

Irr domain = 1R

Irr_freq = 395.88252601 [Muz)
Irr noise = WALTZ

Irr offset = 5[ppm)

Irx pwidth = 40[us)
Iterations -1

Local_time w S5-JAN-2010 17:40:17
Obs_noise = WAUGH
Obs_pwidth = 1[us]

Probe_id = 2692

Recvr_gain = 29

Relaxation delay « 1(s]

Scans = 5744

Solvent = CHLOROFORM~D
Spin_get = 17[Hz])
Spin_lock 90 = 1{us]

Spin_lock attn = 29[dB]

Temp_get = 25.8[dC)

x90 = 10[us]

X acq duration = 1.3139968(s]
X_angle = 30 [deg])

X _domain = 13C

X freq “ 99.54473003 [MHz]
X offmet = 100 (ppem])
' X_points = 32768

X _prescans =4

X pulse = 3,33333333{us)
X_resolution = 0.76103686[Hz)



.0

4.0 6.0 8.0 10.0 12.0 14.0 16.0 15.0 20,0 22.0 24.0 26.0 28.0

(Millions)
2.0

X : parts per Million

|
i
il

Q
o&g/o NH,
OH Hs

JEOLJ/

~—== PROCESSING PARAMETERS ----

dc_balance
sexp : 1[Hz])
fft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : 0[Hz)

50[Hz] : Both

wmm= ACQUISITION PARAMETERS ----

File Namo
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual_start time
Delay of start
Digital filter
End_time
Experiment
Field strength
rilter_mode
Filter width
Irr code

Irr _noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
Temp get

x50

X_acq duration
X _angle

X _domain

X freq

X offset

X _points
X_prescans

X _pulse
X_resolution
X _sweep

Triso

Tri nolse

tetsu090224N038S _30.
JEOL LTD.

30

Single Pulse Experim
24-FEB-2009 14:03:51

18-MAR-2010 22:55:08
ECP400SL

DELTA NMR
1D COMPLEX
x

iH

16384

[ppm]

24-FEB-2009 14:02:02
1(s)

FALSE

24-FEB-2009 14:03:49
single pulse.exp
$.2981736(T)
BUTTERWORTH
3.95882819 (xHz)

146

WALTZ

45(us)

0

24~FEB-2009 14:03:50
WAUGH

1[us]

2692

12.4[us)
2.0692992(s)

45 [deg)

in

395.88252601 (MHz)
5 [pom]

16384

1

6.2[us)
0.48325539 [H=)
7.91765637 (kHz)
10 [us]

WALTZ



(Billions)

w.

4.0

2.0

1.0

HO HO HO HO HO HO HO H

HO OHO OHO OHO OHO OHO OHO OHO 0

HO 0 @] o} 0] 0] @] (e} OfﬁNHz
OH OH OH 6

OH OH OH OH OH

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 920.0 80.0
X : parts per Million : 13C

6]

70.0 60.0 50.0 40.0 30.0 200 10.0 0 -10.0-20.0

JEOL 4

—=== PROCESSING PARAMETERS ----—

dc_balance
sexp : 1(Hz]
ffet : 1 : TRUE
=achinephase
dc_correct

ppm
peak pick : 0(Hz)

: 50([Hz] : Both

wmme ACQUISITION PARAMETERS -~w-

File Name
Author
Sample 1D
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter_width
Irr_code

Irr domain

Irr froq

Irr nolise
Irr_offset
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
Spin lock attn

X _pulse
X _resolution

* totaul90930N0éd9 13c
= JEOL LTD.

= 13C

= Single Pulse with Br
= 1-0CT-2009 08:27:54

= 18-MAR-2010 22:57:21
= ECP400SL

= DELTA BNMR

= 1D COMPLEX

= X

= 13¢C

= 32768

= [ppm]

= 30-SEP~-2009 22:53:00
1(s)

FALSE

3-0CT-2009 15:14:25
single pulse dec
9.2981736(T]
BUTTERWORTH
12.46882793 [kix)
146

1R

395.88252601 [MHz)
WALTZ

5 [ppm]

40[us]

1

1-0CT-2009 08:27:53
WAUGH

1lus)

2692

30

18]

14900

D20

17 [H=z)

1[us)

29(an]

jo[ac)

10(us])
1.3139968(s)
30[deg]

13¢

99.54473003 [Miz)
100 [ppm]

32768

4

3.33333333 (us)
0.76103686 [Hz)



Cvidhons)

30.0

20.0

10.0

X : parts per Million

HO HO. HO- HO. HO HO. HO. HO- HO HO. HO. HO-
HO\L 0 HO O\ O HO O HO~ - O HO O HO 0 O\ O HO~ -0 HO .\ O HO~\- O HO~\_O H
| HO&S/ 0&10&, o&ﬁlc&, o&/o&,o&,o&, o&@,o%s,oo& 0. NH,
oH OH oH OH oH OH OH OH oH OH OH on s

L 0 A

5.0 4.0 3.0 2.0 1.0 0

JEOL

—=== PROCESSING PARAMETERS ~-~~

dc_balance
sexp : 1(Hz)
fft 1 1 : TRUE
machinephase
dc_correct

ppm
peak pick : O0[Hz) : 50([Hz] : Both

wmme ACQUISITION PARAMETERS -~--

File Name
Author
Sample 1D
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter_mode
Filter_width
Irr code

Irr _noise

Irr pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe iad

Recvr _gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
Temp get

x50

X acqg duration
X_angle

X _domain

X _freq

X offset

X _points
X_prescans

| X_pulse
| X_resolution

X _sweep
Triso
Tri_noise

NRA TR ERRARE RN NN EIRNRE R AT NS REAET AN

tetsul91003N0549-70.
JEOL LTD.

70

Single Pulse Experim
3-0CT-2009 16:14:38

18-MAR-2010 23:01:44
ECP400SL

DELTA NMR
1D COMPLEX
X

1H

16384

[ppm)

3-0CT-2009 16:12:49
1(s]
FALSE

3-0CT-2009 16:14:36
single pulse.exp
9.2981736(7T)
BUTTERWORTN
3.95882819[kHz)
146
WALTZ
40([us)
o

3-0CT-2009 16:14:37
WAUGH
1[us)
2692

2.06929921(8]
45 [deg]

iH

195.88252601 [Muz)
5 [ppm]

163684

1

5.9(us)
0.48325539 [Hz]
7.91765637 [(kHz)
10[us]

WALTZ



(Billions)

5.0

4.0

3.0

2.0

1.0

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0

Y - parts per MVMillion = 13C

:g 5 ':—g) o HO HO HO HO HO HO HO HO HO HO

é: HO -0 HO~ -0 HOA)— 0 HO— - O HO - O HO~ O H H

HO oko&ﬁ,o&,o&oko 0 A v we i L WL e TR TN
oH OH oH oH oH OH OH oH oH OH OH o g

50.0 40.0 30.0 20.0 10.0 0

| Creation Date

| Revision Date

JEOL

———— PROCESSING PARAMETERS ~—==
dc_balance

sexp : 1[Hz]

£ft : 1 : TRUE

machinephase

de_correct

ppe
peak pick : O[Nz] : 50[Hz] 1 Both

——== ACQUISITION PARAMETERS ~--—

File Name = totsul91124N0549-30

Author = JEOL LTD.

Sample ID = 13C

Content = Single Pulse with Br
= 25-NOV-2005 08:35:36

18-MAR~2010 23:01:16

Spec Site = RCP40OSL
Spec Type DELTA NMR
Data Format 1D CONPLEX
Dimensions x

Dim Title 13c

Dim Size 32768

Dim Units

[ppm]

24-N0V~-2009 22:39:42
1(s]

FALSE

27-NOV-2009 15:01:07
single pulse dec
9.2981736(T)
BUTTERWORTH

Actual start time
Delay of start
Digital _filter
End time
Experiment

rield strength
Filter mode

Filter width 12.46882793 [kHz)
Irr code 146
Irr domain i
Irr freq 395,88252601 [Miz])
Irr_noise WALTZ
Irr offset S (ppm)
Xrr pwidth 40(us)
| Tterations 1
| Local_time 25-KOV-2009 08:35:34
abs_noise WAUGH
Obs _pwidth 1fus]
Probe_id 2692
Recvr gain 30
Relaxation delay 1(s)
Scans 15443
Solvent D20
Spin_get 17 [H=z]

Spin lock 90
Spin_lock attn

1i[us)
29(an]

Temp_get 3o0[ac)
x50 10({us)
X acq duration 1.3139%968(s)
X _angle 30(degq]
X domain 13Cc
| X_freq 99.54473003 [mux)
X offset 100 (ppm]
X points 12768

~10.0 ~20.0 X prescans
| X_pulse

“
3,33333333[us]
0.76103686 [Hz)

AN AR RN AR R RN AR RN R RN NSRS RN ERNNER NN

X _resolution



JEOL

wwew PROCESSING PARAMETERS ----
de_balance

sexp : 1([Hz]

fft : 1 : TRUE

machinephase

dc_correct

ppm
peak pick : O[Hz] : S0[Hz] : Both

HO HO. HO. HO HO. HO. +HO HO HO. HO. HO HO. HO. HO. HO. HO.

HOC\- OHOA L - OHO- OHOA L - O HOC- OHO - OHO - O HO - OHO - O HO~ - O HO~\- OHO:

Hox\;\q,o o ) o o 0. 0! ° ) o&ﬁ,c Qi S S S SN
oH oH oH oH oH on e

oH Ot oH oH oH OH OH oH OH OH

mmmw ACQUISITION PARAMETERS ~==-

(Millions)

50 6.0 7.0 8.0 9.0 100 1L0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0

3.0 4.0

2.0

1.0

0

X : parts per Million : 1H

¥ile Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Pim Title

Dim Size

Dim Units
Actual_start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code
Irr_noise

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 50
Spin_lock attn
Temp_get

X90

X _acq duration
X_angle
X_domain

X _freq

X _offset
X_points

X _prescans

| X pulse

X_resolution
X_sweep
Tris0
Tri_noise

« tetsu090319N0d450_50.
= JEOL LTD.

= 50

= Single Pulse Experim
= 19-MAR-2009 11:04:15

18-MAR-2010 23:04:36
ECP4A00SL

DELTA NMR
1D COMPLEX
x

ix

16364

[(ppm]

19~MAR-2009 11:02:25
i(s]

FALSE

19-MAR-2009 11:04:12
gingle pulsec.exp
9.2981736(T]
BUTTERWORTH
3.95882019 (kiz]

146

WALTZ

1(us)

0

19-MAR-2009 11:04:14
WAUGH

1[us)

2692

12.4[us)
2.0692992(s]
45 [deg]

iH

355.88252601 [MH=])
5 (ppm]

16384

1

6.2[us]
0.48325539 (=)
7.91765%637 [kHz]
10(us])

WALTZ



(Billions)

L0 LY Ak A3 4 L8 K6 L¥ L3

0.7 08 09

0.5 0.6

0.4

0.2 03

0.1

0

HO. HO HO HO. HO HO HO- HO. HO HO. HO. HO HO HO. HO HO

HO~ -0 HO~\- 0 HO -0 HO~ - OHO—- O HO~C - QHO~ - O HO~\ - O HO A O O\ O HO~\O HO

Hoﬁ,oﬁ,oﬁ,o%ﬁ,o%ﬁ,oﬁ,oho%ﬁ,o%ﬁ,o%@,o%ﬁ,o S L i v P TS
OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH Hﬁ

X : parts per Million : 13C

JEOL

———- PROCESSING PARAMETERS ——-—

dec_balance
sexp : 1[Hz)
£ft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : O[Hz] : 50(Hz] : Both

wmww ACQUISITION PARAKETERS —---

File Namo
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End time
Exporiment
¥ield strength
Filter mode
Filter width
Irr code

Irr domain

Irr freq

Irr _noise

Irr offset

Irr pwidth
Iterations
Local _time
Obs_noise
Obs_pwidth
Probe id

Recvr gain
Relaxation delay

Spin_get
Spin_lock 90
Spin_lock attn
Temp_get

xs0

| X_acg durstion

X_angle
X_domain
X _freq

X offset
X_points

totsu09110N0ET7I-16L
JEOL LTD.

13¢

Single Pulse with Br
10-NOV~2009 07:25:13

18-MAR-2010 23:06:55
ECP400SL

DELTA_ NMR
1D COMPLEX
x

13¢c

32768

(ppm]

9-NOV-2009 22:03:27
1(=]
FALSE
12-NOV-2009 14:24:52
single_pulse dec
$.2981736([T)
BUTTERWORTH
12.46882793 [kxz)
146

in

395.88252601 [Muzx]
WALTZ

5 [ppm]

40{us)

1
10-NOV-2009 07:25:12
WAUGH

1[us]
2692

30

1(s]
14558
D20

17 (Rz)
1[us)
29(as)
dofac)
10[us]
1.3139968(s)
30 [deg]

13¢

$9.54473003 [Muz)
100 [ppm)

32768

4

3.33333333(us)
0.76103686 [Hz)
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8.0 7.0 - 60 7

X : parts per Million : 1H

JEOLJ/

E

———— PROCESSING PARAMETERS ----

dc_balance
sexp : 1[Hz]
fft : 1 : TRUE
machinephase
dc_correct
ppm

peak _pick : 0[Hz]

50[Hz] : Both

—=—— ACQUISITION PARAMETERS ----

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

| Actual_start_time

Delay of start
Digital_filter
End_time
Experiment
Field_strength
Filter_mode

| Filter_width

Irr_code
Irr_noise
Irr_pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain

Relaxation_delay

Scans

Solvent
Spin_get
Spin_lock_90
Spin_lock_attn
Temp_get

X90

X _acq duration

| X _angle
| X_domain
| X _freq

| X _offset

X _points

| X_prescans

X _pulse
X_resolution

:xﬁsweep
Trigo0

Tri_noise

LI T (A

LI | (| (O (| T O (| O (O 1 1 O

tetsu090619No500.3
JEOL LTD.

S#795492

Single Pulse Experim
19-JUN-2009 21:20:13

18-MAR-2010 23:08:53
ECP400SL

DELTA NMR

1D COMPLEX

X

1H

16384

[ppm]

19-JUN-2009 21:18:24
1[s]

FALSE
19-JUN-2009 21:20:11
single_pulse.exp
9.2981736[T]
BUTTERWORTH
3.95882819 [kHz]
146

WALTZ

40 [us]

0

19-JUN-2009 21:20:12
WAUGH

1[us]

2692

15

4[s]

16

CHLOROFORM-D
12[Hz]

1[us]

29[dB]

21.9[d4c]
11.8[us]
2.0692992([s]

45 [deg]

1H

395.88252601 [MHzZ]
5 [ppm]

16384

1

5.9[us]
0.48325539[Hz]
7.91765637 [kHz]
10 [us]

WALTZ



(Billions)

0.7 0.8 0.9 1.0 1.1 1.2

0.6

0.4

0.3

220.0 210,0 200.0 190.0 180.0 170.0 160.0
X : parts per Million : 13C

150.0 140.0 130.0 120.0 110.0 100.0 90.0 $0.0 76.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0

e0oLd’

wwww= PROCESSING PARAMETERS ----
dec_balance

sexp : 1[Hz)

fft : 1 : TRUE
machinephase
de_correct

[J4:63] Both

Ppm
poak_pick : : SO0{Hz] :

——== ACQUISITION PARAMETERS ~=--
tetsu090619N0500 13c

File Namo -

Author = JEOL LTD.

Sample ID = 13cC

Content = Single Pulse with Br
Creation Date = 19-JUN-2009 21:39:14

Revision Date 18-MAR-2010 23:10:15

Spec Site = ECP400SL

Spec Type = DELTA NMR

Data Yormat = 1D COMPLEX
Dimensions =X

Dim Title = 13C

Dim Size = 32768

Dim Units = [ppm]

Actual start time = 19-JUN-2009 21:21:29
Delay of start = 1[s]

Digital filter = FALSK

End _timo = 19-JUN-2009 22:00:19
Experiment = single pulse dec
Field strength = 9.2981736(T]
Filter mode = BUTTERWORTH
Filter width = 12.46882793 [kiz)
Irr_code - 146

Irr_domain « 1H

Irr_ freq = 395.88252601 [MHz)
Irr_noise = WALTZL

Irr offset = 5 [ppm])
Irr_pwidth = 40([us)
Iterations -1

Local time = 19-JUN-2009 21:39:14
Obs_noise = WAUGH
Obs_pwidth = 1(us)

Probe_id - 2692

Recvr_gain = 29

Relaxation delay = 1(s]

Scans = 453

Solvent = CHLOROFORM-D
Spin_get = 10([Hz)

Spin_lock 90 = 1[us]

Spin lock_attn = 29(d8]

Temp get = 24.4(4aC)

x50 = 10([us]

X acqg duration = 1.3139968(s8]
X_angle = 30([deg])
X_domain = 13C

X _freq = 99.54473003 [MHz)
X offget = 100 [ppm]

X _points = 32768

X _prescans - 4

X _pulse » 3.33333333([us)
X_resolution = 0.76103686[Hz)



{Millions)

40.0

30.0

20.0

10.0

N
3 0
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BzO OH
|
|
| i
| | AI;
‘ l» :I .l‘J
5.0 A7.0 6.0

X : parts per Million : 1H

2.0

JEOLJ

www= PROCESSING PARAMETERS ———-
dc_balance

sexp 1 1[Mz]

fft : 1 : TRUE

machinephase

dc_correct

ppm
poeak pick : O[H=z] : SO[Hz] : Both

e ACQUISITION PARAMETERS ~===

¥ile Naze » totsulf0610N0495.3
Author = JEOL LTD.

Sample ID - 88415422

Content = Single Pulse Experim
Creation Date = 10-JUN-2009 10:47:10

18-MAR-2010 23:12:32

Revision Date

Spec Site = ECP400SL

Spec Type = DELTA NMR

Data Format = 1D COMPLEX
Dimensions = X

Dim Title = 14

Dim Size = 16384

Dim Units = [ppm]

Actual _start time » 10-JUN-2009 10:45:21
Delay of start = 1(8]

Digital filter = FALSE

End_time = 10-JUN-2009 10:47:08
Experiment = gingle pulse,exp
Field strength = 9.2981736([T)
Filter mode = BUTTERWORTH
Filter width = 3.95882819 [kNz]
Irr_code - 146

Irr_noise = WALTZ

Irr pwidth = 1[us]

Iterations =0

Local time = 10-JUN-2009 10:47:09
Obs_noise = WAUCH
Obs_pwidth = 1lus]

Probe_id = 2692

Recvr_gain = 17

Relaxation delay = 4(s)

Scans ~ 16

Solvent = CHLOROFORM-D
Spin_get = 16[Mx]

Spin lock 90 = 1fus)

Spin _lock _attn = 29(dn]

Temp_get » 24.6(4C)

x90 = 11,8[us]

X _acq duration = 2.0692992(s)

X _angle = 45[deg]

X _domain = 1H

X freq = 395.88252601 [MHz)
X offset = 5([ppa]

X _points = 16384

X _prescans =1

X _pulse = 5.9(us)
X_resolution = 0.48325539([Nz)
X_sweep w 7.91765637 [kuz]
Trigo « 10(us)

Tri_noise = WALTZ



illions)

(
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20.0
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8.0

X : parts per Million : 1H

50.0
W
>>; O

JEOL

—==— PROCESSING PARAMETERS ==~

dc_balance
sexp : 1[Hz)
£ft : 1 : TRUE
machinephase
dc_correct

Ppm
peak _pick : 0[Hz]

50(Hxz} : Both

—--- ACQUISITION PARAMETERS ----

File Namo
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End _time
Experimant
Field strength
Filter mode
Filter width
Irr code

Irr noise

Irxr pwidth
Iterations
Local time
Obs noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
To=p get

x90

X_acq duration
X_angle
X_domain

X _freq

X _offgat

X _points

X prescans
X_pulse
X_resolution
X_sweep

Triso

Tri noise

LN R B B B B R B B B RN BN A B A R RN BN B BN NN B BN RN RN RN BN RN BN AR AN BN AR A A A

totsul20616N0505.3
JEOL LTD.

S#419057

Single Pulse Experim
16-JUN~2009 10:53:04

18-MAR-2010 23:14:18
ECP400SL

DELTA_ NMR

iD COMPLEX

x

1H

16384

(pp=]

16-JUN-2009 1D0:51:15%
i(s)

FALSE

16-JUN-2009 10:53:02
single_pulse.exp
9.2981736(T]
BUTTERWORTH
3.95882819 [kHz])

146

WALTZ

40 [us]

o

16~-JUN-2009 10:53:03
WAUGH

1[us]

2692

i3

4(s8)

16
CHLOROFORM-D
17 [Hz])

1(us)

FLAC )

20.6[4C)
11.8(us)
2.0692992(s)

45 [deg]

in

395.88252601 [MEz]
5 (ppm]

16384

1

5.9(us)
0.48325539 [uz)
7.91765637 [kHz)
10{us]

WALTZ



(Millions)
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X : parts per Million @ 111

2.0

1.0

JEOL ¥

—=== PROCESSING PARANETERS ~---

dc_balance
sexp : 1[H=z]
£ft : 1 ¢ TRUE
machinephase
dc_corxect

ppm
peak pick : 0[Mz]

50(Hz] : Both

wwwe ACQUISITION PARAMETERS ----

File Namo
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital_filter
End time
Experiment
Field strength
rilver mode
Filter width
Irr code

Irr noise

Irx pwidth
Iterations
Local time

Obs noise
Obs_pwidth
Probe_id

Recvr _gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp get

x90

X_acq duration
X _sngle

X _domain

X _freq

X offset

X _points

| X _prescans

X pulse
X_resolution
X sweep
Triso
Tri_noise

L)

NEE RN ERRRNE RN TERNRNND

fAadrre RN RN RN ENRDREERDN

tetsul90618N0S07.3
JEOL LTD.

S8747163

Single Pulse Experim
18-JUN-2009 19:59:32

18-MAR~2010 23:16:03
ECP400OSL

DELTA NMR
1D COMPLEX
X

1H
16384

[ppm]

18-JUN-2009 19:57:43
1(s]

FALSE

18-JUN-2009 19:59:30
single pulse.exp
9.2981736(7T)
BUTTERWORTH
3.95882819 (kHx)

146

WALTZ

40 [usn)

0

18-JUN-2009 19:59:31
WAUGH

1(us]

2692

21.6(ac]
11.8[us]
2.0692992(8)
45 (deg])

an

395.88252601 [Mxz)
5 [ppm]

16384

1

5.9[us)
0.48325539 [ux]
7.91765637 (kHz)
10(us)

WALTZ



(Millions)

600.0

500.0

400.0

00.0

200.0

100.0

X : parts per Million @ 13C

OH

SEt

JEOL

—=== PROCESSING PARAMETERS -—--

dc_balance
sexp : 1[Hz]
£ft : 1 : TRUE
se
dc_correct

pp=
peak pick : 0[Mz]

50[Hz] : Both

~——- ACQUISITION PARAMETERS —---

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual_start_time

Delay of start
Digital filter
End time
Experiment
Field strength
Filter mode
Filter width
Irr code

Irr domain
Irr_freq
Irr_noise

Irr offset

Irr pwidth
Iterations
Local _time
Obs_noise
Obs_pwidth

| Probe_ida

Recvr_gain
Aelaxation delay
Scans

Solvent

Spin get
Spin_lock 90
Spin_lock attn

| X _acq duration
| X_angle

X _domain
X freg

X offset
X _points

X _resolution

totaudf0618N0507 13c
JEOL LTD.

13c

Single Pulse with Br
18-JUN-2009 20:32:00

18-MAR-2010 23:17:05
ECP4005L

DELTA NMR

1D COMPLEX

X

13ic

32768

[ppm)

18-JUN-2009 20:16:50
1is])

FALSE

18-JUN-2009 20:55:40
single pulse dec
9.2981736(T)
BUTTERWORTH
12.46882793 [kHz]

146

i

395.88252601 [MHz)
WALTZ

5 [ppm)

40 [un]

- &
18-JUN-2009 20:32:00
WAUGH

1fus]

2692

29

1(s)

386
CHLOROFORM~D
16 (Hz)

1[us])

29(an)
24.5[4c)
10{us)
1.3139968(s)
30 [dey]

b §

ic
99.54473003 [MHz]
100 (ppm]
32768
4
3.33333333[us]
0.76103686[Nz)



(Millions)

150 16.0 17.0 18.0 19.0 20.0

1.0 12,0 13.0 14.0

10.0

50 60 7.0 8.0 90

20 30 4.0

1.0

8.0 7.0 6.0

¥ » mvarts ner Millionn - 1H

BnO
HO

Pho/%O

OBz

OBz

4.0

SEt

2.0

1.0

JEOL 4

~===— PROCESSING PARAMETERS ~ww=

dec_balance
sexp : 1[Hz]
fft = 1 : TRUE
machinephase
de_correct

pp=a
peak pick : O[Hz]

50[Bz] : Both

—=== ACQUISITION PARAMETERS ~~--

File Na=e
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions
Dim Title

Dim Size

Dim Units
Actual_start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr _code

Irr noise

Irr pwidth
Iterations
Local time
Obs_noiso
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin lock attn
Teap get

x90

X_scq duration
X _angle

X domain

X freq

X _offset

X _points

| X _prescans

X _pulse

X _resolution
X_sweep
Triso
Tri_noise

totsul90623N0510.3
JEOL LTD.

S#585246

Single Pulse Experim
23-JUN-2009 15:29:25

18-MAR-2010 23:19:41
ECP400SL

DELTA_NMR

1D COMPLEX

X

iR

16384

[ppm]

23-JUN-2009 15:27:36
i(s)

FALSE

23-JUN-2009 15:29:23
single pulse.exp
9.298B1736(7]
BUTTERWORTH
3.95682819 [kHz]

146

WALTZ

1fus]

0

23-JUN-2009 15:29:24
WAUGH

1fus)

2692

21.6[4c)
11.8(us]
2.0692992(s)

45 [deg]

in

395.68252601 [MHx)
5 [ppm)

16384

1

5.9[ua)
0.48325539[H=z)
7.91765637 [kHxz])
10(us]

WALTZ



(Billions)

0.9

0.8

0.7

0.4

0.3

5 Pho YO
n(H)O © SEt

OBz OBz

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20,0 10.0 0 -10.0 -20.0

X : parts per Million = 13C

JEOL

——== PROCESSING PARAMETERS —---

dc_balance
sexp : 1[Hz]
fft : 1 : TRUE
machinephase
dc_correct

ppm
peak pick 1 0(Mz]

S0[M=] : Both

==== ACQUISITION PARAMETERS ----

File Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimonsions

Dim Title

Dim Size

Dim Units
Actual _start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code
Irr_domain

Irr freq
Irr_noise

Irr offset

Irr pwidth
Iterations
Local_ time
Obs_noise
Obs_pwidth
Probe_id

Recvr gain

| Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp get

X950

X acq duration
X _angle
X_domain

X freq

X offset

| X_points

X _resolution

LI B I ]

UL B BN B B B BN NN B R B BN BN BN B B N B B B B NN BN RN R RN R B B B B R RN RN BN R

tetsul90623N0510 13c
JEOL LTD.

13c

Single Pulse with Br
23-JUN-2009 16:05:49

18-MAR-2010 23:18:44
ECP400OSL

DELTA NMR
1D COMPLEX
x

13c

32768

[ppm])

23-JUN-2009 15:44:26
1(s]

YALSE

23-JUN-2009 16:23:16
single pulse dec
9.2981736(T)
BUTTERWORTH
12.46882793 [kHz]

146

1H

395.88252601 [MHz]
WALTZ

5 [ppm]

40(us]}

b

23-JUN-2009 16:05:48
WAUGH

1[us)

2692

24.68(aC)
10(us)
1.3139968(s)
30(deg]

13c
99.54473003 [MHz)
100 (ppm]

32768

4
3.33333333(us)
0.76103686([Hz)



(Millions)

7.0 8.0 9.0 10.0 11.0 12.0 13.0

6.0

“

2.0

1.0

Ph/V
LevO

5.0 7.0 6.0

X : parts per Million : 1H

N3
(6]

5.0 4.0 3.0

JEOLJ

—=== PROCESSING PARAMETERS ===

dc_balance
sexp : 1[Hz)
£€t : 1 1 TRUE
machinephase
de_correct

ppm
peak pick : O[Hz)

: 50[#z] : Both

~=== ACQUISITION PARAMETERS ~=~-=

File Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual _start time
Delay of start
Digital filter
End_time
Exporiment
Field strength
Filter mode
Filter width
Irr code

Irxr noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr, gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
Texp_get

x90

X acq duration
X angle

X domain

X freq

X _offset
X_points

. X _prescans

X pulse

X _resolution
X_sweep
Tris0
Tri_noise

f Rl B U ERRES RN R ER NIRRT TR EN NN

tetsuld90626N0515.3
JEOL LTD.

54570810

Single Pulse Experim

= 26-JUN-2009 15:05:24

18-MAR-2010 23:21:38
ECP400SL

DELTA _NMR
1D COMPLEX
X

i

16384

[ppm]

26~JUN-2009 15:03:34
1is]

YALSE

26-JUN-2009 15:05:21
single pulse.exp
9.2981736(T)
BUTTERWORTH
3.95882819 [kHz)

146

WALTZ

40([us)

0

26-JUN-2009 15:05:23
WAUGH

1fus]
2692

29[4n)
al.4(ac)
11.8(us)
2.06929921(s]
45 [deg]

iH

395.88252601 [Mnz)
5 [ppm]

16384

1

5.9(ua]
0.48325539[H=x)
7.91765637 [kiz])
10(us)

WALTZ



(Millions)

500.0

X

300.0

200.0

N3

(0]
(0]
P2 085 T2\ 0B P15 2o
LevO 0 ¢} (0} SEt
OLev OBz OBz OBz

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 56.0 40.0 30.0 20.0 100 0 -10.0 -20.0

X : parts per Million : 13C

JEOL &

~w== PROCESSING PARAMETERS =~

dc_balance
sexp : 1[Hz)
££ft : 1 : TRUE
machinephase
dc_correct

ppa
peak pick : O(Mz] : S0[Hz) :

Both

—ww= ACQUISITION PARAMETERS ----

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual start time

Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr _code

Irr _domain

Irr freq

Irr noise

Irr offset

Irr_ pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe_id

Recvr gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 950
Spin_lock attn
Tenp_get

X0

X _acq duration
X _angle

X _domain

X _freq

X offset

X _points
X_prescans

X _pulse

X _resolution

tetsu090626N0515 1ic
JEOL LTD.

i3c

Single Pulse with Wr
26-JUN~2009 15:46:34

16-MAR-2010 23:22:49
ECP400SL

DELTA NMR
1D COMPLEX
x

13c

32768

(ppe=]

26-JUN-2009 15:20:36
ilal

FALSE

26-JUN-2009 15:59:26
single pulse dec
9.2981736(T)
BUTTERWORTH
12.46882793 [xHz)

146

18
395.89252601 [MHz]
WALTZ

5(ppm)

40 [us)

1
26-JUN-2009 15:46:34
WAUGH

1(us)

2692

2%

ils)

666
CHLOROFORM~D
16([Hzx)

1[us)

29[4as)
24.2(4C)

10 ([us)
1.3139968(a)
30 [deg)

13¢c

95.54473003 [Muz)
100 (ppm]

32768

4

3.33333333(us)
0.76103686 [Xz)



(Millions)

9.0 10,0 11.0 12.0 13.0 140 150 16.0 17.0 18.0

8.0
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1.0
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X : parts per Million : 1H

4.0

‘ OH

PO O om0 M5 20
OLev OBz OBz OBz
1

2.0

JEOL

wwm= PROCESSING PARAMETERS ----

dc_balance
sexp : 1[Hz]
f£ft : 1 :+ TRUE
machinephase
dc_correct

ppm
peak pick : O(Hz) : 50[Hz] : Both

wommm ACQUISITION PARAMETERS ~=-~

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code
Irr_noise

Irr _pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_ia
Recvr_gain
Relaxation_delay
Scans

Solvent

Spin get
Spin_lock 90
Spin_lock _attn
Temp_get

x90

X_acq duration
X _angle
X_domain

X _freq

X offset

X _points
X_prescans
X_pulse
X_resolution

X _sweep

Trigo

Tri noise

tetsul50713N0518.3
JEOL LTD.

58596202

Single Pulse Experim
13-JUL~2009 15:46:54

19-MAR-2010 13:02:35
ECP400SL

DELTA NMR
1D COMPLEX
X

18

16384
[ppm]

13-JUL-2009 15:45:05
1(s])

FALSE

13-JUL~2009 15:46:52
single_ pulse.oxp
9.2981736([T)
BUTTERWORTH
3.95882819 [kuz]

146

WALTZ

1{us]

o

13-JUL~2009 15:46:53
WAUGH

1fus]

2652

16

4(s8]

16

CHLOROFORM~-D

15 [H=z)

1(us)

29(4s)

26.2(aC)

11.8(us]
2.069299%2(a)
45[deg]

in

395.88252601 (MHz)

5 [ppm]

16384

1

5.9(us)
0.48325536 [Hz)
7.91765637 [kHz])
10[us)

WALTZ



(Billions)

1.0

0.9

0.7

0.6

0.4

OH
P00 L0 0Bno 5 2\ _q
LevO 0o @) (0] SEt
OLev OBz OBz OBz

X : parts per Million : 13C

JEOL

~—-- PROCESSING PARAMETERS ———-

dc_balance
sexp : 1([uz]
ffe : 1 : TRUE
machinephase
dc_correct

ppm
peak pick : O[Hz) : 50([Hz] : Both

mmme ACQUISITION PARAMETERS ~==-

rile Name
Author
Sample ID
Content
Creation Date

Revision Date
Spoc Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units
Actual start time
Delay of start
Digital filter
¥nd_time
Experiment
¥Field strength
Filter mode
Filter width
Irr_code
Irr_domain
Irr freq
Irr_noise
Irr offset
Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans
Solvent
Spin_get
Spin _lock 90
Spin lock attn
Temp_ get
x30
X _acqg duration
X_angle
X_domain
X fregq
X _offset
X_points
X _prescans

se
X _resolution

tetsul090626N0518_13c
JEOL 1AD.

13c

Single Pulse with Br
26-JUN-2009 19:05:48

19~-MAR~-2010 13:06:21
ECP40OSL

DELTA NMR
1D COMPLEX

x
i3c
32768

(pp=)

26~-JUN~2009 18:43:22
i(s]

FALSE

26-JUN-2009 19:22:12
single pulse dec
9.2981736(7)
BUTTERWORTH
12.46882793 (xHz)

146

iH

395.88252601 [MHz)
WALTZL

5 [ppm]

40 [us)

1

26-JUN-2009 19:05:47
WAUGH

1(us]

2692

[us
1.3139968(s)
30[deg])
13c
99.54473003 [MHZ)
100 (pp=m)

32768

4
3,.33333333(us)
0.76103686 [Hz)



20.0 30.0 40.0 50.0 60.0 70.0

10.0

(Millions)

l JEOL

BnO |
B%OO O ' ;;—;.l;:omc::sszm PARAMETERS ==
n >

O
sexp :
Ph—-0\PhS -0 OBz \ph=v-0 SR
O O O OBnO O O O dc_correct
LeVO O O O SEt k :z:k pick : O[#Hz] : 50[Hz] : Both
OLev OBz OBz

OBz '

+ 1([Hz]

—=== ACQUISITION PARAMETERS -~—-

File Nameo = totsul%0630N0520.3
Author = JEOL LTD.
Sample ID « 88473016
' Content =« 8ingle Pulse Experim
| | Creation Date = 30-JUN-2009 12:27:30
| | Revision Date = 19-MAR-2010 13:12:04
| Spec Site = ECP400SL
Spec Type = DELTA_NMR
| Data Format = 1D COMPLEX
| Dimensions =X
| Dim Title = 1H
| Dim Size = 16384
Dim Units = [ppa)
& ‘ Actual start_time = 30-JUN-2009 12:20:49
Delay of start = 1(s]
| Digital filter = FALSE
| End_time = 30-JUN-2009 12:37:28B
‘ | Experiment = single pulse.exp
| Yield strength = 9.2981736(T)
Filter mode = BUTTERWORTH
Filter width = 3.95882815 [kHz]
| Irr code = 146
Irr noise = WALTZ
Irr pwidth » 40[us)
Iterations =0
! | Local time = 30-JUN-2009 12:27:29
{ Obs_noise = WAUGH
| ‘ Obs_pwidth » 1(us)
| Probe_id = 2692
Recvr_gain = 20
| ’ Relaxation delay = 4[s)
Scans - 64
| h Solvent =« CHLOROFORM-D
‘ !v [ | Spin_get = 17(Hz)
| | | | | 1| \ Spin_lock 90 = 1[us)
[ | l I l { Spin_lock attn = 29[da8)
: | | ‘ ‘ | \ (] Tamp_got = 21.6[dC]
1 ‘ (111 (] | , u [ | X90 « 11.8(us)
] I ‘ i | ﬂ J | [ i X_acq duration - 2.0692992(s)
! | | Gl l | {i’ M 1" | X_angle = 45[deg)
| "! i) il WYIRTRE Bl ' | } X _domain = 1IN
] i\ o L il i X _freq = 395,88252601 [MHz]
'.:! ' f { W] ] e 1 X _offset = 5[ppm)
N ) - WA (A { LN ' J ; X _pointa = 16384
W WG LD = N "L X _prescans -1
x | X_pulse = 5.9(us]
v . ' ' | X_resolution = 0.4B325539(z)
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_sweep = 7.91765637 [xHz)
Triso = 10([us]
Tri _noise = WALTZ

X : parts per Million : 1H



(Millions)

500.0

400.0

300.0

200.0

100.0

BnO

BnO 0
BnO OB 0
z
Ph 0 8E T2\ 08 B8 O _o
LevO O @) o) SEt
OLev OBz OBz OBz

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0
X : parts per Million : 13C

JEOL 4

—=== PROCESSING PARAMETERS ~~~~—

dc_balance
sexp : 1[Hz)
£ft : 1 1 TRUE
machinephase
dc_correct

ppm
peak pick : O[Hz] : 50(Hz) : Both

~=w= ACQUISITION PARAMETERS ----—

File Name
Author
Sample ID
Content
Creation Date

Revision Dato
Spec Site

Spec Type
Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Dolay of start
Digital filter
End time
Experiment
¥ield strength
Filter mode
Filter width
Irr code

Irr domain

Irr freq

Irr noise

Irr offset

Iry pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock S0
Spin lock attn
Temp get

x90

X_acqg duration
X angle

X _domain

X freq

X offset

| X _points

X_prescans
x

_pulse
X resolution

w [

LA BN BN B B B B B BN B B BB BN B B NN RN BN OBE B BN BN BN BN BN AR RN BN BN

totsul90629N0520 13c
JEOL LTD.

13¢

Single Pulse with Br
29-JUN-2009 22:05:59

19-MAR-2010 13:13:42
ECP40O0OSL

DELTA_NMR
1D COMPLEX
x

i3c

32768

pp=]

29-JUN-2009 21:50:23
1(s)

FALSE

29-JUN~-2009 22:29:13
single_pulse dec
9.2981736([7T)
BUTTERWORTH
12.468B82793 [xHz)

146

iH

395.88252601 [MH=z)
WALTZ

5 [ppm)

40 [us]

i

29-JUN-2009 22:05:59
WAUGH

1(us]

2692

29

i(s]

387
CHLOROFORM~D
16 [Hz)

1[us)

29 (as)
24.4(ac)
10[us)
1.3139968(s)
30 [deg]

13c
99.54473003 (MHz]
100 (ppm)

32768

4
3.33333333 (us])
0.76103686 [Hz]



(Millions)

19.0

18.0

14.0 15.0 16.0 17.0

120 13.0

7.0 80 90 100 110

6.0

5.0

4.0

3.0

1.0 2.0

o}
OBz
[ Ph”%o ha'%o OBRO hO’YE)O ha"ic‘)o hg\(-)o ha‘?(‘)o ho/%o o
LevO (e} o} o} o} O e} e} OH N3
OLev OBz OBz OH OBz OAc OBz 6

8.0 7.0 6.0
X : parts per Million : 111

BnO
Bno&o:
BnO

OBz

JEOL

—=== PROCESSING PARAMETERS ————

dc_balance
sexp : 1[H=z]
ffr 1 1 : TRUE
machinephase
dc_correct

pem
peak _pick 1 0[xz)

H

50([Hz] : Both

wwwe ACQUISITION PARAMETERS ----

File Namo
Author
Samplae ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual _start timo
Delay of start
Digital filter
End time
Experiment

Field strength
Filter mode
Filter width
Irr_code
Irr_noise

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp_ get

X350

X_acq duration
X_angle
X_domain

X _freq

X offget

X points

X _prescans

T X _pulse

X _resolution
X_sweep
Tri90
Tri_noise

LI BN BN B B BN BN B BN B BN RN BN BN BN B BN BN RN BN BE B BN BN R AR NN BN BN BN B B BN AR AR N BN BN B R A

totsuld90819N0545.3
JEOL LTD.

58436163

Single Pulse Experim
19~AUG~2009 11:12:30

15-MAR-2010 13:17:54
ECP4A00SL

DELTA_NMR

1D COMPLEX

x

1H

16384

[ppm])

19-AUG-2009 11:10:42
1(s]

FALSE

19-AUG-2009 11:12:28
single pulse.exp
9.2981736(T)
BUTTERWORTH
3.95882819 (kHz]

146

WALTZ

40(us]

o

19-AUG-2009 11:12:29
WAUGH

1[us]

2692

19

4(s)

16
CHLOROFORM-D
16[Hz)

1[us]

29 [as)

26.1[4cC)
11.8[us)
2.0652992(8)

45 [deg)

iR

395.88252601 [MHz)
5 [ppm]

16384

1

5.9(us)
0.48325539 (E=z)
7.91765637 [kHz]
10[us]

WALTZ



(Millions)

1H

parts per Million :

X

2.0

1.0

2423

30 29 28 27 26 25

33 32 31

S 34

4.0 39 38 37 36

4.2 4.1

4.3

Ph"\‘O
LevO

LN Y

(i

43 42 41 40 39 38 37 3

X : parts per Million

111

6 35 34 33 32

8 2.7 26 2.5 24 23

1.0
(Millions)

2.0

JEOL

‘ ———= PROCESSING PARAMETERS ~~~—
sinbell auto
f£ffc : 1 : TRUE

ppm
[transpose]
zorofill 1 4
sinbell_auto
ffr : 1 : TRUE
| ppm

—| abs

| thresh : 1 : 1
symmetrize : Cosy : 24
[transpose]

——== ACQUISITION PARAMETERS ----
totsul90819N0545 cos

File Name -

Author = JEOL LTD.

Sample ID = 5#439293

Content = gradient absoclute va
Creation Date = 19-AUG-2009 11:26:37

Revision Date 19-MAR-2010 13:16:06

| Spec Site = ECP400SL

| Spec Type = DELTA_NMR
Data Format = 2D REAL REAL
Dimensions =XY
Dim Title = 1H 1H

| Dim Size = 512, 1024
Dim Units = [(ppm] (ppem]

| Actual start time = 19-AUG-2009 11:14:53
Delay of start = 1(s)

Digital filter = FALSE

. End_time » 19-AUG-2009 11:26:34
Experiment = coay pfg m.exp
Field strength = 9.2981736([7]

_ Piltexr mode = BUTTERWORTN
rilter width - 927.81592132(Kz)
Grad 1 = 1[(ms]

Grad 1 _amp = 500[%)
Grad_2 = 1[ms]
Grad_2_amp = 50(%)
Grad_recover = 1[ms]
CGrad_shape = square
Irr code = 146
Irr noise = WALTZ
Irr_pwidth « 40(us)
Iterations -0

| Local_time = 19-AUG~2009 11:26:37
Obs_noise = WAUGH
Obs_pwidth = 1[us]

Probe_id - 2692

| Recvr_gein = 15

Relaxation delay «~ 1[s)

Scans =2

Solvent = CHLOROFORM-D
Spin_get = 0[Hz)

. Spin_lock 90 = 1fus]
Spin_lock attn - 29(das)
Tomp_get = 26.3[aC)

| X90 = 11.8[us)
X_acg duration = 0.2759168(s]
X domain = 1X

| X_freq =« 395.88252601 [MHz)
X offset = 3.32506[pp=)

X _points = 512
X_prescans =4



(Millhions)

150  16.0

100 11.0 12,0 13.0 140

9.0

8.0

7.0

e ————

6.0

2.0

1.0

deuteration of the OH group

Ph—X 0

f&ﬁﬂ&ﬁh&ﬁ%&ﬁmws

~_7a nimmmmeging S E "

5.0 7.0

X : parts per Million : 1H

JEOLJ/

—=== PROCESSING PARAMETERS -~~~

dc_balance
sexp : 0.2(Hz)
ffr 1 1 : TRUE
machinephase
dc_correct

ppm
peak pick : 0[Hx)

50[Hz] : Both

wmwe= ACQUISITION PARAMETERS ----

File Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter widcth
Irr_code
Irr_noise

Irr pwidth
Iteraticns
Local_time
Obs_noise
Obs_pwidth
Probe_id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 50
Spin _lock attn
Tenp_get

X90

X _acqg duration
X _angle
X_domain

X freoq

X _offset
X_points
X_prescans
X_pulse
X_resolution
X_sweep

Triso
Tri_noise

tetsul00318N0545-9N3
JEOL LTD.
58777010
Single Pulse Experis
18-MAR-2010 20:35:34

18-MAR~2010 22:06:00

= ECP400SL

LN B BN B BN BN B BN B BN BN BN B BN BN BN BN BN BN B BN BN NN N BE BN B B B BN BN B BR BN BN AN EE BE BN BN BN AR

DELTA NKMR
1D COMPLEX
X

1H
16384
[ppm]

1B-MAR-2010 20:33:45
1(s)

FALSE

18-MAR-2010 20:35:32
single pulse.oxp
9,2981736(7T)
BUTTERWORTH
3.95882819 [kuz)

146

WALTZ

40[us)

0

18-MAR~-2010 20:35:33
WAUGH

1fus]

2692

CHLOROFORM~D
16 [nx)

1[us]

29 (aB)
24.114C)
11[us]
2.0692992(s]
45 [deg]

1R

395.08252601 [muz)
5 [ppm]

16384

1

5.5[us]
0.48325539(nx)
7.91765637 [kHz)
10[us])

WALTZ



2.0

1.0

(Millions)

2.0

1.0

(Millions)

BnO

BnO
P“’V&Q:osno % 8RBT T O G
LevO o 0 o] O(\/)N3
HO ] 0Bz OAc 0Bz 6

—=== PROCESSING PARAMETERS --—-

dc_balance
OI I sexp 1 0.2[u=z]
fft : 1 : TRUE
machinephase
H2 [ ) dc_correct

ppm
I peak pick : O[H=z) : SO0[HMz] : Both

wewmw ANCQUISITION PARAMETERS ~=—-
File Namo totsul00318N0545-9N3

Author = JEOL LTD.
Sample ID ~ S#777010
Content = Single Pulse Experim

Creation Date 18-MAR-2010 20:35:34

18-MAR~2010 22:06:00

Revision Date

Spoc Site = ECP4A00OSL
Spec Type DELTA MR
2.7 2.6 25 2.4 Data Format 1D COMPLEX
Dimensions x
° o - 3107 - Dim Title iH
X : parts per Million : 11 Srin S ina 16384
Dim Units [ppm])
. Actual start time 18~-MAR-2010 20:33:45
Dolay of_ start 1(8]
deuteration of the OH group s il
End_timeo 18-MAR-2010 20:35:32
Experiment single pulse.exp

Field strength 9.2981736 (7]

=
-
-
-
-
Filter mode = BUTTERWORTH
| rilter_width = 3.95882819[kHz])
HZ Irr code = 146
Irr noise = WALTZ
Irr pwidth = 40[us)
Iterations -0
Local_time = 18-MAR-2010 20:35:33
| Obs noise = WAUGH
Obs_ pwidth = 1[us]
Probe id = 2692
Recvr gain = 18
Relaxation delay =~ 4(s]
Scans = 16
Solvent = CHLOROFORM-D
Spin_get = 16[Hz)
Spin _lock 50 = 1[us]
Spin_lock _attn = 29([ds)
Temp get » 24.1(dC)
X90 = 11[us)
| X_meq duration = 2.0692992(s]
X_angle = 45([deg]
X _domain = 1H
X_freq « 395.88252601 [MNzx]
X offset = 5[ppm)
X points = 16384
X _prescans =1
X_pulse = 5.5[us)
| X_resolution « 0.48325539[u=z)
2.7 2.6 2.5 2.4 2.3 X _sweep = 7.91765637 [kHz]
Triso = 10([us)
Tri noise = WALTZ

N : parts per Million @ 111



NAFPRRAENFRAD T

o E
i Z
-
3
e ——=— PROCESSING PARANETERS -~~~
3 dc_balance
sexp : 1(Hz)
£ft 3 1 ¢+ TRUE
o machinephase
vt de_corract
ppm
w peak _pick : O[Xz)] : 50([Hz] : Both
= BnO
[0}
5 BB?S%B/O L
Ph—X 0 h=<0 2 \Ph="0 h=< 0 h=\ 0 h=X 0 h=<0
o OBnQ o] o] o (0] o (0]
e ._&&9&0&9&9(&9&9&9&,0(\/) N; %
-t OlLev OBz OBz OBz OH 0Bz OAc 0Bz 6 ]
!
7] === ACQUISITION PARAMETERS -—--—
v~ File Name = totnulf0819N0545 13c
Author = JEOL LTD.
b 4 Sample ID = 13C
- Content = Single Pulse with Br
Creation Date * 19-AUG-2009 11:57:54
”
- Revision Date = 19-MAR-2010 13:17:11
Spec 8Bite = ECP400SL
~
- Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
- Dimensions = X
- Dim Title = 13C
Dim Size = 32768
o Dim Units = [ppm)
- Actual start_time = 19-AUG-2009 11:32:21
Delay of start = 1(s)
o Digital filter = FALSE
= End_time = 19-AUG-~2009 12:11:11
Experiment = single pulse_dec
® Field strength = 9.2981736(T)
= Filter mode » BUTTERWORTH
Filter width = 12,.466882793 (kHz]
~ Irr code = 146
= Irr_domain = 1H
Irr freq » 395.88252601 [MHz)
e Irr noise = WALTZ
= Irr offset = 5(ppm]
Ixr pwidth = 40([us]
n Iterations = 1
= Local_time = 19-AUG-2009 11:57:54
Obs_noise = WAUGH
- Obs_pwidth = 1fus)
= i Probe id = 2692
Recvr gain = 30
Relaxation delay = 1(s)
g Scans = 655
| Solvent = CHLOROFORM-D
] Spin_got = 17(Hz)
g ‘ ' Spin_lock 90 = 1fua)
Spin_lock attn = 29[as)
<t ‘ ' Tomp_get = 28.1[acC)
= x50 = 10[us]
| | X _acq duration = 1,3139968(s)
X _angle = 30[deg]
S W A ) X_domain = 13C
! : X freq = 99.54473003 [MHuz)
X _offset = 100 (ppa)
Y O BN 4D R R D P Al AN AN PR B | X_points = 32768
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140,0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0 -20.0 X prescans =4
| X pulse = 3,33333333(un]
X_resolution = 0.76103686[MHz)

X : parts per Million @ 13C



(Millions)

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.0 24.0 25.026.027.0 28.029.0

0

5.0
X :

BnO

BnO
BnO

7.0 6.0
parts per Million @ 111

I

1 /i
WM mp

! |

} .

L,

'

JEOL 4

—=== PROCESSING PARAMETERS ~-—~

dc_balance
sexp : 1[Hz)
£ft : 1 1 TRUE
machinephase
dc_correct

ppa
peak pick : 0[Hx)

50{Hz) : Both

wmmm ACQUISITION PARAMETERS —---

File Namo
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filtexr
End time
Experiment
Field strength
Filter_mode
Filter width
Irr_code
Irr_noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Rocvr_gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock _attn
Temp_get

x90

X_acqg duration
X_angle
X_domain

X _freq

X offset

X _points
X_prescans

X _pulse
X_resolution
X_sweep

Tris0
Tri_noise

totsul50805N0534.3
JEOL LTD.

58623755

Single Pulse Experim
5~AUG-2009 16:26:25

19-MAR-2010 13:27:11
ECP400SL

DELTA NMR
1D COMPLEX
X

i
16384

[ppm]

5~AUG~2009 16:22:59
1(s])
FALSE

5-AUG-2009 16:26:23
single_pulse.exp
9.2981736(7T)
BUTTERWORTH
3.95882819 [kHz]
146
WALTZ
40([us)
0

5-AUG-2009 16:26:24
WAUGH
1fus]
2692
21
48]
32
CHLOROFORM-D
17 (Hz]
1fus)
29 [an]
26.3[acC)
11.8[us]
2.06929%2(s8)
45 ([deg)
in
395.88252601 [MHz)
5 (pp=]
16384
1
5.9[us]
0.48325539 [Hz)
7.91765637 [kHz]
10 (us]
WALTZ



(Millions)

1lion = 1H

parts per Mi

Y

3.0

1.0

30 29 28 27 26 25 2323

33 32 31

3.4

38 37 36 35

4.0 39

4443 42 4.1

. O

BnO

BnU
BnO

@
&7

4+

A

|&
!
f

\
- = | aasassamavansa:

43 42 41 40 39 38 37 36

¥ - parts per Million = 111

35 34 33 32 31 30 29

.8 2.7 26 25 2423

1.0
(Millions)

3.0

JEOL

wmm== PROCESSING PARAMETERS ===~
sinbell auto
££t : 1 © TRUE

pp™
[transpose)
zerofill 1 4
sinbell auto
fft 1 1 : TRUE

thresh : 1 :
symmetrize :
[transpose]

1
Cosy : 24

~=== ACQUISITION PARAMETERS ----
tetsu090B05N0534 con

File Name -

Author = JEOL LTD.

Sample ID = S#627121

Content = gradient absolute va
Creation Date = S5-AUG-2009 16:40:27

19-MAR-2010 13:26:27

Revision Date

| Spec Site = ECP400SL
Spec Type = DELTA NMR

| Data Format = 2D REAL REAL
Dimensions =XY
Dim Title = 1M 1

| Dim Size - 512, 1024
Dim Units = [ppm] [ppam]

| Actual start time = 5-AUG-2009 16:28:11
Delay of_ start = 1[s)

Digital _filter « FALSE

| End_time = 5-AUG-2009 16:40:24
Experiment = cosy pfg m.exp
Field strength = 9.2981736(7)

. Filter mode » BUTTERWORTH
Filter width » 782.10542781 [Hz)
Grad 1 = 1[{ma)

Grad 1 amp = 50(%]

Grad_2 = 1[(ms)

Grad 2 amp » 50(%]

Grad recover = 1ims)
Grad_shapo = sqQquare
Irr_code = 146
Irr_nolse = WALTZ
Irr_pwidth « 40[us)
Itorations -0

Local time = 5-AUG~2009 16:40:26
Oba_noise = WAUGH
Obs_pwidth = 1[us)
Probe_id - 2692
Recvr_gain - 15
Relaxation delay = 1(s)

Scans =2

Solvent = CHLOROFORM-D
Spin_get =« 0[n=z]
Spin_lock 90 = 1fus)
Spin_lock_attn = 29(dan)
Temp_got = 26.7(dcC]

x90 = 11.8([us]
X_acq duration = 0.3273216(s)
X_domain = 1H

X _freq = 395.88252601 [MHx)
X _offsot = 3.63346([ppm)
X _points = 512
X_prescans = 4



17.0

6.0

JEOL 4

13.0 140

5.0 6.0 7.0 8.0 90 100 110 .0

4.0

Liviiions)

| === PROCESSING PARAMNETERS =~~~
de_balance
sexp : 0.2([Hz)
ffr : 1 : TRUE

deuteration of the OH group | i AR

de_correct

o
peak _pick : O[Hz) : SO0(Hz)] : Both
BnO l reference : -1i[mppm] : 0([ppm)

Bno&o: ‘
BnO

(0]
0Bz
Ph—-0 h="%-0 h="-0 h= %0 h= %0 h="<-0 h= %0 h="-0 h= %0 h="-0 h= %O |
(o] OBn (o] 0 o} o o] (o] 0 Q o} 0 |
LO@&%&&@@&&@&@@O oL |
OLev OBz 0Bz OBz oD 0Bz OAc 0Bz OAc 0Bz OAc 0Bz (\’)6

—=== ACQUISITION PARAMETERS ~~-—

|
| File Namo = totsull0318No534~13N
| Author = JEOL LTD.

‘ Sample ID = SR781935

‘ Content = Single Pulse Experim
| Creation Date = 18~-MAR~-2010 20:43:57

18-MAR-2010 22:14:38

Revision Date

| | Spec 8ite = ECP400SL
! Spec Type = DELTA_NMR
] Data Format = 1D COMPLEX
N Dimensions =X
I Dim Title - 1N
Dim Size = 16384
Dim Units = [ppm)
| Actual start timeo = 10-MAR-2010 20:42:08
I | Delay of start = 1(s]
(| | Digital filter = FALSE
{ | End_time = 18-MAR-2010 20:43:55
‘ Experimaent = single_pulse.exp
! | Field strength = 9.2981736([7)
Filter mode = BUTTERWORTH
1 Filter width = 3.95882819 [kHz]
‘ ‘ Irr _code = 146
| Irx _noise = WALTZ
Irr pwidth » 40[us)
Iterations =0
Local time = 18-MAR-2010 20:43:56
Obs _noise = WAUGH
Obs_pwidth « 1(us)
Probe_id - 2692
i | Recvr_gein - 19
| . Relaxation delay = 4(s)
4 | | Scans = 16
| | Solvent = CHLOROFORM-D
l‘ [ il [ Spin_get « 17 [Hz)
‘ [ : | 1 Spin_lock 90 = 1fus]
' [ | A8 ‘ . Spin_lock attn = 29(dB)
' | f | I# L I al 1 Tozmp_get = 24.1[dC]
| 1 Lill o oY } L . X90 = 11[us]
Ide b \ ! | fl | »\ ;I,’,~ i j \ ' X_scq duration = 2.0692992(s]
| { | | it LY ?J‘ i 'I i I i | | y| A X _angle = 45[deg])
IRLIRN Y l' TR ' | || ) I X_domain =
| (1 l 4 \ 1R h A g ! L |,/ X_freq = 395.88252601 [MHz]
'y [§ | l I I nd { 7 vl "1 f, | i A & X_offset = 5([ppm)
JI 1 CUIRVEREERE L 1) B ) AN WY\ A X _pointa = 16384
e’ . o7 eV b ot ik Sewemmemeey B g) 0N RSP X _prescans -1
X_pulse = 5.5[us)
o7 b R B 1 T YT v ' ;= X_resolution = 0,48325539 [H=x)
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_sweep = 7.91765637 [kHz]
Tris0 = 10({us]
Tri_noise = WALTZ

X : parts per Million : 11



LAVARIAIRRD )

LaVARRRONS )

2.0

1.0

2.0

1.0

2.8

H2

BnO

Bno’%o
BnO'

OBz

Ph’\aoggha\aog OB
LevO 0 0
OLev OBz

T

2.7

X : parts per Million : 1H

H2

2.7

X : parts per Million = 1H

2.6

2.6

2.5

o] 2
H
h=< 0 h=< 0 6‘?‘0 h=< 0 h=< 0O h=< 0 h=""0O h=< 0 h=""0
o o} o} (o} (8} (8}
OBz 0Bz HOH N 0Bz OAc OBz OAc OBz OAc OBz 6

deuteration of the OH group

2.4

JEOL

wmmw PROCESSING PARAMETERS ——--

dc_balance
sexp @ 0.2[Hz]
£ft : 1 : TRUE
machinephase
de_correct

ppm
poak pick : O[Hz] : 50[Hz] : Both

reference 1 -1(mppm]

: O(ppm)

——== ACQUISITION PARAMETERS ==--

¥ile Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
xnd_time
Experiment
Field strength
Filtar mode
Filtex_width
Irr code

Irr noise

Irxr pwidth
Iterations
Local_time

Obs _noise

Obs pwidth
Probe_id
Recvr_gain
Relaxation delay
Scana

Solvent
Spin_get

Spin lock 50
Spin_lock attn
Temp_get

Xso

X _acqg duration
X angle

X domain

X _freq

X offset

X _points
X_prescans

X _pulse

| X_resolution

X_sweep
Triso
Tri _noise

-
=
-
=
-

L B B BN B BN BN BN B B B BN BN NN BN BN B BN BN BN BN BN BN B BN BN BR B NN BN BN B BN BN BN BN BN AR BN BN BN I )

tetsul0318N0534-13N
JEOL LID.
S#781535
Single Pulse Experim
18-MAR-2010 20:43:57

18-MAR-2010 22:15:3%
ECP4A00SL

DELTA _NMR

1D COMPLEX

x

in

16384

(pp=]

18-MAR-2010 20:42:08
i[s]

FALSE

18-MAR-2010 20:43:55
single pulse.oxp
9.2981736(7)
BUTTERWORTN
3.958082819 [kHx]

146

WALTZ

40[us)

o

1B8-MAR~-2010 20:43:56
WAUGH

1fus)

2692

19

4(s)

16

CHLOROFORM-D

17 [8z)

1fus]

29(4s)

24.1(ac)

11 [us)
2.0692992(s)

45 [deg]

iR

395.88252601 [MMx)
5 [ppm]

16384

1

5.5(us]
0.48325539[u=z]
7.91765637 (kHz)
10({us)

WALTE



(Billions)

1.2

1.1

1.0

0.9

0.8

0.7

0.6

0.4

BnO
SN
BnO-

0Bz

Ph—T O \Phg S0
0 OB
Reansea
Olev 0Bz

o]
50 ha 0 hs QO 50 hs 50 hs 0O hs 0 50 hs 0
&&ﬁ&’&&%&’&)&&& o
OBz OBz OH OBz DAC 0Bz OAc OBz OAc 0Bz 6

X : parts per Million @ 13C

JEOL

=== PROCESSING PARAMETERS ~---

dc_balance
sexp : 1[Hz)
£ft : 1 1 TRUE
machinephase
de_correct

pp=
peak _pick : O[Mz] : 50(®=z) : Both

—=== ACQUISITION PARAMETERS ===

¥ile Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual_start time

Delay of start
Digital filter
End_time

iment
Pield strength
Filter mode
Filter width
Irr_code
Irr domain
Irr freq
Irr noise
Irr offset
Irxr pwidth
Iterations
Local _time
Obs noise
Obs_pwidth
Probae_id
Recvr_ gain

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn

X _acqg duration
X_angle
X_domain

X _freq

X offset

X _points

X _prescans
X_pulse
X_resclution

tetsulS0805No534 _13c

JEOL LTD.

13C

Single Pulse with Br
5-AUG-2009 17:47:41

19~-MAR~2010 13:34:48
ECP400SL

DELTA _NMR
1D COMPLEX

x
13C
32768

[ppm)

$-AUG-2009 17:06:50
1(s]
FALSE

5-AUG-2009 1B8:24:17
singlo pulse dec
$.2981736(T)
BUTTERWORTH
12.46882793 [(kNz)
146
iH
395.88252601 [MHx)
WALTZ

5 (ppm)
40 {us)

5-AUG-2009 17:47:40
WAUGH
1(us)
2692
a0
1(s]
1052
CHLOROFORNM-D
17 (=)
1(us)
29(a8)
28.214C)
10[us)
1.3139968(s]
30 (deg]
13c
99.54473003 [MHz]
100 [ppm)
32768
4
3.33333333[us)
0.76103686[Hz)



5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0 24.0 25.0 26.0

(Millions)
3.0 4.0

1.0 2.0

0

- JEOL

wmw= PROCESSING PARAMETERS —-—-
dc_balance

| sexp : 1[Nz]

| f£2¢ : 1 : TRUE

machinephase

dc_correct

ppm
| peak pick : O[Hz] : SO0[Hz] : Both

=== ACQUISITION PARAMETERS -~~~

| o, Yile Name » tatsu090701No$21.5
| R o Author = JEOL L2D.
I content S Wimate wilis Mk
I Creation Date = 2-JUL-2009 15:50:54
I Revision Date = 19-MAR-2010 13:40:03
| Spec Site = ECP400SL
\ Spec Type = DELTA NMR
Data Format = 1D COMPLEX
i Dimensions - X
\ Dim Title = 1R
Dim Size = 16384
Dim Units = [ppm]
Actual start time = 2-JUL-2009 15:47:28
Delay of start = 1[(8]
Digital filter = ¥ALSE
End_time = 2-JUL-2009 15:50:52
Experiment » gingle pulse.exp
rield strength - 9.2981736(T)
Filter mode = BUTTERWORTH
Filter width = 3.95882819 [kiz])
| Irr_code = 146
[ Irr_noise = WALTZ
Irr pwidth = 40(us)
Iterations =0
| | Local time = 2-JUL-2009 15:50:54
| Obs_noise = WAUGH
Obs_pwidth w 1(us]
‘ ‘ Probe id " 2692
| h | Recvr _gain = 19
| Relaxation delay = 4(s)
! | [ ' Scans = 32
' | N | It Solvent = CHLOROFORM-D
| |, " ‘ Spin_get = 17 (Hz]
| ‘ , - || Spin_lock 90 = 1fua}
. : b | || Spin lock attn = 29[dB)
' l 1 M l Temp_get = 22.4[dcC)
‘ M , TIFAR, . x90 = 11.8(us)
| N L ‘ ; X_scq duration = 2.0692992(a]
HRY g | I X_angle = 45(deg)
TR, | AT { (A | \ x X_domain = 1N
L1 Y { u | f‘.. wf oY V | 4 [ X_freq = 395.88252601 [MHz]
1 ! | ‘ | I | ‘t dl% \ W { [} 43 f J\ | x_ot:;:: = ::m]
v \ LA v " 13 | J v | X _po =
RN P S S » Y Nt M VY W T ! AU X prascans = 1
X_pulse = 5,9[us]
v LT ey o ret EL A S T I ' | X_resolution = 0.48325539 [Hz)
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Y o - Iaf‘:f"”""‘"
T - u
Tri_noise = WALTZ

X : parts per Million : 11



(Millions)

1H

parts per Million :

Y

3.0

1.0 2.0

34

43 42 41 40 39 38 317 36 35

HZ | | '~

< JEOLE

AN
LevO O
Olev 0Bz

33 32 31 30 29 28 27 26 25 2423

+ ﬂ' :
f g \ e .
-~ N . ;
L My | } \is - A - —— .2
: | T | | OH ., g,
| Y | I J 1Yo A e . ¥,  s#inbell auto
» - ¢ { f££t : 1 : TRUE

BnO-—

BnO’&c’! o
Sno—y W o
hS =0 50 d‘\‘o hg 0. h 0 hs 0 hs ©.0. h3 5.0 hS =0 h 0. h -0, S w0 50 +
N 0 {o] (e} Q (o} (o] Lo}

8&@&&5&@&3&%@@&’&&%&@&’&@&&@0 "
OBz OBz HOH' 0Bz OAc 0Bz OAc OBz OAc OBz QAg OBz OAc 0Bz Mﬁ
el { { + iLAR . | : 4 !
& ’

]
]
U ‘

111

N - parts per Million

== o

4

27 2.

1 8

6 25 2423

pp=
[transpose)
zerofill : &

* sinbell auto
£ft : 1 : TRUE
pp=
abs
thresh : 1 3 1

< [transpose)

rile Name

© Author
Sample ID
Content
Creation Date

Revision Date
- Spec Site

Spec Type

Data Format

. Dimensions

Dim Title

Dim Size

Dim Units

Actual start time

| - Delay of start

— pigital filter
4 End_time

Experiment

| Field strength

{ Filter_ mode

| Filter width

ad.

-
/

- o
-

[
|

s

= Spin_get

Spin_lock 90

Spin_lock attn

Temp_get

! } . x90

b X_acq duration
X_domain

X freq

X offset

X_points

X _prescans

—4-

1.0 2.0 3.0
(Millions)

symmetrize : Cosy : 24

=== ACQUISITION PARAMETERS ---—

tetsul90701iN0521 coa

JEOL LTD.

SH#600673

gradient absolute va
2-JUL~2009 16:15:04

19-MAR-2010 13:38:16
ECP4O0SL

DELTA_NMR
2D REAL REAL
xY
1M 1H
512, 1024
[pp=] [pp=]
2-JUL-2009 15:52:13
1(s)
FALSE
2-JUL-2009 16:15:01
cosy pfg m.exp
9.2981736(T)

BUTTERWORTH
998.20323418 [Hx)
1(ms]

S0(%)

1(ms]

50(%]

1(ms]
square

146

WALTZ
40[us)

Q
2-JUL~-2009 16:15:03
WAUGH

1{us]
2692
15
1(s)
4

~D
0(Kz)
1(us)
29[an)
22.6(4c)
11.8(us)
0.2564608(s])
iH
395.88252601 [MHx)
3.25503 (ppm]
512
4



deuteration of the OH group

o]
OB:
h= 0 =0 h5%.0 h= .0 h5 <0 h= .0 h= =0 h 0 h= 5.0 hS 0 =0 h= 5 0 hZ 0 =50
(o] OBnQ (o] (o] o] Q 0 0 o] {o] o] Q (o] (o] 0 lo]
OLev OBz OBz OBz oD OBz OAc OBz OAc OBz OAc OBz OAc OBz OAc OBz 6

10,0 11.0 12.0 13.0 14.0 150 16.0 17.0 18.0 19.0 20.0 21.0

30 40 50 6.0 7.0 8.0 9.0

1.0 20

(Millions)

X : parts per Million

JEOLJ/

—=== PROCESSING PARAMETERS ~—-~

dc_balance
sexp : 0.2[Hz]
fft : 1 : TRUE
machinephase
dc_correct

ppm
peak_pick : O[Hz] : 50([Hz] :

Both

wwmme ACQUISITION PARAMETERS --—-

File Name
Author

Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual start time

Delay of start
Digital filter
End_time
Experiment
Field strength
Yilrer mode
rilter width
Irr_code

Irr noise
Irr_pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id
Recvr _gain

Relaxation delay

Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock_attn
Temp get

X950

X_acg duration
X _angle

X domain

X _freq

X offset

X _points

X prescans

X _pulse

1 X_resolution

X_sweep
Tris0
Tri_noise

LI B B B BN BN B N BN BN BN B S B ORI B NN RN BN OO BN B BN RN R BN RN N AN BN BN AR A BN

tetsul00318N0S21-17N
JEOL LTD.
S#788433
Single Pulse Experim
18-MAR-2010 20:54:35

18-MAR-2010 22:19:10
ECP40O0OSL

DELTA NMR
1D COMPLEX
X

iH

16384
(ppm]

18-MAR-2010 20:52:46
1(s])

FALSE

18-MAR~-2010 20:54:33
single pulse.exp
9.2981736(T)
BUTTERWORTH
3.95882819 [kHz)

146

WALTZ

40[usa)

0

16-MAR~2010 20:54:34
WAUGH

1(us)

2692

ie

ils]

16

CHLOROFORN~D

15(nz)

1(us])

29(4as)

24.314C)

11(us)

2.0692992(s)

45 [deg])

1"

395.88252601 [Muz)
5 [ppm]

16384

1

5.5[us]
0.48325539 [Hz)
7.91765637 kA=)
10[us]

WALTZ



1.0

(Millions)

1.0

BnQ
Bno -

BRO o He
OBz
Ph—% O hg T O hg 0 5 -0 51\‘0 ha T 0 hs T 0 hs T 0 hs T 0 h5 50 hs 5O hg S 0 hg 0 5 5.0 hg ©.0
o OBni 2l il (o] (o] (o] (o] {s] 0
le@&%&@&)&@&ﬁ&&&ﬁ&@&@&@&@&@&@@o Ny
Olev 0Bz OBz OBz HGH‘ 0Bz OAc 0Bz OAc OBz OAc OBz OAc OBz OAc 0Bz Hﬁ'

—IT

—=== PROCESSING PARAMETERS --—-
dc_balance

sexp : 0.2(Hz])

fft : 1 : TRUE

machinephase

dc_correct

ppm
peak pick : O[Mz] : 50([Hz] : Both

~www ACQUISITION PARAMETERS ----

File Namo = tetsul00318N0521-17N
Author = JEOL LTD.
Sa=mple ID = SR788433
Content = Single Pulse Experim
Creation Date = 1B-MAR-2010 20:54:35

Revision Date 18-MAR-2010 22:19:10

o LA Spec Site

= ECP400SL
= | Spec Type DELTA_NMR
2.7 2.6 2.5 2.4 2.3 Data Format 1D COMPLEX
Dimensions x
s il 5 Dim Title 1H
X : parts per Million : 1H B B we 16304
Dim Units [ppm]
. Actual start time = 18-MAR-2010 20:52:46
Delay of start 1(s]
deuteration of the OH group e -1,

18-MAR-2010 20:54:33
single_pulse.exp
9.2981736(T)

End time
Experiment
Field strength

Filter mode BUTTERWORTH
Filter width 3.95882819 [kHz]
Irr_ code 146
Iry noise WALTZ
2 Irr pwidth 40(us)

H Iterations o
Local time 18-MAR-2010 20:54:34
Obs_noise WAUGH
Obs_pwidath 1fus)
Probe_id 2692

(Millions)

X : parts per Million

Recvr_gain 18
Relaxation delay 4(8)

Scans 16

Solvent CHLOROYFORM-D
Spin_get 15 (Hz)

Bpin _lock 90
Spin_lock_attn
Tomp get

x90

X _acqg duration
X _angle

X _domain

X freq

X _offset

X _points
X_prescans

X pulse

X _resolution
X_sweep

Triso0

Tri _noise

LR RN N ERANY NI E NN R EE AR E RN NIRRT NE RN

1f{us])

29(an]

24.314C)

11(us)
2.0692992(s)

45 (deg)

i

395.88252601 [MHz)
5 (ppm)

16384

1

5.5[us)
0.48325539[Hz)
7.91765637 [kiz]
10(us)

WALTZ



(Billions)

4.0

L)

2.0

1.0

BnO.
[+]
“ﬁ’% o
Ph= O 50 a0 e w0 A s 0 ha T 0 ha 0 50 et A0 s 0 ha T 0 ha 0 hs 0
gﬂ%ﬁ%ﬂ%&%@%ﬂ%ﬁpﬂ% O N0, 03 N0, O N B N SO N2 BN, o,y
Olev 0Bz 08z OBz OH Bz QAc OBz OAc 0Bz OAc OBz OAc OBz [T OBz Hﬂ

|

X : parts per Million : 13C

et

30.0 20.0

JEOL 4

wcwe PROCESSING PARAMETERS —-—-

dc_balance
sexp : 1[Hx)
fft : 1 : TRUE
machinephase
de _correct

PP
peakx _pick : O[Hz] : 50(Hz) : Both

—=== ACQUISITION PARAMETERS ~~~-

¥ile Name
Author
Sample ID
Content
Creation Date

Revision Date

| Spec Site

Spoc Type
Data Format
Dimensions

| Dim Title

10,0 0 <10.0 <20.0

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code
Irr_domain

Irr freq

Irr noise

Irr offset

Irr pwidth
Iterations
Local time
Obs_noise
Obs_pwidth
Probe_id

Recvr _gain
Relaxation_delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin _lock attn
Temp get

x90

X_acq duration
X_angle
X_domain

X _freq

X offset

X points

X _prescans

X _pulse
X_resolution

tetsulf0714N0521 13c¢
JEOL LTD.

13C

Single Pulse with Br
14-JUL-2009 22:54:30

19-MAR-2010 13:37:16
ECP400SL

DELTA_NMR
1D COMPLEX
x

13c

32768

[ppm]

14~JUL-2009 22:54:30
1(s8)

FALSE

14-JUL~2009 23:23:13
single pulse dec
9.29B1736(T)
BUTTERAWORTH
12.46882793 [kHz)
146

18

395.88252601 [MHx)
WALTZ

5 [ppm]

40[us)

1

14~JUL~2009 22:54:29
WAUGH

1(us)

2692

30

1is)

92265
CHLOROFORM~D
15([Hx)

1fus]

29([an)

27.714C)

10 [us)
1.3139968(s)

30 [deg)

13cC

99.54473003 (MHZz)
100 [pp=)

32768

4

3.33333333(us]
0.76103686[Hz)



cvhihons)

21.0

100 11.0 120 13.0 14.0 150 160 17.0 18.0 19.0 20.0

30 40 50 6.0 7.0 8.0 90

1.0 2.0

0

X : parts per Million : 111

HO

JEOL

wmm= PROCESSING PARAMETERS ———-
dc_balance

sexp 1 1([Hz)

fft : 1 : TRUE

machinephaso

dc_correct

ppm
peak _pick : O[Hz] : 50([Hz] : Both

——== ACQUISITION PARAMETERS ===~
tetsu091002N0550-70.

rile Nane -

Author = JEOL LTD.

Sample 1D - 70

Content = Single Pulse Experim
Creation Date = 2-0CT-2009 15:50:33

19-MAR-2010 13:52:35

Revision Date

Spec Site = ECP400SL

Spec Type = DELTA NMR

Data Format = 1D COMPLEX
Dimensions -X

Dim Title = 1H

Dim 8izo = 16384

Dim Units = [ppm]

Actual start time = 2-00CT-2009 15:48:43
Delay of start = 1[s]

Digital filter = FALSE

End_time = 2-0CT-2009 15:50:30
Experiment = single pulse.exp
Field strength - 9.2981736(T]
Filter mode = BUTTERWORTH
Filter width = 3,95882819 [kHz])
Irr_code = 146

Irr noise = WALTZ

Irr pwidth = 40{us)
Iterations =0

Local time = 2-0CT-2009 15:50:32
Obs_noise = WAUGH
Obs_pwidth # 1[us])

Probe_id - 2692

Recvr_gain = 18

Relaxation delay = 4(s])

Scans = 16

Solvent = D20

Spin_get = 16[H=z)

Spin_lock 50 = 1[us)

Spin_lock attn = 29[4an)

Temp_get = 70(4ac)

X390 = 11.8([us]

X acq duration = 2.0692992(s]
X_angle = 45[deg])
X_domain = 1H

X _freq = 395.88252601 [MHz]
X_offset « 5(ppm)

X_points - 16384

X _prescans = 1

X _pulse = 5.9[us)

X _resolution = 0.48325539 [Hz]
X_sweep = 7.91765637 [kHz]
Tris%0 = 10({us)

Tri_noise = WALTZ



(Billions)

0 0.1 0.2 03 04 05 0.6 0.7 08 09 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 24 25 2.6 2.7

HO
N0
HO 0

o]

X : parts per Million

- 13C

OH

OH

OH

HO
HO HO H HO HO HO HO HO
OHO OHO OHO QHO OHO OHO OHO 0]
H%ﬁ,&,o &S,&g,o‘&,&g,&g,o NH,
OH OH OH OH o g

JEOL

~—-- PROCESSING PARAMETERS ----

de_balance
sexp : 1[Hz)
fft : 1 1 TRUX
machinephase
do_correct

ppm
peak pick : O[Mz] : 50[Hz]) : Both

wmme ACQUISITION PARAMETERS -~

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End time
Experiment
Field strength
¥ilver mode
Filter width

Irr offset

Irr pwidth
Iterations
Local_time
Obs_noise

Obs pwidth
Probe id

Recvr gain
Relaxation delay
Scans

Solvent
Spin_get
Spin_lock 90
Spin_lock attn
Te=p_get

x90

X acqg duration

X_freq

| X _offset

X _points
X_prescans

X pulse
X_resolution

LB BN B B AR BN BN B BN B BN BN BN B B BN RN BN B BN BN BN BN NN BN BN BN BN BR BN BN BN B BE AR BN BN AR BN BN BN A

tetsud91006N0550 1lc
JEOL LTD.

13¢

Single Pulse with Br
7-0CT-2008 08:28:22

19-MAR-2010 13:53:10
ECP400SL

DELTA NMR
1D COMPLEX

x
13c
32768

[ppm)

6-0CT-2009 22:50:16
i(s]

FALSE

9-0CT~-2009 15:11:41
single pulse dec
9.2981736([T)

BUTTERWORTH
12.46882793 [kHzx)
146

1K

395.88252601 [MHz]
WALTZ

5 (ppm)
40[us)
1
7-0CT-2009 08:28:20
WAUGH

1(us)
2692

30

i(s]
14982
D20
16([H=z)
1(us)
29(an)
io[ac)
10(us)
1.3139968(a]
30({deg]
b §

ic
99.54473003 [MM=)
100 [(ppm]
32768
4
3.33333333(us]
0.76103686 [Mz]



8.0

7.0

6.0

5.0

4.0

~

1.0

HO
HO Q
H&Wo
HO HO OH
OHO—\—OHO
Hﬁg&,&ﬁ/o
OH OH

OH

0.

H HO. HO. HO. HO. HO. HO. HO. HO.
OHO: OHO: OHO: OHO: OHO: OHO: OHO: OHO! Ol
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wem= PROCESSING PARAMETERS —--——

dc_balance
sexp : 1(Kz)
fft : 1 : TRUE

machinephase
dc_correct

ppm
peak_pick : 0[Hz)

: 50[Hz] : Both

wwme ACQUISITION PARAMETERS ~«--

tetsul90924N0552-13¢

¥ile Namoe -
Author = JEOL LTD.
! Sample ID - 70
Content = Single Pulse Experim
Creation Date = 24-SEP-~2009 17:25:30

Revision Date

19-MAR-2010 14:03:26

(Millions)

Spec Site = ECP4005L
Spec Type = DELTA NMR
Data Format « 1D COMPLEX
Dimensions -X
Dim Title = 1H
Pim Size = 16384
Dim Units = [ppm)
Actual start time = 24-SEP-2009 17:23:41
Delay of start = 1(8]
Digital filter = FALSE
| End_time = 24-SEP-2009 17:25:28
| Experiment = single pulse.exp
Field strength - 9.2981736(T)
| Filter mode = BUTTERWORTH
| ¥ilter width = 3.95882819 [xHz)
! Irr _code - 146
{ | Irr_noise “« WALTZ
| Irr pwidth = 40(us)
Iterations =0
! Local time = 24-SEP-2009 17:25:29
| Obs_noise = WAUGH
Obs_pwidth = 1[us)
| l Probe_id = 2692
| Recvr gain = 17
Relaxation _delay = 4[s])
' Scans - 16
4 \ Solvent = D20
ol Spin _get = 17 [Rz)
i Spin_lock 90 = 1[us]
| {| Spin_lock attn = 29[an)
) Temp_get = 70[ac)
4l %90 = 11.8[us)
X _acqg duration = 2.0692992(s)
1 X _angle = 45({deg]
| [ [ ] X _domain = 1H
) | | [ | X freq = 395.08252601 [MHz]
HER \t & w X points > 163
N | \ "\ | LY S s -
| aansf '\,1“‘ WLV v i A 0\ /9 X _prescans =1
= e A iAW i I/ ey L CRySTToeyy TSN e A, il s st - RPN = 5.9[us)
ST B 2R AT o ’ =y ey - X resolution = 0.48325539(Hz)
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 X_sweep = 7.91765637 [kuz]
Tri%0 « 10([us)
Tri_noise * WALTZ

X : parts per Million : 111



(Billions)

1.6 1.7 1.8 1.9 2.0 2.1 2.2 23 24 25 2.6

1.4 15

-0.1 0 0.1 02 03 04 05 0.6 0.7 0.8 09 1.0 1.1 1.2 1.3

HO

220.0 210.0 200.0 1900 180.0 170.0 160 0 150.0 140.0 130.0 120.0 110 0 100.0 90.0 80.0 70 0 60.0 50.0 40.0 30.0 20.0 10.0
X : parts per Million :

13C

| Filter mode

-10 0 ~20. 0
\

ol X90
| X _acqg duration

| X_domain

JEOL 4

wwm= PROCESSING PARAMETERS ~-~=

dc_balance
sexp : 1[Hz)
fft : 1 : TRUE
machinephase
dec_correct

ppm
poak pick : O[Hz] =

50[®z]) : Both

~=== ACQUISITION PARAMETERS ----

File Name -
Author =
Sample ID -
Content -
Creation Date -

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual start time
Delay of start
Digital filter
End_time
Experiment
¥ield strength

Filter width
Irr _code
Irr_domain
Irr freq

Irr noise
Irr offset
Irr pwidth
Iterations
Local time
Obs_noiso

Recvr_gain
Relaxation delay
Scans

Solvent

Spin_get
Spin_lock 90
Spin_lock atin
Temp get

X_angle

X _freq

X offset

X points

X_prescans
X_pulse

X _resolution

tetsulI1125N0552 13c
JEOL LTD.

13¢

Single Pulse with Br
26-NOV-2009 08:35:05

19-MAR-2010 13:58:10
ECP400OSL

DELTA_NMR
iD COMPLEX
x

13c

32768

(pp=m]

25-NOV-2009 23:05:40
1i(s)

FALSE

28-NOV-2009 15:27:05
single pulae_dec
$.2981736(7]
BUTTERWORTH
12.468682793 [kHz]

146

44

395.88252601 (M=)
WALTZ

5 [ppm]

40 [us)

1
26~-NOV-2009 08:35:05
WAUGH

1(us)

2692

30

1(s)

14757

D20

16 (=)

1fus]

29 (as)

3o0(ac)

10[us])
1.3139968(s)
30 [deg])

13c
99.54473003 [MHz]
100 (pp=])

32768

4
3.33333333(us)
0.76103686[uz)



(Millions)
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X : parts per Million

6.0
111

HO-
NS o
HO- OHO- OHO. QHO: OHO- -QHO- OHO: OHO: QHO- QHO: OHO: OHO:- QHO- -OHO: OHO- OHO. 0
% o 0. o o ©. o 0. o o 0. o o ) 0 0. DHNHz
OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH OH 6

JEOL 4

===~ BROCESSING PARAMETERS ===

dc_balance
sexp : 1[Hz]
f£ft : 1 : TRUE

machinephase
de_correct

ppm
poak pick : 0O[Hz)

1

50([Hz] : Both

=== ACQUISITION PARAMETERS —-——

File Name
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type

Data Format
Dimensions

Dim Title

Dim Size

Dim Units
Actual_start time
Delay of start
Digital filter
End time
Experimant
¥ield strength
rilter mode
Filter width
Irr code

Irr noige

Irr pwidth
Iterations
Local time
Obs_noise

Obs pwidth
Probe_id

Recvr _gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
Spin lock_attn
Temp_ get

X990

X _scq duration
X_angle

X _domain

X _freq

X _offset

X _points
X_prescans

X _pulse

| X_resolution

X_sweep
Triso
Tri_noise

tetsul90709N0522 70.
JEOL LTD.

70

Single Pulse Experim
9-JUL~2009 13:49:53

19-MAR~2010 14:05:40
ECP400SL

DELTA NMR

1D COMPLEX

x

1H

16364

[ppm]

9-JUL~2009 13:48:03
1(s]

FALSE

9-JUL-2009 13:49:50
single _pulse.exp
9.2981736([7)
BUTTERWORTH
3.95882819 (kHz)

146
WALTZ

1(us)

0

9-JUL~2009 13:49:51
WAUGH
1[us]
2692

2.0692592(s)
45 [deg])

in

395.88252601 [Muz)
5 (ppm)

16384

b §

5.9[us]
0.48325539[H=z)
7.91765637 [kHz)
10 {us)

WALTZ



(Billions)
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OH OH OH OH OH oH OH OH OH OH oH OH OH oH OH on e

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120,

X : parts per Million : 13C

0 110.0 100.0 90.0 80.0 70.0
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~10.0 -20.0

JEOL J/

w=== PROCESSING PARAMETERS -——-

de_balance
sexp : 1[Hz)
fft : 1 1 TRUE
machinephase
de_correct

ppm
poak pick : O[Mx) : 50[Hz] : Both

~——- ACQUISITION PARAMETERS —-—-

File Kame
Author
Sample ID
Content
Creation Date

Revision Date
Spec Site

Spec Type
Data Format
Dimensions
Dim Title
Dim Size
Dim Units

Actual _start time

Delay of start
Digital filter
End_time
Experiment
Field strength
Filter mode
Filter width
Irr_code
Irx_domain
Irr_freq

Irr noise

Irr offset

Irr pwidth
Iterations
Local_time
Obs_noise
Obs_pwidth
Probe id
Recvr_gain
Relaxation delay
Scans

Solvent
Spin_get

Spin lock 90
Spin_lock attn

X acq duration

| X_angle

xX

X_freq

X offset

X _points
X_prescans

X pulse
X_resolution

tetsudd1215N0522 13c
JEOL LTD.

P [

Single Pulse with Br
16-DEC-2009 08:17:22

19-MAR-2010 14:06:11
ECP400SL,

DELTA NMR
1D COMPLEX
x

13c
32768

(ppa)

16-DEC-2009 01:41:50
1(a]

FALSE

18-DEC-2009 18:03:1%
single_pulse dec
9.2981736(T)
BUTTERWORTH
12.46882793 [kHz]

146

in
355.88252601 [Mz)
WALTZ

5 [ppm]
40 [us)

1
16-DEC-2009 08:17:21
WAUGH
1(us]
2692

30

1(s)
10248
D20

14 [Hz)
1fus)
29(ds)
30.1[4c)

10(us]
1.3139968(s)
30(deg]

13¢

99.54473003 [MHz)

100 [ppsn]
32768

4
3.33333333 [us]
0.76103686 [Hz)
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———- PROCESSING PARAMETERS --—-
de_balance
sexp : 1[Bz])
£ft 1 1 = TRUE
machinephase
de_corract
ppm
peak_pick : C¢[Hzl : 50[Hz] : Both
|
; <
i < Mo HO— Mo HO—  HO_ WO MO o MO Ho WO
| - NSNS NSNS G NS NSNS, NN LN NN
| o on on on on on - on Tho o on P on
~——- ACQUISITION PARAMETERS -——-
File Name = tetsu0806§04Ne245_40.
Author = JEOL LID.
Sample ID = 8#604230
Content = Singie Pulse Experim
Creation Date = 4-JUN-2008 16:13:08
Revision Date = 22-JUL-2010 14:40:10
g spec Site = ECP400SL
i Spec Type = DELTA_NMR
Data Format = 1D COMPLEX
Dimensions = X
Dim Title = 1%
Dim Size = 16384
Dim Units = [ppm]
| Actuval_start_time = 4-JUN-2008 16:09:42
Delaey_of_start = 1[s]
1 Digital filter = FALSE
Exnd_time = 4-JUN-2008 16:13:06
J Experiment: = single_pulse.exp
< Field_strength = 9.2981736[T]
g Filter _mode = BUTTERWORTH
- Filter width = 3.95882819[kHEz]
Irr_code = 146
Irr_noise = WALDTZ
1 Irr_pwidth = 50[us]
Iterations = 0
Local_time = A-JUN-2008 16:13:07
Obs_noige = WAUGH
Obs_pwidth = 1[usl
Procbe_id = 2692
Recvr_gain = 21
1 Relaxation_delay = 4[s]
=] Scans = 32
= Solvent = D20
= Spin_get = 14 [H=z]
Spin_lock 90 = 1[us]
Spin_lock_attn = 29[aB]
Temp_gat = 40[&C]
‘@ x50 = 12.4[us]
-] X _acq duration = 2.0692992[=s]
L . X_angle = 45[deg]
= i X_domain = 1K
E | X_freq = 395.88252601 [MH=z]
— X offset = 5[ppml
m X _points = 16384
L X_prascans =1
oS- it e Ap e S X_pulse = 6.2[us]
AL i L B T X_resolution = 0.48325529[H=z]
8.0 7.0 6. X_sweep = 7.91765637[kHz]
Txig0 = 10[us}
X : parts per Million : 1X Tri_noige = WALTZ




(Billions)

! EOLL

—w—— PROCESSING PARAMETERS —-~-—
de_balance

sexp : 1l[H=z]

£ft : 1 : TRUE

machinephase

dec_correct

PPM

peak_pick : 0[Hz] : 50[Hz] : Both

‘ ———— ACQUISITION PARAMETERS —--—

o
™
~
(o]
=
(o]
=]
&
o0 1
-
.
—
-]
-
n
-
0 File Name = tetsu0B0609N0245_13c
= Author = JEOL LTD.
1 Sample ID = 13¢
o Content = Single Pulse with Br
- Creation Date = 10-JUN~2008 08:52:47
. . i‘l;) “ Ol'rfjr.‘ HO—, OHS)—. o ”EJV‘ 5 Hé'}. r‘\‘U—. HO—, HO-—_ HO_ HO-— HO- HO—, HO— HO—, HO-— ™ 22-TJU" 2010 14:43 47
Ay A= OHO - OHO - OHOA- O HOL- QRO HO g P OHO A OHO A QHOA O HOA 0, Revision Date = ~JUL- 1432
- T il il i PV Vi S A OL’nwE Spec Site = ECP400SL
= Spec Type = DELTA_NMR
— Data Format = 1D COMPLEX
E Dimensions = X
< | Dim Title = 13¢
il Dim Size = 32768
: Dim Units = {ppml}
S Actual_start_time = 9-JUN-2008 21:55:2%
< Delay_of_ start = 1Is]
: Digital_filter = FALSE
* End_time = 12-JUN-2008 14:16:54
< Experiment = single_pulse_dec
- Field_strength = 9.2981736[T]
£ ] { Filter mode = BUTTERWORTE
<@ 1 Filter width = 12.46882793 [kEz]
i Lrr_code = 146
it Izrr_domain = 1H
e Irr_freq = 395.88252601 [MHz]
1 Irr noise = WALTZ
n Irr_offset = 5[ppm]
< Irx_pwidth = 50[usl
Iterations =1
3 Local_time = 10-JUN-2008 08:52:45
@ ] Obs_noise = WAUGE
| Obs_pwidth = 1[us]
iy Probe_id = 2692
< Recvr_gain = 30
Ralaxation_delay = 1l[s]
a_ Scans = 17035
< Solvent = D20
- Spin_get = 15[Hz]
] l Spin_lock_ 50 = 1[us]
=5 ‘ I N Spin_lock_attn = 29[dB]
y | | ! “f | | Temp_get = 26.8[dC]
=1 | | bk I X80 = 11.75[us]
; | ‘\“ i ‘ b e i ‘ | | Xx_acq durarion = 1.3139968[s]
- i | 17 i K ' s . X _angle = 3D[deg]
= | X_domain = 13C
1] Xx_freg = 99.54473003 [MEz]
¥»_offset = 100 [ppm]
S0k L ) L I (L L L ) IR T = T T L L T LA LA L Y L B I L LL IL B 1 TTT I T T T T T LA LI I I L L B L x_-puints = 32768
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 §0.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 -10.0-20.0 X _prescans =4
X_pulse = 3.91566667 [us]
X_resolution = D.76103686 [Hz]

X : parts per Million : 13C
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Preparation of soluble dectin-1 molecule.

Mouse cDNA of dectin-1 was isolated from RAW264 macrophage cell line by reverse
transcriptase-assisted polymerase chain reaction. The carbohydrate recognition domain
(CRD) was linked with human IgG1 heavy chain constant region including hinge, CH2, and
CH3 domain. The cDNA construct was inserted in multiple cloning site of pDisplay vector
which has signal sequence of immunoglobulin kappa chain followed by hemaggulutinin A
(HA) epitope gene.  The nucleotide sequence of the cDNA constructs was confirmed by
BigDye terminator Sequencing Kit (Applied Biosystems) and ABI PRISM 3730 Genetic
Analyzer (Applied Biosystems).

Recombinant dectin-1 molecule was prepared as Fc fusion proteins conjugated with
C-type lectin carbohydrate recognition domain of mouse dectin-1. The chimeric proteins of
dectin-1 CRD and Fc portion of human IgG1 were expressed by 293T cells which were
transfected with pDisplay-based expression vectors. The recombinant Fc molecules produced
in the culture supernatant was isolated with Hi-trap Protein A column (GE Healthcare and
Biotechnology).



Binding assay to soluble dectin-1

Binding ability of various oligosaccharides to dectin-1 was assessed by competitive
enzyme linked immunosorbent assay (ELISA). Briefly, (1, 6)-monoglucosyl branched (1,
3)-B-D-glucan from Schizophyllum commune, SPG (1 ug/ml), dissolved in phosphate buffer
pH 6.9, was coated on ELISA plate (NUNC) by overnight incubation at 4 °C. The unbound
SPG was washed with phosphate-buffered saline (PBS) containing 0.05% Tween20 (PBST),
and the plate was blocked with PBS containing 0.5% BSA (BPBS) by 2 h incubation at room
temperature. Various oligosaccharides or SPG samples were diluted with BPBS to
prepare 0 to 500 ug/ml and mixed with soluble dectin-1-Fc (1 ug/ml) for 30 min before
adding to the SPG-coated ELISA plate. The plate containing soluble dectin-1-Fc
(sDectin-1) was incubated for 1 h at room temperature, washed with PBST, and further
incubated with 2000-fold diluted peroxidase-conjugated anti-HA IgG (SantaCruz). The
binding of sDectin-1 to solid-phase SPG was monitored by reaction of peroxidase substrate
TMB (KPL Inc., MD) and color development was stopped with 1M phosphoric acid. The
absorbance at 450 nm was measured by microplate reader, MTP450 (Corona electric, Japan)
The data are presented as means for duplicate samples.

ug/ml 0.016 0.08 04 2 10 50

SPG mean(OD450) 0.85 0.6 0.26 0.05 0.03 0.01
SD 0.02 0.01 0.01 0.03 0 0

2 mean 0.93 0.87 0.62 0.32 0.24 0.17
SD 0.07 0 0.02 0 0 0.01

1 mean 0.97 0.89 0.71 0.4 0.26 0.2
SD 0.04 0.01 0.01 0.01 0.01 0

ug/ml 0.16 0.8 4 20 100 500

vehicle mean 0.88 0.91 0.93 0.95 0.94 0.94
SD 0.01 0.02 0 0.02 0.01 0.01

23 mean 0.98 0.94 0.92 0.9 0.89 0.89
SD 0.021 0.019 0.001 0.007 0.007 0.015

22 mean 0.95 0.94 0.93 0.9 0.9 0.77
SD 0.02 0.01 0.01 0.04 0.01 0.02

21 mean 0.93 0.92 0.91 0.89 0.88 0.65
SD 0 0.01 0 0.04 0.01 0.02

20 mean 0.91 0.9 0.88 0.85 0.83 0.62
SD 0.03 0.02 0.04 0.02 0.02 0.01

19 mean 0.94 0.87 0.88 0.79 0.73 0.4
SD 0.03 0.01 0.01 0.06 0.05 0.03




Luciferase-assisted NF-x B assay

On the day prior to transfection, 293T cells were plated (1 x 10" cells/well) in
96-well plates cultured in DMEM containing 10% FBS. The cells incubated for 20 hr at
37 °C under 5% CO, atmospheres. Then, transfection was performed in the 96-well plates
using Lipofectamine LTX (Invitrogen) and PLUS Reagent (Invitrogen) with 95 ng of Plasmid
DNA  mixture (p3x-FLAG-CMV  14/dectin-1A, p3x-FLAG-CMV  14/CARD?9,
pBud-CE.1/Bcl10, pGL4.32[luc2P/NF-«B-RE/Hygro] Vector, and pGL4.74[hRluc/TK]).
The transfection mixture was added dropwise to the cells and incubated for 18 hr in DMEM
containing 10% FBS. At 18 hr after transfection, the cells were stimulated with the
oligosaccharides or SPG for 6 hr. The cells were then lysed with Passive Lysis Buffer
(Promega). Luciferase activity was measured using the Dual-Luciferase Reporter Assay
System (Promega). The luciferase assay reagents were added to 20 uL of the lysate with an
infector, and the results were read immediately with Microplate Luminometer (Berthold
Technologies GmbH, KG, Bad Wildbad, Germany). Luciferase activity was expressed as
the ratio of the NF-kB luciferase (firefly) activity to the RL-TK (renilla) activity. The data
are presented as means + standard deviation for triplicate samples.

ug/ml 0| 0.005| 0.05 0.5 5
spg | mean (relative 147| 3| 504 | 494
activity)
Standard Deviation 0.3 0.1 02| 0.37
1.5 6 25| 100
22 | mean 1.08 0.82| 0.87| 0.81
SD 0.23 0.09 0.1 | 0.08
21 0.96 112 | 088 | 1.33
0.14 0.74| 0.16| 0.15
20 1.09 089 | 1.01| 1.09
0.15 024 | 0.16 | 0.36
19 1.21 095| 1.05| 1.23
0.24 0.12| 0.16 | 0.26
2 1.25 1.58 23| 257
0.13 0.29 | 048 | 0.58
1 0.85 119 1.78 | 212
0.14 0.13| 0.11| 0.29




